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Beenenue

HacTosmuii cBox mpaBmi pa3paboTan ¢ yueToM Tpefopanuii (emepalbHEX 3aKOHOB
oT 27 pmexabpsa 2002 r. Ne 184-®3 «O TeXHHYECKOM pPEryJIHpOBaHHH», OT 29 mexabps
2009 r. Ne 384-@3 «TexHHUeCKHH periaMeHT 0 Ge30IaCHOCTH 31aHUH B COOPYKEHHI», OT
23 mosbpa 2009 r. Ne 261-®3 «O6 smeprocOepexeHEH | IIOBBINEHAM HEPIeTHIECKOMH
3(¢QeKTHBHOCTH X BHECEHHH H3MEHEHUH B OT/EIbHEIE 3aKOHOJATEBHEIE aKThl PoccHiickoit
Deneparuny.

Pa6ora BemonneHa apropckum KoiwrektuBoM AO «BHUWI um. B.E. Benemeesay
(pyxoBoauTENE paboTHI — KaHA. TeXH. HayK A.I1. [lak, 0-p TexH. Hayk B.B. Inazoeckud, n-p
reos.-muH. Hayk O.H. Boponxos, kasz. TexH. Hayk B.C. IIpoxonoeuu, Kau. TeXH. HAYK
C.A. Cocnuna, xann. Texu. Hayk M.I". JTonamuna, T.JO. Bexwuna, H.H. Benxoea).
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CBOJI ITPABHJI
OCHOBAHUS THAPOTEXHUYECKHUX COOPYKEHHM

Foundation of hydraulic structures

Jlara Beegenns — 2019-02-14

1 O6nacTe npHMeHEHHS

Hacrosmmit cBoj mpaBHI pacHpoCTpaHsAeTCs Ha IPOEKTHPOBAHME OCHOBAHHM MODCKHMX H
PEYHBIX THAPOTEXHHYECKHX coopyxeHHMH (nanee — I'TC) Bcex BuaoB u xmaccos corsacHo CIIT
58.13330, B TOM dHCIE TPaBHTAIMOHHEIX, APOYHEIX H KOHTP(OPCHBIX ILIOTHH, MOAMOPHEIX
CTCHOK, IMIO30B, IMENL(POBEIX H HOPTOBBIX COOPYXKEHMH, a TAaK)Ke €CTECTBEHHBIX CKJIOHOB H
HCKYCCTBEHHBIX OTKOCOB Ha yJacTKaX PacIlOJIOKEHUS HIPOTEXHUYECKHX COOPYKEHHUH.

Ceox 1paBui He pacIpOCTPaHAETCS HA NPOEKTHPOBAHHME MOA3EMHBIX THIPOTEXHHYECKHX
COOPYKEHHH.

2 HopMaTHBHBIE CCHLTKH

B HacTosmeMm CcBOJE INpaBHM/I HCIONB30BaHBI HOPMATHBHEIE CCHUIKH HA CJIEAYIOIIHE
JOKYMEHTHI:

I'OCT 5180-2015 TI'pynts.. MeTonsl Js1aGOpaTOPHOrO — ONmpeneNeHus (H3HIECKHX
XapaKTEPHCTHK

I'OCT 12071-2014 I'pyrTsr. Ot6op, yakoBKa, TPAHCIIOPTHPOBAHKE H XpaHEHHE 06pasIoB

I'OCT 12248-2010 I'pyatsi. Metomsl 11aG0OpaTOpHOrO ONpENENEeHHs XapaKTEPUCTHK
IIPOYHOCTH H JeopMupyeMoCcTa

I'OCT 19912-2012 I'pyHETEL. MeTOIEI HONEBEIX UCHBITAHHN CTATHYECKAM M JHHAMHYECKHM
30HIUPOBAHHEM

I'OCT 20276-2012 I'pyrTE. MeTOBI MONEBOTO ONpEAEIEHHS XapaKTEPHCTHK TPOYHOCTH H
neGopMHEPyeMOCTH

I'OCT 20522-2012 I'pynTsl. MeToas! craTucTHYecKOl 06paboTKH pe3yabETaToB HCIIEITAHHM

I'OCT 22733-2016 TIpymtsr. Meton mabopaTopHOro ONpeleNeHHs MaKCHMAIbHOM
IUIOTHOCTH

I'OCT 23278-2014 I'pyuTel. MeToaE! MOMEBEIX HCIBITAHKHA IIPOHAIAEMOCTH

I'OCT 25100-2011 I'pynTsr. Knaccudukanms

['OCT P 22.0.01-2016 BezonacHOCTh B Ype3BbIMAMHBIX CHTyaluaX. OCHOBHEIE IOJIOKEHHS

I'OCT P 22.1.02-95 DBe3onacHOCTP B UYpE3BEMUANHHEIX CHTyaldsx. MOHHTOpHHT H
IIDOTHO3MPOBaHKE. TEePMHHBI ¥ ONpeNeICHHS

CIT 14.13330.2018 «CHuII II-7-81* CTpoHTENBECTEO B CEHCMHYECKHX palioHaX»

CII22.13330.2016 «CHulI 2.02.01-83* OcHoBaHHs 30aHuH B COOPYKEHHI»

CIT 41.13330.2012 «CHwuII 2.06.08-87 BeroHHEle H KeNe300€TOHHBIE KOHCTPYKIIHH
THIPOTEXHUIECKHUX COOPYIKEHHIN»

CIT 58.13330.2012 «CHwuIl 33-01-2003 Tmmporexumdeckde coopyxeHHS. OCHOBHEIE
nonoxeHu"» (¢ u3meHenueM Ne 1)

H3nanne opunuansHoe
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IIpuMedanue — IIpH NOJIB30BaHHH HACTOSINHMM CEOLOM IPABHII ENECO00Pa3HO POBEPHTH AeiicTBHE
CCBUIOYHEIX JOKYMEHTOB B HH()ODMAIMOHHOH cHcTeMe OOINEr0 ITONB30BAaHHA — HAa OQHUHAIBHOM caifTe
(henepanbHOro OpraHa HCIIONHHTENLHON BIACTH B c)epe CTAHAApTH3AIMM B ceTH WHTEPHET M N0 €XETOTHOMY
MH(OPMAlHOHHOMY yka3aTemo «HauuoHabHEle CTaHIapThI», KOTOPEIH OMyG/IMKOBAH 110 COCTOSHMIO Ha 1 sHRaps
TEKYIIEro rofa, ¥ IO BBITYCKAM €XEMECAYHOro MH(OPMALHOHHOTO yKasartens «HalnoHanbHBIE CTAHIApTHI» 3a
TeKymH# rox. Ecnd 3aMeHeH CCBUIOYHBIA JNOKYMEHT, HA KOTODEIM [aHa HEJATHPOBAHHAT CCHUIKA, TO
PEKOMEHIYeTCA HCIO/IB30BATh AEHCTBYIONIYIO BEPCHIO 3TOTO IOKYMEHTA C Y4eTOM BCEX BHECEHHBIX B JaHHYIO
BepCcHIO H3MeHeHHH. EcIM 3aMeHeH CCBUIOYHBIM MOKYMEHT, HAa KOTOpHI [daHa NATHPOBAHHAasA CCHUIKA, TO
PEKOMEHJIYeTCs HCIOJL30BaTh BEPCHIO 3TOT0 JOKYMEHTa C YKA3aHHLIM BBIIIE [OIOM YTBEPKIEHHMS (TIPHHSTHS).
Eciu nocne yTBep:IeHHs HACTOSIIEr0 CBONA NPABHI B CCHLIOYHBIA JOKYMEHT, HA KOTODEIA [aHa JATHPOBaHHAS
CChUIKA, BHECEHO M3MEHEHME, 3aTpAardBalOINEe IIONOJKEHWe, HA KOTOpOE JaHa CCEUIKA, TO 3TO [ONOXKEHWe
PeKOMEHIYeTCA MPHMEHATE §e3 yyeta JaHHOTO M3MeHeHHs. ECNH CCRUTOYHEIN JOKYMEHT OTMeHeH Ge3 3aMeHEl, To
TOJI0XEHHe, B KOTOPOM JiaHa CChIJIKA Ha HETO, PEKOMEHIYeTCs! PHMEHATh B YaCTH, He 3aTPAarHBAaOIEH 3Ty CCBUIKY.
Ceenenus o JeHCTBMH CBOJOB HpaBHNI IeNecoobpasHO NpoBeprTs B DefepaibHOM HMH(POPMAUMOHHOM (OHIE
CTaHIAPTOR.

3 TepMuHBI B ONIpeeIeHAS

B HacTofeM CBOJE IIpaBHI IPHHATE CIEAYIOIIHE TEPMHHEI C COOTBETCTBYIOLIMMHE
OIpeNENeHUIMHU:

3.1 Bomoymop: Cnolf rpyHTa, BOJOIPOHHI[AEMOCTBIO KOTOPOIO MOMKHO mpeHebpeus IIo
CPaBHEHHIO C BOJOIPOHHIIAEMOCTHIO BEHINIE MM HHDKE 3ajleralolnero rpyHTa, B KOTOPDOM HMEET
MecTO QHIBTPAIHS.

3.2 paBieHHe rpyHTa akTHBHOe: CHIIOBOE BO3JEHCTBHE IPYHTA HA OrPAIAIONIHE
KOHCTPYKLHH B COCTOSHHH IpPEeJeTEHOr0 PaBHOBECHS, COOTBETCTBYIOIIEE CTAJHH 00pa3oBaHHUs
MOBEPXHOCTH 0OpYIIEHHS, IPH KOTOPOM KOHCTPYKIHSA CMEINAETCs 10 HAIPABJIECHAIO OT IPYHTA.

3.3 naBjeHHe rpyHTa maccmBHoe: CHIIOBOE BO3JEHCTBHE IPYHTA HA OrPaKIAIONIUE
KOHCTPYKIIHH B COCTOSIHMM IIPEJENIEHOIO PaBHOBECHS, COOTBETCTBYIOLIEE CTaIUH 00pa3oBaHHs
TIOBEPXHOCTH BEINIOPA, KOT/Ia KOHCTPYKIIUS CMeIIaeTcs 110 HallpaBJIeHHIO K TPYHTY.

3.4 ppemask: VCTpOMCTBO Ui YaCTHYHOrO MM IOJNHOTO II€pexBara (GHIBTPALHOHHOTO
IOTOKa B OCHOBAaHMHM H Ha IIPUWIETAIONIEH K COOPY)XEHHIO TeppHTOpHH, cbopa M 0TBOJA
pobHIETPOBABIIHXCA BOJL.

3.5 HEKeHepHO-reoJormveckas mogeab; WIM: CxeMaTH3HpOBaHHOE OTOOpaKeHHE
pa3MeIeHrss B O0IacTH BIHAHHS COODPYXKECHHS WHXXEHEPHO-TE€OJOTHYECKHX JJIEMEHTOB,
HaJIeJIEHHBIX MOCTOSSHHEIME HOPMATHBHBIMH M PACYETHBIMH 3HAUYCHHSIMH XapaKTepUCTHK.

3.6 uHKeHepHO-reojormyeckuii sjaement; UI'D: OO6beM TIpyHTa OIHOrO BO3PACTa,
IOPOHCXOXIEHH M BHJ4, XapaKTEPHUCTHKH CBOMCTB KOTOpOrO B IIpefenax BBIIENeHHOI'O
SJIEMEHTa CTATHCTHYECKH OIJHOPONHBI M M3MEHSIOTCS CIOy4aliHO (HEe3aKOHOMEpPHO) HIIH
Habrofaromercs 3aKOHOMEPHOCTEIO MOXKHO IpeHebpeys.

3.7 mectHas mpouHocTh: CBOMCTBO IpyHT4, HE paspylIasch, BOCIPUHHMATh HATPY3KH H
BO3JICHCTBHA B JIOKABHEIX 00J1aCTIX CHCTEMBI «COOPY>KEHHE—OCHOBAHHEY.

3.8 HaIEeXKHOCTH CHCTEMBI «COOPYKeHHe—0cHOBaHHE»: CIOCOOHOCTE CHCTEMEI BEIIOIHATE
3aJaHHble (YHKIIHH.

3.9 panpszxeHHo-JeopMupoBannoe coctosgare (HIIC) coopyskeHHs H/HIH 0CHOBAHHI:
IIpocTpaHCTBEHHOE paclpelieleHHe HANpsUKeHHH W AedopMaimii B CHCTEME «COOpYKEHHE—
OCHOBaHHEY, pa3BHBAIOLINXCSA B IIPOLIECCE HX B3aMMOIEHCTBHS.

3.10 mecymasn cmocoGHOcTh ocHoBaHHsA: CIIOCOGHOCTE IPYHTA OCHOBAHHS BBIIEP)KHBATH
MaKCHMAaJIbHYIO Harpy3Ky, IepelaBacMyIO Ha HEro COOpYKeHHeM, 0e3 pa3BHTHSA NOBEPXHOCTEH
CKOJIBXEHHS, IPHBOIAIINX K Pa3pyIIeHHIO OCHOBAHUH Y ITOJIHOH HENPUIOJHOCTH COOPYKEHHH K
9KCIUTyaTalluH.

3.11 omoasenn: CMemeHye MacCHRa TPYHTa MM T'OPHBIX [OPOJ, BCIIEACTBHE BO3NEHCTBHS
Pa3JIMYHBIX IPHPOIHBIX H TEXHOT€HHBIX (haKTOpOB.

3.12 ocHOBaHHMe IHIPOTEXHHYECKOro CcOOpYy:eHHH: ECTeCTBEHHas WIH HCKYCCTBEHHO
copMupoBaHHas (TEXHOTCHHasA) IPYHTOBAs TOJINA, HAXOAMINASCS MO MOJOIIBOM COOPYKEHHS
HJIH BMEINAKIas ero GyHaaMeHT, BOJOYTIOPHBIE 3JIEMEHTHI H JpeHaKHEBIE YCTPOHCTBA.
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3.13 moszydects rpynra: Iponece MIMTENEHOrO neopMHPOBaHHS IPYHTA BO BPEMEHH 110
NEHCTBUEM IOCTOSHHOM HAIPY3KH.

3.14 npegeasHOE paBHOBECHE CHCTEMbI «coopy:xeHHe—ocHOBaHHe»: COCTOSHME CHCTEMEL,
IIpH  KOTOPOM HE3HAYMTENBHOE YBEJIMYEHHE BHENIHEHl HArpy3Kd HJIH He3HAYHTEILHOE
YMEHBIICHHE MPOYHOCTHBIX CBOMCTB IPYHTa IIPHBOAHT K HAPYINEHHIO YCTAHOBHBIIETOCS
PABHOBECHS M BELI3BIBAET IIOTEPIO YCTOAYMBOCTH TIPYHTA CO 3HAYMTENHHEIM HApaCTAHHEM
CMEIIEHHH H CONPOBOXAIOIIYIOCS BEIOPOM IPYHTA H3-II0J| IIOONIBEI COOpYIKEeHHS.

3.15 mpepmenbHOE cocTosmHHe (npounocrs) rpynta: CocTosiHHE TPYHTa B TOUKe, pH
KOTOPOM KacaTeIbHEIE H HOPMaUIbHBIE HANPKEHHS B JJIEMEHTE IDYHTA CBA3aHEL KpHTEpHEM
npounoctd (Kynona, Kynona-Mopa, Museca-Illneitxepa u T.1.), a AedopMaIyy caBura MOTYT
Pa3BHBATLCA HEOrPAaHUYEHHO.

3.16 npognocTs rpyHTa AamTeabHas: IIpodHocTs TPyHTa IIPH JJIHTEIEHOM [eHCTBHH
HAarpy3KH,

3.17 pacuerHblii rpynTOBBIH 3dement; PI'D: O6beM TPYHTa, B IIpEenax KOTOPOro
HOPMATHBHEIC H (HIIH) PACYETHEIC 3HAYEHHS €r0 XapaKTePHCTHK MPHHHMAIOTCS OCTOSHHEIME
HITH 3aKOHOMEPHO U3MEHSIOIMMHUCS TI0 HAIPABICHHIO.

3.18 pacyernas reomexaHHdYeckass MoOJeNb OCHOBAHHS 00beKTa: CoBoxymHOCTE
PaCHCTHRIX TPYHTOBBIX SJIEMEHTOB B paccMaTpHBaeMoil 0BIIaCTH OCHOBAaHHSA, NOCTPOCHHAS HA
0ase HHXEHEPHO-TE0NOrHYECKOM MOIEH.

3.19  cyddosmonnas ycroiunHBOCTE: CoxpaHeHHe dYaCTHIAMH TPYHTA CBOETO
IEPBOHAYAIBHOTO IIOJIOXKECHHS [IPH BO3JEHCTBAY HAa HUX (DHIBTPALIOHHOrO IIOTOKA.

3.20 cydosus: [lepemernenne hHIBTPALEOHHEM TOTOKOM BHYTpH I'DYHTA €r0 OTHEBHEIX
J4CTHIl MIH HX BBIHOC, HJM DAacTBOPEHHME COAEPXKAIIMXCS B IPYHTE BONOPACTBOPHMBIX
CTPYKTYypOO6pa3yIoIuX MUHEPAIOB.

321 ¢uaeTpanHoHHas npowHOcTB: CHOCOGHOCTH  OCHOBAHHMS CONPOTHBIIATECS
ACCTPYKTHBHOMY BO3IEHCTBHIO (QHIETPAIIMOHHOTO IIOTOKA.

3.22 ¢puabTpanun: [[BrkeHAE BOIBI B IPYHTAX H MIOPHCTBIX Cpeaax.

4 O0mHe moIoKeHHs

4.1 TIpoexTHpoBaHHE OCHOBAHHMIA THIPOTEXHHYECKHX COOPYXXEHHH ClexyeT BBIIONHATL HA
OCHOBe:

PE3YTIBTaTOB  HHXKCHEPHO-TEONIOTHYECKAX, IEOKDHONOTHISCKHX M THAPOTe0IOTHIECKHX
H3BICKAHMH M HCCIIEIOBaHMIA, COICpXaluX JaHHBIE O CTPYKTYpPE, COCTaBe, (HU3IHMKO-
MEXaHWYECKAX H TEIUIODU3MYECKHX XapaKTEPHCTHKAX 3JIEMEHTOB MAacCHBa TpyHTa, Halopax,
YPOBHAX H XHMHYECKOM COCTaBE IIOA3EMHBIX BOJ, 00OIACTIX HMX IHTAHHS U JpEHHPOBaHHS,
HaJIMYUH MEP3JI0THI H T.10,;

JAHHBIX O CEHCMUYECKOH aKTHBHOCTH paifoHa BO3BENEHHS COOPYIKEHHUS;

OTIBITA BO3BCACHHS aHANOTHIHEIX THAPOTEXHAYECKHX COOPYHEHHH B CXOAHBIX HHIKEHEPHO-
FCOJIOTHYECKHX H KIIMMAaTHIECKHX YCIIOBHAX,

AQHHBIX, XapaKTepH3YIOIMX BO3BOAMMOE THAPOTEXHHYECKOE COODYKEHHE (Ha3HadeHHe,
Kjace, THI, KOHCTPYKIMS, pa3MepEl, MOPSAOK BO3BEINEHHS, JeHCTBYIOMue HAarpy3KHy,
BO3JIEHCTBHS, YCIIOBHS SKCIUIaTAllHH H T.11.);

y€Ta COIHaNbHO-3KOHOMHIECKHX YCIIOBHH paliOHa CTPOHTEIHCTBA;

TCXHHKO-3KOHOMHYECKOTO CPaBHEHHS BapHAHTOB NPOEKTHHIX PEIICHHH, 0OecIeduBaromero
IPHHATAE ONTHMAIPHOTO BapHaHTA C pANMOHANEHBIM HCIIONE30BAHHEM NPOYHOCTHBIX,
neOpMAlMOHHbIX MM JPYIHX CBONCTB TPYHTOB OCHOBaHHS M MAaTEpPHAJIOB BO3BOJHMOIrQ
COOPYKCHHA IpH HAUMEHBINMX IPHBEJCHHBIX 3aTpaTaX M BLIIONHEHHH TpeboBaHMi
0e30MacHOCTH — TEXHHYECKO#, COIHATBHOM M SKOIOrHIECKOA.

4.2 TIpH IPOEKTHPOBAHHH OCHOBAHHMIL THIPOTEXHHYECKHX COOPYKEHHH JODKHBEI OBITH
IIpeyCMOTPEHE! pelleHHs, OOecleunBaromue 6e30nacHoCTh, HalekKHOCTh, NOIrOBEYHOCTh H
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SKOHOMHYHOCTbH COOPYKEHHM, OXpaHy OKPY’KaroIIeii Cpebl Ha BCEX CTaqUSX HX CTPOMTENBECTBA
H pacyeTHOTO CPOKa IKCIUTyaTaluH. I 3TOro IIPH IPOSKTHPOBAHHH CJIEAYET BEIIOIHATE:

OLEHKY HHXKEHEPHO-Ie0JIOTHYECKHX YCIOBHH B 00NaCTH B3aMMOIEHCTBHS IPOEKTHPYEMOIO
COOPYXEHHA C TEOJOTMYECKOM CpelNoM M INpPOrHO3 HX H3MEHEHHS B CTPOMTENBHEIA H
SKCIUTyaTallHOHHBIN IEPHOIEI;

pacder HecyIeH crocoOHOCTH OCHOBAHHUS M YCTOMYHBOCTH COOPY KEHHS;

pacyeT MECTHOM IPOYHOCTH OCHOBAHHS;

PacyeT YCTOMYIHBOCTH €CTECTBEHHEIX CKIIOHOB M HCKYCCTBEHHEIX OTKOCOB, IPHMEIKAIONIHX K
COOPYKEHHIO;

pacuer JedopMarmii CHCTEMBI «COODY)KEHHE—OCHOBAaHME» B pE3yIbTaTe eHCTBHSA
COOCTBEHHOr0 Beca COOPYKEHHS, JABIIEHHS BOMBI, TPYHTA, CEHCMHYIECKHAX BO3AEHCTBHI H T.II
H3MEHEHHS CTPOCHHSA M CBOMCTB IDYHTOB B IIPOIIECCE CTPOUTENLECTBA H IKCILIyaTAIHH
COOPY’KEHHSA, B TOM YHCIIE C YIETOM HX IPOMEP3AHHUA B OTTAUBAHHS,

pacyer GUIBTPaHOHHON IPOYHOCTH OCHOBAHHS, IPOTHBOIABICHHS BOJEI HA COOPYKEHHE U
(pHIBTPaMOHHOTO PacXo/a, a TakKe IpH HeoGX0UMOCTH — OGBEMHBIX GUITBTPAIMOHHEIX CHII 1
H3MeHEHHs (PHUIETPaIHOHHOTO PEXAMA IIPH H3MEHEHHH HANPSKEHHOTO COCTOSHHS OCHOBAHHUS,

pa3paboTKy HHKEHEDHBIX MEpONPHATHH, OOECHeYMBAIOIMX HECYIIYI0 CIIOCOOHOCTB
OCHOBAaHHH ¥ YCTOHYHBOCTH COODPY)XEHHS, TPeOYyeMylO JOITOBEYHOCTH COOPYKEHHS H €ro
OCHOBAaHHSA, a TaKXkKe, NpH HEOOXOMUMOCTH, YMEHBIIEHHE IEpEMEINEHHH, H3MEHEHHH
HaNPSOKEHHO-A1e()OPMHPOBAHHOTO COCTOSIHHSA CHCTEMEI «COOPYXKEHHE—OCHOBAHHEY», CHHIKEHHE
IIPOTHBOJIABIICHHS B (WHIBTPAIIHOHHOTO PACXOa,;

pa3paboTKy MepOIpHATHI, HalpaBIEHHBIX HAa COXpaHEHHE OJarONpHATHOM OKpYyXKaromeit
CpeIbl WK YIy4IleHHE 3K0IOTHYECKOH 00CTaHOBKY 10 CPABHEHHIO C-CYIIECTBYIOMEH;

paspaboTKy pa3ziesIoB AeKiIapanuii 6e30macHOCTH, KacalolHuXcs HaJeXKHOCTH OCHOBAHMIA.

4.3 Jlna o6GocHOBaHHS HaNEXHOCTH M 6E30IaCHOCTH THAPOTEXHHYECKHX COODY KEHMIt
HEOOXOIUMO BEIIOJNHATE PacyeTHl THAPABIMYECKOrO, (GHIBTPAIIHOHHOIO M TEMIEpaTyPHOTO
PEXHMOB, a TaKXKe HAIPKEHHO-Ie)OPMHPOBAHHOTO COCTOSHHS CHCTEMBI «COOpYKEHHE—
OCHOBaHHE» Ha OCHOBE IIPUMEHEHMs COBPEMEHHEBIX IVIaBHBEIM 00pa3oM YHCIEHHBIX METOMOB
MEXaHHKH CIIOIIHOH CPEIEl C YYETOM PEANbHEIX CBOMCTB MaTepPHAIIOB U IIOPOJ OCHOBAHMIA.

O6ecrieuenne HaJEeXKHOCTH CHCTEMBI «COODYKEHHE—OCHOBaHHE» IODKHO OGOCHOBBIBATHCA
pe3ylIbTaTaMH pac4eTOB MO METOAY NPEHENbHEIX COCTOSHHH HX MPOYHOCTH (B TOM YHCIE
rIBTpanKOnHO), yeToMuHBOCTH, Nebopmanuii  cMemernui. OCHOBOIOATAIONEM YCIOBHEM
obecnieveH s HaJEeXKHOCTH [PH 3TOM SBJILETCS YCIOBHE

Ye
Vi " Py B By (1)

n

rae F, — pacueTHoe 3HadeHHe OGOOCIIEHHOrO CHIIOBOTO BO3AEHCTBHS (CHIA, MOMEHT,

HanpsDKeHUe), AedpopMalliy HIH APYToro [apamerpa, Mo KOTOPOMY IIPOM3BONMTCS OLEHKA
NPEIICIIBHOrO COCTOSHHUA, ONPENENEHHOro ¢ y4eToM Ko3(dHimenTa HaJeHHOCTH 110 HArpysKe

Yr (7.3);

R, — pacuerHoe 3HaueHHE 060OIMEHHOM Hecyluel croco6HOCTH, nehOpMAIHH HITH IPYTOro
napameTpa, yCTaHABIHBAEMOIO C Y4eTOM K03 (QHUIHEHTOB HANEKHOCTH MO TPYHTY Y, (pasmen
3);

Y, — KO3 GHIMERT HaIeXHOCTH II0 OTBETCTBEHHOCTH COOPYKEHHS;

Y,e — KOI(DOHIMEHT COYETAaHMH HAIPY30K;

Y. — KO3 OHIMEHT ycIoBHit pabOTEHL

Onpenenenne k03(QGUIHEHTOB ¥, , ¥, Y, OPUBEIEHO B 4.5.

4.4 Harpyskd ¥ BO3NEHMCTBHS Ha OCHOBAaHHE CIEAYET ONPEIEITh pacueToM HMCXOHsd H3
COBMECTHOM paboThl COOPYXKEHHUS M OCHOBAHMI.

4
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BemduHa n HanpaBlienye CEHCMHYECKMX BO3NEHCTBHEH NOJDKHEI ONPEACIATHCS C Y4ETOM
XapakTepa BO3/ICHCTBHS, II0JIOKEHHS 09ara i 3IHIEHTPA 3eMIIETPACEHHS.

4.5 PacueTsl OCHOBaHHH TI'MIPOTEXHHYECKHX COOPYXKCHHH CIEIyeT NpOM3BOAMTL IIO
[IPEIENBHEIM COCTOSHHSAM:

TICPBOY IPYIIIBI (IOTEPs HECYIIeH cocoGHOCTH | (MNM) TONHAS HEIPHIOTHOCTh OCHOBAHHI
M COODYXCHHH Ha HMX K 3KCIUTyaTallid) — pacueTsl oOImeld NMpOYHOCTH M YCTOHYMBOCTH
CHCTEMBI «COOPYXXEHHE—OCHOBAHHEY, PACUETEHI IIEPEMEIIEHHH, OT KOTOPBIX 3aBHCAT MPOYHOCTS
H YCTOMYUBOCTE,

BTOPOH I'PYNIE! (HENPHTOOHOCTS K HOPMAIBHOM 3KCIUIyaTallHH) — pacuyeThl MECTHOM, B TOM
YHCIE, (QHIBTPAIMOHHON IIPOYHOCTH OCHOBAHHH, IlepeMEIIeHHH u nehopmanmii, He
OTHOCHIIUXCS K pacyeTaM IO IEPROM IPyIIIIE.

Jlenenne pacdeToB IO IpPENENBHBIM COCTOSHHAM JBYX TPYII YYHTHIBAET XapaxTep
BO3MOXXHBIX NOCIEICTBHI IPH JOCTHXKEHHE COOTBETCTBYIOLIErO MPEAEILHOTO COCTOSHES.

MeHb1as 3Ha9MMOCTS BO3MOJKHBIX IIOCIENCTBHH TIPH JOCTIVKEHHH HPENENbHBIX COCTOSHHUIL
BTOPOH IPYINIBI IO CPABHEHMIO C NPEJENbHBIMA COCTOSHHSMH NEPBOM IPYINIIBl YUHTHIBAETCA
Ha3sHAYCHHEM COOTBETCTBEHHO H MEHEE JKECTKHX pACUYETHBIX YCJIOBHM. B CBA3M ¢ 5THM B
ycnoruu (1) ko3 GuIreHTs HaneKHOCTH IPEHAMAIOT CIIEYIONIHE 3HAYCHHS:

JJISL IPEENBHBIX COCTOSIHHH IEPBO# IPYIIIIEL:

Y, paessl 1,25; 1,20; 1,15; 1 1,10 — st coopyskermii 1, 11, 11T i IV KIacCOB COOTBETCTBEHHO,

Y, PABHBEIL.

1,00 — anst ocHOBHOrO COYETAHHS HATPY30K B IEPHOJ HOPMAIBHON 3KCILIYaTALIH;

0,95 — mpu ocobo#t Harpyske, B TOM 4HCIe CeficCMHYECKOM Ha YpOBHE IIPOEKTHOTO
3emierpsacenns (113), romosoit BepostHocTEIO 0,01 B MeHee ;

0,90 — npu ocoboit Harpyske, KpoMe ceficMHYECKOi, FOOBOM BepositHOCTRIO 0,001 1 MeHee;

0,85 — mpu celicMudecKoif Harpyske ypOBHS MakCHMAIBHOTO PAacdeTHOTO 3eMIIETPSCEHHS
(MP3);

0,95 — nns covetanns HATPY30K B IIEPHO/IBI CTPOMTEIBCTBA H PEMOHTA,

JULA IPENENBHBIX COCTOSIH BTOPOM IPYIIIE BO BCEX CIIyYasX Y, ¥ Y, PaBHEI 1.

3Hauenus Ko3()(HIMEHTa Y, yCTAaHABIMBAIOTCS B 3aBHCHMOCTH OT BHIIOB COOpY’KEHHH,

OCHOBaHHH H PacyeTOB B COOTBETCTBYIOIIHX Pa3eNax HACTOSIIENO CBOJA IPABHIL.

4.5.1 PacyeTs! 10 nIepBO# TPYTINE HOIDKHEI BEIIONHSATECS ¢ HENBE0 HETOMYIEHH:s ClIeAYIOLIHX
NPENENBHEIX COCTOSHHH, HCKITIOYAIOMINX NOIHYIO HENPUTOAHOCTH K SKCILTYaTalHH:

NOTEPH OCHOBAHHEM HECYIIEH CIIOCOOHOCTH, a COOPYKEHHEM — YCTOHIHBOCTH;

HapyIeHnH obmmel GuIbTpamoHHOM IPOYHOCTH HECKATEHEIX OCHOBAHMIA, a TAK)KE MECTHOM
(pHIBTPAHOHHOM MPOYHOCTH CKAIBHEIX M HECKANBHBIX OCHOBAHHH B TEX CIyuasX, KOTHA OHH
MOIYT IIPHBECTH K MOABJICHHIO COCPENOTOYEHHEIX BOJOTOKOB, JIOKQJIBHEIM pPa3pyIIeHHSIM
OCHOBAHHUSA M IPYTUM ITOCIIECTBHSM, HCKIIOYAIOMHM BO3MOXXHOCTS JalbHEHIIeH SKCIIyaTallHy
COOPYKEHHST,;

OTKa3a (Jerpajamliy) NPOTHBOQHIGTPALMOHHEIX YCTPOMCTB B OCHOBAHHH WM HX
HENOCTATOYHO 3(P(EKTHBHOX pabOTEI, BBHIBIBAIOMEN HENOMYCTHMBIE NOTEPH BOBI M3
BOZIOXPAHUIIMIN M KaHaJOB HJIH NOATOIUIEHME M 3a00Ja4dBaHHE TEPPHTODHH, OOBOIHEHHE
CKJIOHOB H T.JI.;

HEPaBHOMEDHBIX  MEPEMEINCHWM  pa3iM4YHBIX Y4acTKOB  OCHOBAHHS, BBI3LIBAIOMIMX
pa3pyHIeHHs OTACNBHBIX YacTed COOPY)KEHWH, HEHOIYCTHMEIE IO YCIOBHMSM HX JanbHeHImei
SKCIUTyaTalu (HapymleHHe suep, 9KPaHOB M APYTHX IPOTHBO(GHIBTPAIHOHHEIX 3JEMEHTOB
3€MJIHBIX INIOTHH ¥ 1aM0, HENOMYCTHMOE PacKpHITHE TPENIHH GETOHHEIX COOPYKEHH, BBIXO
U3 CTpOs YILIOTHEHHI IIBOB H T.IL.).

Ilo mOpesensHBIM COCTOSHHAM NEPBOH TIPYINBI CIEAYET TAKKE BEIIONHATH pACYETHI
NPOYHOCTH H YCTOHYHBOCTH OTHENBHBIX 3JIEMEHTOB COODYKEHHMH, PacuyeThl NepeMemeHHH
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KOHCTPYKIHH, OT KOTOPBIX 3aBHCHT IIPOYHOCTH HJIH YCTOHYHBOCTH COOPY)KEHHS B IIEIOM HIIH
€r0 OCHOBHBIX 3JIEMEHTOB (HaPEMEp, aHKEPHEBIX OIOP IIIIYHTOBEIX MOAIOPHEIX CTEH).

K npemensHEIM COCTOSHMSM IEPBOM TIPYNNBI HO/KHEI OBITE OTHECEHBI TAKXKE PacUeThHl
IepeMeIeHHH COOPYKEHHHE MM HX KOHCTPYKTHBHBIX 3JIEMEHTOB, KOTOPBIE MOTYT IIPHBOIHTE K
HEBO3MOXHOCTH 3KCIUIyaTalli¥l TEXHOJIOTHYECKHX CHCTEM 00BEKTa.

OTkoCEI, pacmoNoXeHHEIE B HENOCPEACTBEHHOH ONM30CTH OT COOPYKEHHH M B MeCTax
IPUMBIKAHUS IIOCIEAHUX, JO/DKHEI pPAacCUHTHIBATECA HA YCTOHYHMBOCTE IO IIPeleNbHBIM
COCTOSIHHAM II€pBOH Ipynmbl. MckmoueHwe — cioydad, KOrja IOTEpsS YCTOHYHMBOCTH TaKHX
OTKOCOB HE MPHBOIHT COODPY)KEHHE B COCTOSHHE, HENPHUTOJHOE K OSKCIUIyaTallid H TOrJa
pacyeThl OTKOCOB CIIEAYET IPOBOJUTE 110 IPEAEIBHBIM COCTOSSHUAM BTOPOH IPYIIIEBL.

4.5.2 PacdeTsl mO BTOPOM IpyMNIE MO/DKHEI BEIIOJHATHCH IJIS HENOIYIIEHHS MPEeNelBHEIX
COCTOSHHH, 00YCIOBIHBAOMAX HEIPHTOIHOCTE COOPYXXEHHH M HX OCHOBaHHH K HOPMAaIBHOM
9KCILTyaTalliH:

- HapyImeHH# MECTHOM HpPOYHOCTH OTHENBHEIX 00NacTeli OCHOBaHMS, NPHBOIAINMX K
MOBBIIIEHHIO IIPOTHBOJABIEHHS, YBEIMYCHHIO (UIBTPAIMOHHOIO pacxofa, NepeMeIleHHi H
HAKJIOHA COOPYXXEHHUH H 1p.;

- MPOSIBJICHUH MOJI3YYECTH U TPEIHH000pa30BaHus B IPYHTAX;

- MEPEMEINECHHM COOPYXEHHH M IDYHTOB B OCHOBAaHHH, IPHBOISINHX K OCIOXHEHUSM B
3KCILTyaTal[ui 00BEKTa, KpOME CIIydaeB, yKasaHHEX B 4.5.1;

- IIOTEPH YCTOHYHMBOCTH CKIIOHOB M OTKOCOB, BEI3LIBAIOINEH YaCTHYHBIH 3aBajl KaHala HIIH
pycna, BXOIHBIX OTBEPCTHH BONONPHEMHHKOB H JpyrHe IIOCIEACTBHS; €CIH IOTeps
YCTOHYMBOCTH CKJIOHOB MOXET IPHBECTH COOPYXEHHE B COCTOSHHE, HENPHIOJHOE K
9KCIUTyaTallHH, PacdeThl YCTOHYHBOCTH TAKHX CKIOHOB CleAyeT IPOHM3BOIHTH II0 NPEAEIbHBIM
COCTOSIHHAM IIE€PBOH IPYIITEL.

B cnydae, korma pac4eTsl MECTHOH IPOYHOCTH OCHOBaHMS CBHIETEIECTBYIOT O BO3MOXKHOCTH
IOTEpPH HecymeH CrnocoOHOCTH OCHOBaHHS B LENOM, NOJDKHEI OBITE IpeqyCMOTpPEHEI
MEPOIIPHATHSA [0 YBEJIHYEHHUIO IIPOYHOCTH OCHOBAHHS HMJIH H3MEHEHHIO KOHCTDYKIMH CHCTEMEI
«COOpY’KCHHE—OCHOBaHHE», 00ECIeUHBAIONIAE BHITOJHEHHE YycloBHA (1) MId IpemenbHBIX
COCTOSIHHH IIEpBOMH I'PYIIIIEL.

4.6 Ilpm TNpPOEKTHPOBAaHHMH OCHOBAHHH THAPOTEXHHYECKHX COOPYKEHHH, IOABEPKEHHBIX
JEHCTBHIO JIMHAMHYECKHX HArpy30K, pacueThl OCHOBAHHH B HEOOXONHMMEBIX CIy4asx CIEXyeT
IPOM3BOIMTE C YIETOM JHHAMHYECKOTO XapaKTepa B3aHMOJEHCTBHS COOPYKEHHS C OCHOBAHHEM
H BO3MOXHOTO H3MEHEHHS CBOHCTB I'PYHTOB IIPH AHHAMUIECKHX (IMKIHYIECKHX) BO3ACHCTBHAX.

4.7 Hapsany c¢ [eTepMHHHCTHYSCKHMMH METOJaMH pacdyeTa IPOYHOCTH OCHOBAaHHH H
YCTOMYHMBOCTH THAPOTEXHHYECKUX COOPYKEHHI peKOMEHIyeTCs HCIIONB30BATh BEPOATHOCTHEIE
METOJBI OLIEHKH HX HaJeXHOCTH H 0TKa30B B cooTBeTcTBHH ¢ CIT 58.13330.

4.8 B mpoexkTe OCHOBaHMH COOpYKEHHH NOJDKHa OBITE HpeXyCMOTpEHa IporpaMMa IO
FEOTEXHHYECKOMY KOHTDOJIO IIOJTOTOBKM OCHOBaHHH M COOTBETCTBHS €ro TpeOGOBaHHAM
IIPOEKTa ¥ HOPMAaTUBHBIX HoKyMeHTOB (H]I).

I'eoTexamMgeckuif KOHTPONIL IPOM3BOIMTCS CIyk00# IeoTeXHWYECKOIo KOHTPOIA, KOTOpas
OpraHH3yeTcsl CTPOMTEIBHOH OpraHu3ampeil K Hayaly 3eMIITHBIX paboT M JeHCTByeT Ha
IPOTSKEHMH BCETO IIEPHOJA CTPOUTENLCTRA IO ITOTHOT0 OKOHYaHMs paboT.

KoHTpons xauecTBa OCHOBAHH# NODKEH IIPOBOUTECS JUIS:

- IpoBepkH oOecriedeHHs 3HaueHHH (HU3MKO-MEXaHHYECKMX XapaKTEPHCTHK TIDYHTOB,
IPHHATEIX B pacyeTax IIPH IPOEKTHPOBAHHH COOPYKEHHH C YUETOM KOHCTPYKIHH U TEXHOJIOTHH
UX BO3BEICHHUS,;

- HaKOIIEHHA H aHaiW3a JAaHHBIX O (U3MKO-MEXaHHYECKHX XapaKTEPHCTHKaX IPYHTOB C
LIENIBIO BEIABIECHHS 3aKOHOMEPHOCTEH MX H3MEHEHHH, BOZHUKAIOIIMX B IIPOIECCE CTPOUTEILCTBA,
H, B CilIy4ae HeoOXOOMMOCTH, BHECEHHMS KOppeKTHpoBkH B HJI Ha BO3BEINEHHE 3EMIIIHBIX
COOpPYXEHHH U OCHOBAaHHH.

4.9 T'eoTexHHYECKHI KOHTPOJIb KauecTBa IpyHTa B OCHOBaHHH M TIDYHTa, YIOMKEHHOIO B
3EMIITHOE COOPYXKEHHE, OCYIIECTBISETCS MyTeM BH3YyalbHBIX HabmoaeHuH, oTbopa mpob rpysTa
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M3 OCHOBAHHS M MCCJIEJOBaHHA (H3WYECKHX, MEXaHHYECKHX M XHMHYECKHX XapaKTePHCTHK
3TOr0 IpyHTa H IPYHTOBOH BOIBI B COOTBETCTBHH C AeHcTByrommmu HJI mo ompeneneHHRO
CBOMCTB H XapaKTEPHCTUK [PYHTOB.

OGecnevenne B mpoIecCe CTPOMTENBCTBA COOPYXKEHHH MPOEKTHBIX (H3HKO-MEXaHAIECKHX
XapaKTepHUCTHK TIPYHTOB OCHOBAHHH OINpElNENAET HAAEKHOCTh H JIOJTOBEYHOCTH paboTHI
COOpYKEHHH.

JlocToBepHas OINEHKa HaIE)KHOCTH M IOJITOBEYHOCTH pPAOOTEI OCHOBAaHHM M TPYHTOBEIX
COOpPY’KEHHI MOKET OBITh IPOH3BECHA [IPH [IPABHILHOM BEIOOpE:

(u3uKO-MEXaHHYECKHX XapaKTePUCTHK TpyHTa, IMOMIEKAIMMX H3YYEHHAI0 B IIpoLecce
BO3BEZICHHS COOPY>KEHHS H €r0 OCHOBAHHS,

YHCIO NMpod rpyHTa (TO4eK KOHTPOJIA);

MecTta oT6opa pob rpyHTa (KOHTAKT MaTeprana sapa co CKaloi u ap.);

00beMa IpoOBI IPyHTa, KOTOPEIH YCTAHABIMBAETCS B COOTBETCTBHH C PA3MEPAMH €TI0 YACTHIL;

METOZOB KOHTPOJIsI, KOTopkle BEIOHparoTcst w3 HJI min pa3pabaThIBarOTCs B 3aBHCHMOCTH OT
TEXHOJIOTHH BO3BEIECHHS COOPYKEHHS.

OcCHOBHBIE TONOXEHWsI KOHTPOJSI KadecTBa IIOATOTOBKH OCHOBaHHH, CIIOJKEHHBIX
HECKABFHEIMH W CK&JIBHBIMH TPYHTaMH, CTPOHTENBHOTO BOJOIOHIDKeHHS M paboT 1o
YKpEILICHHIO OCHOBaHHH IIPHBEIEHEI B paszene 12. _

4.10 B mpoexTax OCHOBaHHIl COODYXEHHH [OJDKHA OBITH IIPEAYyCMOTpEHA Iporpamma
MOHHTOPHHTA, TIIaBHAs 3anada KoToporo — ofecnmedeHne Oe30IIaCHOCTH CTPOHTENLCTBA H
SKCILTyaTalli¥  COOPY)KCHHH,  BBIIBIEHHE ONACHBIX  IpoIeccoB i pa3paboTkd
OpeAyNpexaaloluX | 3allUTHRIX MEpONpHATHH. B mporpaMMe MOHHTOpHHIA JOJDKHO OBITH
YHAENIEeHO MOBBIIIEHHOE BHMMAHHE 3TallaM CTPOHTENBCTBA, BBOJAY B AKCIUIyaTallHI0 H IIEPHOIY
9KCILTyaTalud 10 cTaguu crabummsanuu mporeccoB B3ammopeictBus ['TC ¢ mpuponHoi
cpezoit. Ilpy HeoOxoAMMOCTH IporpamMMa JO/DKHA YTOYHATHCA Ha KaXKIOM 3Talle ¢ Y4eTOM
W3MEHEHUS PEaTLHBIX YCIOBHIH.

4.11 CocraB u 00BeM HaTypHBIX HaOIOAEHMI OOJDKHBEI HAa3HAYaTHCH B 3aBHCHMOCTH OT
Kjiacca COOpYKEHHH, MX KOHCTPYKTHBHBIX OCOOEHHOCTEH M HOBH3HEI IIPOEKTHBIX DEINCHHH,
Te0JIOrHYECKHX, THIPOre0IOrHIeCKHX, TeOKPHOJIOTHYECKHX, CEHCMHYECKHX YCIOBHH, crmocoba
BO3BEICHHUS H TpeOoBaHHUM dKcITyarayy. HabmoneHusaMH clieryer onpeaensTh:

OCaJIK¥, KPEeHBI ¥ TOPH30HTAIBHBIE CMEIIECHHS COOPY>KEHHS H €TI0 OCHOBAHHUSA;

TEMIIEpaTypy TIDYHTa B OCHOBAaHMHM H TIDYHTOBOM COODYKE€HMH (IpDH CTpPOMTENBCTBE B
CYPOBEIX KIIHMaTHYECKHAX YCIIOBHSX, IPH CPEIHETOIOBOH TeMmepaType Bo3nyxa Huxe 1 °C);

IBE30METPHYECKHE HANOPHI BOAEI B OCHOBAaHHH H TPYHTOBOM COODYXKEHHH (IIONOXKEHHE
IOBEPXHOCTH JICTIPECCHH);

pacxo Boel, (DUIBTPYIOMIEHCS Yepe3 OCHOBaHHE COOPY KEHHS;

XMMHYECKHH COCTaB, TEMIIEPATypy M MYTHOCTh NPO(HUIBTPOBABINEHCS BOMBI B ApeHAXax, a
TarKe B KOJIEKTOpax;

3¢ beKTHBHOCTS paboTHI APEHAKHBIX B MPOTHBO(GHIETPAIIHOHHEIX YCTPORCTB;

HaNpsoKEeHHS ¥ Je(opMallii B OCHOBAHHE COOPYKEHHS;

IIOPOBOE JIaBJIEHHE B OCHOBAHHH COOPYKEHHS;

CeHCMHUYECKHEe BO3ICHCTBHS HAa OCHOBAHHE.

BeimneykasanHple — mokazaTeld — ONPENeNsdiOTcs C  HCIIONB30BAHHEM  PE3YNILTaTOB
HHCTPYMCHTABHEIX HM3MEpeHHMH. B [omoiHeHHe K HHM CIEAyeT IpexyCcMaTpHBaTh H
BH3yallbHEIE HAaOMIONEHHA VI ONEPATHBHOTO BEHISBIEHHS BHEINHHX IPOSBICHHH pazmmm
HeOIaroNnpHATHEIX IPOLECCOB B OCHOBAHAH M TPYHTOBBIX COOPYIKEHHSIX.

CocraB u 00BeM HaTypHBIX HaOIIOJEHHI B CHCTEME MOHHWTOPHHTA JOJDKHBI Ha3HA4YaThCS B
COOTBETCTBHH C pa3spaboTaHHBIMH CIIEHAPHSIMH Pa3BHUTHS ITOTEHIIHAIBHEIX aBapHH, HHIMIECHTOB
H MX ITOCIENCTBHH C IENBIO IPEIOTBPAINEHAS Ype3BEIaiHEIX CHTYAITHH.

4.12 TIpH DpOEKTHPOBaHHH OCHOBaHHM coopyxemnuii | — III kmaccoB Heobxoammo
MpeayCMaTpuBaTh  YCTaHOBKY KOHTDONBHO-H3MepHTenbHOM  ammapatypel (KMA) mns
IPOBEJIEHHS HATYPHBIX HaOMONEHUH 3a COCTOSIHHEM COODYKEHHH M MX OCHOBaHHH B IIpOIIECCE
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CTPOHTENBECTBA H B TEPHON IKCIUIyaTamuu (cornmacHo 4.11) kak Jans OmepaTHBHOM OIIEHKH
HaZIe’KHOCTH OTACIBHEIX JJIEMEHTOB, TaK M CHCTEMEBI «COOPY)KEHHE—OCHOBAaHHE» B IEJIOM,
CBOCBPEMEHHOTO BBISBICHHS Je()EKTOB U NOBPEKACHHH B CHCTEMe, IpeJOTBpAalleHHs aBapHi,
YIYYIIEHHs YCTIOBHM 3KCIUTyaTallMH, a TakKe UL ONEHKH IPaBHIBHOCTH NPHHATBIX METOJOB
pacueTa, MX CoBeplieHcTBOBaHHA. JIng coopyxkenmit IV kimacca M MX OCHOBAHHM CIEIyeT
IIpeyCMaTpHBaTh re0e3HYECKUE U BH3yalbHEIE HAOMOIeHHS.

Cocras u 06nem ycranoBkm KA B coopyKeHHE M €r0 OCHOBAaHHE HOJDKHEI OIIPEHEATHCT
IIPOEKTOM HATYpPHEIX HaONIONEHHH W HCCIIEeIOBAHHM, KOTOPEIA COCTABISETCS I BCeX CTaTHil
IIPOEKTHPOBAHHUS, CTPOHTENLCTBA M SKCILTYyaTallMK ¥ SIBIIETCA HEOTHEMIIEMOH 4acThIO IIPOEKTa
COOPYKEHHS.

IIpumeyanus

1 KHMA ycranaBIHBaeTCs Ha cOOpy:keHMsX [V kiacca M B MX OCHOBAHHAX IPH OOOCHOBAHHH [UIS CIOMHBIX
HHXEHEPHO-Te0NIOTHIECKHIX YCIOBHIA M IIPH HCIOIB30BaHHH HOBBIX KOHCTPYKIMH COOPYXKEHHH.

2 Ha coopyxenmax IV kmacca npoBonsrcs HabmozeHws 3a (HIbTpanMedi B OCHOBaHHH, OCALKAMH K
CMEIEHUAMH COOPYKEHHA H €T0 OCHOBaHHA.

4.13 IIpH OpPOEKTHPOBaHHWH OCHOBAHHM THIPOTEXHHYECKHUX COOPYKEHHH JOIDKHEI OBITH
MPeayCMOTPEHE] HHIKEHEPHBIE MEPOIIPUATHS II0 OXpaHe OKpYXKarommel cpedsl, B TOM YHCHIE 110
3aITATE NPHJIETAIONINX TEPPUTOPHH OT 3aTOIUIEHHS H NOATOIUIEHHS, OT 3arpA3HEHHS IOA3eMHEIX
BOJI IPOMBIIILIEHHBIMH CTOKaMH, a TAK)Ke 110 MPEIOTBPAIICHHIO OIIOJI3HEH OEperoBEIX CKIOHOB H
JPYrHX IIPOLIECCOB, CIIOCOOHBIX BRI3BATh HETATHBHBIE ABJICHHS B OeperoBrix npumbikanmsix I TC
M B BOJOXPaHHIHINE (HEIPOEKTHYIO BOJHY, EPENONIHEHHE BEIMe (JOpCHPOBAHHOTO IMOIOPHOTO
ypoBHs (DIIY) 1 T.11.), a Taxke MOBpeXXIEHHE OCHOBHEIX COOPYXKEHHiT HanopHOTo (GpOHTA.

4.14 Dxonoruyeckoe 0DOCHOBaHME MpoeKTa 0OyCTpoicTBA OCHOBAaHHUS T'MAPOTEXHUYECKHX
COOPYIKEHHH IOJDKHO BKIIFOYAaTh pa3paboTKy KOMILIeKca MPHPOAOOXPAHHBIX MEPONPHATHH IIPH
CTPOHMTENbCTBE M OKCIUIyaTallUd COOPYXeHHM, IpeJyCMaTpUBAIOIMUX HEIPEBBINECHAE
JIOTIyCTHMOT'O YPOBHSI aHTPOIIOT@HHOr0 BMEIIaTeILCTBA B IPUPOIHYIO Cpey H rapaHTHPYIOIIHX
COXPAaHHOCTh INPHPOJHOM cpensl M IpefOTBpalleHHe B Hel HEraTHBHBIX AeCTPYKTHBHBIX
mponeccoB. CremyeT Takke paccMaTpUBaTh MEPONPHUATHS, BeOyllHe K YIYYIICHHIO
JKOJIOTHYECKOH 0OCTaHOBKM II0 CpPaBHEHHIO C CYINECTBYIOmEeH (co3maHue 30H pEeKpeal,
PEKYJIFTHBAllHH 3€MeNb W BOBJIEYEHHE HMX B XO3SHCTBEHHYIO NESTeNIbHOCTh dYeloBeKa H T.A.).
[Tpu 3TOM HOJIKHEI pacCMaTPUBATLCS HE TONBKO PAOH pacloNOoXeHHS OCHOBHBIX COOPYKEHHH,
HO M 00JacTh BIMSHHS BONOXpaHunuina ¥ HimxkHero 0bea I'TC xak B CTPOHTENLHBIA, TaK H B
SKCILTyaTallHOHHEN nepuoasl. Ocoboe BHUMaHHe 3THM BOIpOCaM JOJDKHO OBITh yAENEHO IIPH
BO3BEICHHM COOpPYXKeHHUH, 00pa30BaHHMH BOJOXPAHMJIMIN H T.II. B YCIOBHSX KapCTYIOINHXCHI H
MHOTOJIETHEMEP3IIBIX IPYHTOB.

IIpu npoextupoBanuu ocHoBaHmi ['TC cremyer pyKOBOJCTBOBATHCA 3aKOHOIATEHEHBIMH
aKTaMM ¥ HODMATHBHEIMH JOKYMEHTAMHM, YCTAHABIMBAIOIIMME TpeOOBaHHS K OXpaHe
IPHPOAHOH Cpelbl IPH HHXEHEPHOH NEATEIbHOCTH.

4.15 CaBuTapHYyI0 H 3KOJOTHYECKYI 3KCIIEPTH3Y HOJDKHBI IPOXOJMTH KaK MaTepHalbl,
HCIIONIb3yEMBIE IPH CTPOMTENHCTBE (IPUBO3HLEIE WA MECTHBIE), XHMHUYECKHE J00aBKH H
peareHThl, TaKk | pe3yIbTaThl HX BO3AEHCTRHS Ha YeJIoBeKa H IIPHPOAHYIO CPendy.

5 Knacenduxanusi TpyHTOB H HX (H3HKO-MeXaHHYECKHe XapaKTePHCTHKH

O0mue NoJ0KECHHA

5.1 @uszuxo-MexaHWYeCKHE XapaKTepHCTHKH TIpPYHTOB HEOOXOAMMO ONpPEAEIATh s
HCIIOIB30BAHUS HX 3HaYeHHH IIpH:

KjaccH(HUKaIHA TPYHTOB OCHOBAHHS W BEIENICHAN HHKEHEPHO-TE0IOTHIECKUX 3IEMEHTOB;

ONpeleNeHU: OIHWX IIOKaszaTeled dYepe3 ApyrHEe C [OMOINBIO (GYHKIMOHAIBHBIX WIH
KOPPEJLIIMOHHBIX 3aBUCHMOCTEH;

PEIIEHHH 3a/a4d IPOCKTHPOBAHHS, YCTAHOBIIEHHEIX 4.2.
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5.2 Knaccuduxanuio TpyHTOB OCHOBaHHH THIPOTEXHHYECKHX COOPYXEHHH CIELyeT
BBIIOIHATE cornacHo 'OCT 25100, tabnume 1 1 nmpunoxeHHIo A, paccMaTpHBas IPHUBEIEHHEIE
B HHMX XapaKTepHCTHKH I'PYHTOB KaK KiacCH(QHUKAIMOHHEIE.

5.3 Jina xmaccubHKamWd TPYHTOB M MPOEKTHPOBAHWS OCHOBAHHH TI'MAPOTEXHHIECKHX
COOpY)XEHHH He0oOXOIMMO ONpENEeNsSTh OKCIEPHMEHTATBHO M BBIYHCIATH CIEAYIOIIHE
kiaccuduxamuonnsie (cormacao I'OCT 25100) xapakTepHCTHKY IPYHTOB:

TPaHyJIOMETPHYECKHH COCTaB;

IIOTHOCTB P

ITIOTHOCTB YaCTHIL P,

IUIOTHOCTH CKEJIeTa P, ;

IPHPOJHYIO BIKHOCTE W ;

K03 (QHIMEHT MOPHCTOCTH € ;

BII2XHOCTH Ha IPAHAIAX PACKATBIBAHHS W, H TEKYECTH W ;

YHCIIO IJIaCTHYHOCTH [ 54
IIOKa3aTeNb TeKy9IecTr /; ;
k03 dHIHEHT BOOHACEINIEHHS S, ;

MaKCHMAIBHYIO Pmax © MUHHMAJIBHYIO Pmin INIOTHOCTH ITECKOB;
CTENeHb INIOTHOCTH MECKOB [ ;

CTENEHb HEOJHOPOJHOCTH IpanyIoMeTpruieckoro coctasa C,, ;
OTHOCHTEIILHOE COJIEp)KaHHe OpraHHIEeCcKOoro BemecTsa /, ;
OTHOCHUTENBHYIO nehopManuio Habyxanus 6e3 Harpy3ku €, ;
OTHOCHTENBHYIO Ie(OpMAaLHIO IIPOCAOYHOCTH €, ;

CTEeNeHb 3aCONeHHOCTH D, ;

CTENEeHb PACTBOPHMOCTH COJIeif TPYHTOB B BOZE ¢, ;

Ipenen IPOYHOCTH Ha OTHOOCHOE CokaThe R, ;

K03 UIHEHT PasMAr4aeMOCTH B BOAE K o

ko3¢ uIenT BeBerpenoctd K, ;

K03 QUITHEHT HCTHPAEMOCTH KPYITHOOOIOMOYHBIX TPYHTOB K 4 ;.
TeMIIepaTypy Havyalia samep3anus (oTrausanus) 7y, ;

KO3 (HIHUEHT CXKUMAEMOCTH MEP3JIOTrO IPYHTa &

CTeNIeHb MOPO3HOH IIYIHHHCTOCTH € 4, 5

TeMIeparypy rpysra 1 ;
CTETIEHE 3aIOHEHH 06BbeMa II0p MEP3JIoro IPyHTa JBA0M H He3aMep3Inel Bofo# S, ;

CYMMAapHYIO JbIHCTOCTE MEP3JIOr0 IPyHTA (00BEMHYIO IBIACTOCTS) iy, 5
00BEMHYIO JIBAUCTOCTE TPYHTA 33 CUET BUIMMBIX JIECISHBIX BKIIOYEHHH ;.

| B HABOP
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Tabauma 1

DU3HKO-MEXaHIIeCKHE XapaKTEPHCTHKH TPYHTOB

[TnoTHOCTE ConpoTHBIEHHE ConpoTHRIEHHE Monyne
CYXO0To OJHOOCHOMY CXKAaTHIO O0JHOOCHOMY nedopManuu

T'pynTeI rpyHTa (B TIOpOMHEIX 6OKOB B | PACTSIKEHHIO OPOIHBIX TpyHTa
MacCCHBE) BOJOHACKIIIIEHHOM 6110KOB B (B MaccuBe)

Pds T/0a° cocroauuu R, MIla BOJOHACBILIEHHOM E, MITa
COCTOAHMH R, m, MIla

A CxanbHBIE

MarmaTudeckne (rpaHHTHL,
[OUOPHTE], NOPQHPHUTEL H
zp.)

MeTaMopdideckue
(rreiicel, KBapLMTEL,
KPHCTAIUTHIECKHE CNAHIIBL,
MpaMOpEHI H Jp.)

OcapodHsle  (M3BECTHAKH,
JOJIOMHTBI, TMECYaHHKH H 2’5 _ 3,0 >5 = ],0 > 2000
zp.)

TToryckansHEIE

Ocanounsie (rMHHECTEIE
CJIaHLIB, AprHILTHTHL,
aNeBPONMTHE,  IECYaHHKH,
KOHTJIOMEPpaTHI, MEIEL,
Megrejm, Ty(bl, THICE H 29965 <5 <1,0 200 — 2000
Ip.

b HeckanbpHbIe

KpymHoo6noMo4HEIE
(BaTyHHEIE, TaNeYHHKOBEIE, —
rpaBUitHEIE), TECYAHEIE 1,4 -2,1 <2 20 -200

T'nHUCTEIE (cynecw,
CYTJIHHKH H I'TIHHEI) 1,1 -2,1 — 4-10

IIpuMedaHdue— B npunoxennn A npuBeneHa Kiaccu(uKalid MacCHBOB CKalbHEIX TPYHTOB: M0 CTENEHH

TPEIIHHOBATOCTH, BOOOINPOHHIAEMOCTH, ,ned_}opMp]pyeMocm, BEIBETPEJIOCTH, I[I0 HapyMEHHIO CIUIOMHOCTH
(pa.'SJIOMBI H TPGI].IHI-IBI), MO CTENEHH OJHOPOIHOCTH, & TAKKE I10 JIBAHCTOCTH CKallbHBIX H HECKAJIBHBIX IPYHT OB H IIO

CTEINICHH HEMCHTAIWH HX JIBAOM.

5.4 JIns mpoeKTHPOBaHHS OCHOBAHHM I'MIPOTEXHHYECKHX COODPYKEHHH HEOOXOMMMO TaKke
OIpeIeNsTh:

JaBIIEHHE NPEIYIUIOTHEHHS P, ;

YTON BHYTPEHHEr0 TPEHHS H yIEIbHOE CIeMeHk e B 3 GeKTURHEIX HAUPDKEHHIX ¢, ¢’ U B
HOJTHBIX HANPSKEHUSIX @, C;

COTIPOTHBJIEHHE HEIPEHHPOBAHHOMY CIBHIY C,, ;

II0Ka3aTeNb YyBCTBHTEILHOCTH S, ;

Monyihs nedhopmanuu E ;
K03 QUIIEEHT YIUIOTHEHHSA (CKUMAEMOCTH) a ;

10 =
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K03 duImeHT nonepeyHo# nehopManuu v ;

ko3 ument GunsTpaims £ ;

K03 pHUIHEHT KOHCOTHIAIIHH cv :

IapaMeTpel I0N3y4YecTd 8, H O, ,, (110 TEOPHUH HACIIEACTBEHHOM ON3YIECTH);

NoKa3aTeny QHIBTPAMOHHON IIPOYHOCTH IPYHTOB (MECTHEIM M OCPEIHEHHBIA KPHTHIECCKHE
rpaiueHTsl Hanopa I, I, , ¥ KPHTHYECKHE CKOPOCTH QUIBTPALHH U, );

CKOPOCTH paclpoCTpaHEHHUA ITPOJOJIBHEIX Dp H IIOIEPEYHBIX U, BOJH B MacCHBE,

AUHAMHYECKOE COIMPOTHBICHHE HEAPEHHPOBAHHOMY CABHTY (35 5

JUHAMHYECKHI MOIYJIb CIBHTA Gd,

JMHAMITIECKH it MOTYIB 06BeMHOro cxatus K¢ ;

JMuHaMHYecKui Ko3dduiment 3atyxanus (1eMnpupoBaHus) D

TOTEHIHAT Pa3KIDKEHHS IIPH CefCMUIECKHX BO3JICHCTBHAX F ;

BBICOTY KallMIUIIPHOTO HOAHATHS /1, ;

yIOEIEHOE BOJOIIOTIIOIECHHAE ¢ ;

IapaMeTpsl TPEIHH (MOXYJb TPEIMHOBATOCTH M , yron majeHHs [3, AIHHY [, IOAPHHY
packpseITus b);

TIapaMeTpEI 3aI0IHHTENS TPEITUH (CTENEeHb 3al0HeHNS, COCTaB, XapaKTEPHCTHKH );

ko3 dunmeHT Mopo3Horo nydeHus K ;

YIENBHYIO HOPMAJIBHYIO M KacaTe/IbHYIO CHUIIbI y9eHHs G, H T, ;

mpefen MPOYHOCTH 3JIEMEHTApHOTO MOPOAHOro OJI0Ka CKalnbkHOrO TPyHTa Ha ONHOOCHOE
cxatue R, ;

Ipelel NPOYHOCTH OTAEIFHOCTH CKaIBHOTO IPYHTa Ha OTHOOCHOE PacTsXKEHHE R, ;

Tpezen IPOYHOCTH MacCHBa CKaJIBHOTO IPYHTa Ha pacTsikeHHe R, , u cxarue R, ,, ;

TIpe/ieJl IPOYHOCTH MaccHBa Ha CABHI R, ;
TEIIONPOBOJHOCTE TAJIOTO TPYHTA A,
TEILIONPOBOIHOCTH MEP3JIOTO IPyHTa A /;
00BEeMHYIO TEILIOEMKOCTE TAJIOT0 IPYHTA Cy, ;
00BEMHYIO TEILIOEMKOCTh MEP3JIOr0 TPYHTA C

K03 (QUIHEHT TPeHHs Ha KOHTAKTE COOPYKEHHS C TPYHTOM tg @, .

IIpu HEOOXOOUMOCTH ClIeAyeT OIPEAEIITE U APYTHE XapaKTePHCTHKH IPYHTOB.

5.5 CocraB HeOOXOIMMBIX XapaKTEPHCTHK H3 4YHCI4 MNEPEUHCIeHHBIX B 5.3 H 5 4
OIpeseNseTcs B TEXHMYECKOM 3aaHiH Ha [POBEEHHE HHKEHEPHO-TeOOTHYECKAX U3BICKAHMHA
B 3aBHCHMOCTH OT OCODEHHOCTEH WH)KEHEPHO-TEOJIOTHIECKHMX YCIOBHH ydYacTKa, HasHa9eHHS,
KJlacca M TEXHHYECKHX XapaKTEPHCTHK IPOEKTHPYEMOIO COOPYXEHH:H, XapakTepa H 3HAYCHH
OKMIAeMBIX HArpy30K H BO3JeHCTBHHM, cocraBa W MeTogoB pacueroB H T.I. Cocras
HeOOXOMMMEIX XapaKTEPHCTHK ClleqyeT HasHadaTh C Yyd4eToM OcOOeHHOCTeH Ipomecca
BO3BEICHHS M YCIOBHE SKCIUIyaTalli¥l COOPYKEHHH, KOTOpBIE MOTYT IOBIIHATH HA U3MEHEHHE
(hHU3MKO-MEXaHHIECKHX CBOMCTB IPYHTOB. B cocTaBe TEXHHYECKOIO 3alaHMs H NpOrpaMMbl Ha
NPOBENEHAE MHKEHEPHO-TEONOTMYECKHX H3bICKAaHHH NODKHA OBITh paspaboTana IporpaMma
CIIeNHANBHBIX MOJEBIX H 1a60paTOPHEIX HCCIIEA0BAHMN 1 ONpeleleHuH (H3HKO-MEXaHHYECKAX
CBOMCTB I'DYHTOB.

5.6 TIporpamMMsI CrieHHAIBHBIX NIOJNEBEIX H Ta00PaTOPHBIX MCCIENOBAHNHE NOIDKHEI CONEPXaTh
METONUKH HMCIBITAHHN TPYHTOB H WHTEpBalbl HArpy30K, B Ipelenax KOTOPBIX CIEeXyeT
ONpENensaTh 3HAYCHHS MeEXaHWYeCKMX IIapaMeTpoB, Ha3HAYeHHBIE C YYETOM COCTaBa,
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IIPHPOJHOIO COCTOSIHHS TPYHTOB M IIPENIOJIaraeMbIX YCIOBHH B3aUMOJEHCTBHSA COOPYKEHHS C
I'PYHTOBBIM OCHOBaHHEM, TpeOOBAHHUS K HCIEITATENFHOMY 000DYI0BaHHIO H T.JI.

5.7 VHXeHepHO-TEONOTHYECKHE YCIIOBHS CTPOHTENLCTBA CIENYEeT KOHKPETH3MPOBaTh H
JeTaTM3ApOBaTE IMyTeM OOOOLIEHHS M aHaiW3a pe3ydbTaToOB IIONEBBIX H J1a0OpaTOpHEIX
HCCIIeIOBAHUH IPYHTOB M IIOCTPOEHHS HMIDKEHEPHO-TEOJOTHYECKMX M PacUeTHEIX (MHMCIEHHBIX
WK GU3HIECKHX) Mozenedl (CXxeM) OCHOBaHHSA ¢ ydeToM pasjena 6. OneHKa HEOZHOPOIHOCTH
TpyHTOB OcHOBaHHUS, BbieneHme MI'D m PI'D m BeMHCIEHHE HOPDMATHBHEIX H PAaCYETHBIX
3HAYEHWH XapaKTepHCTHK BEBIIONHSIOTCS IIyTeM CTaTHCTHYecKOM 00paboTKH pe3ynbTaToB
ucnbTasuii B coorBercTBrr ¢ 'OCT 20522 u paspenom 6.

5.8 HopMaTuBHBIE 3Ha49eHHS XapaKTepPHUCTHK TpyHTOB X, [O/DKHEI yCTaHAaBIHBATHCA Ha

OCHOBE YaCTHEIX pE3yJBTAaTOB IIOJNIEBBIX M JAaOOPAaTOPHBIX MCCIENOBAHMH, NPOBOAHUMEIX B
YCIIOBHSIX, MaKCHMAIBHO MPHOIMKEHHBIX K YCJIOBHAM paboTEl I'DyHTa B DacCMaTpHBaeMoH
CHCTEME «COOpYXXK€HHe—OCHOBaHHE». 3a HOPMATHBHBIE 3HAYEHHMA KX, BCEX XapaKTEePHCTHK

CIIEOYET IPHHUMATE HX CPENHHE CTaTUCTHYECKHE 3HAYCHH .
PacueTnsble 3HAYEHHA XapaKTECpHCTHK I'PYHTOB X IOIDKHEI OIIPEOEIIATECA IO [I)OpMy.IIe

X=X/Yg, @)

rae Y, — Kod(h(HIMEHT HANEXHOCTH O TPYHTY, onpenensiemsri B coorsercrauy ¢ I'OCT

20522.

Jns xknaccH(pUKalHA TPYHTOB IPHMEHSIOTCS HOPMATHBHEIE 3HAYEHHS XApakKTepHCTHK, IPH
PEIIeHUH 3a/1a9 IPOSKTUPOBaHMA — KaK HOPMAaTHUBHEIE, TaK H PAaCYETHEIC 3HAYCHHUIL.

Ilpr TPOEKTHPOBAHMH OCHOBAHMH MOPCKHX CTAIMOHADHBIX COOPYXEHHE Ha menbde
pacyeTHBIE IIOKA3aTeN IIECYaHBIX TPYHTOB ([, E, (@) H TIHHHCTBIX TPYHTOB TeKydei
xoucucrenin (OCR, E, c¢,) cnenyeT Ha3HadaTh C YYETOM HX 3HAYCHHH, HOJNYYCHHBIX IIO
pesyibTaTaM  CTATHYECKOTO 30HOMPOBAHHS. METOOMKM HHTEPHPETAllHH  Pe3yIbTaToB
CTATHYECKOTO 30HAMPOBAHH MOPCKHX TPYHTOB IIPHBEZEHEI B IPHIIOKEHHH B.

5.9 PacyeTHble 3HAYEHMs XAPAKTEPUCTHK TPYHTOB tgQ, ¢, €y P H R AId pacyeToB IO
OpefenbHBIM COCTOSHHAM IIepBOM Ipymnsl obo3Hadarotes tgQ, , ¢;, €,;, P; H R, BTOpOH

IPYNIEL — t8®y, €y, Cups Py B R - [IpH BEMHCIEHAH PacYeTHBIX 3HAYEHHH 18Q;, C;, C,1, Py

i R, xosbduuuMeHT HaNeXHOCTH IO TPYHTY 7Yg ONpENENAETCS IpH ONHOCTOPOHHEH

IOBepHTENBHOM BeposTHOCTH o = (,95. PacueTHEle 3HAYEHHA XapaKTEPHCTHK JJA pac4eToB IO
IpefeNbHEIM COCTOSHHSM BTOPOH TPYIIIBI CIEAyeT IPHHHMATh PAaBHBIMH HOPMAaTHBHBIM, T.€.
IIpU 3HAYEHHH Vg = 1.

Jlnst ocHoBaHm# coopysermit III — IV kimaccos, a Takxke i ocHOBaHHH coopysxernit I — 11
KJIaCCOB Ha CTaJHH 0DOCHOBAHHS CTPOMTENHCTBA pACYETHEHIC 3HAUCHHS (PHU3MKO-MEXaHMIECKHX
XapakTepHCTHK TPYHTOB  JOIyCKaeTcs INpPHHMAMATE C  HMCIOOIh30BaHHEM  AHAIOIOB,
KOpPPEeJSAIHOHHBIX CBA3eH U T.JI.

B cnyuasx, xorma OJHOMMEHHBIE XapaKTEPHUCTUKH T[PYHTOB ONPENEIBUINCh Pa3sIUIHBEIMH
MONEBEIMA M  JIaOOpaTOPHBIMH  METOZaMH, OOOCHOBaHHME pAaCYETHHIX 3HA9CHWH A
IIPOEKTHPOBaHUS CIeqyeT BEIIONHATE 000OIIEHHEM M TIEOTEXHHYCCKHM aHaJIHM30M BCEX
monyyenusrx cormacio ['OCT 20522 pesynmbTaToB, € YY€TOM [aHHBIX CTaTH4eCKOrO
30HIHPOBAHHMS, TEXHHYECKHX apaMETPOB COOPYKEHHUS M OCOOEHHOCTEH €ro B3aHMOJICHCTBHS C
TPYHTOBEIM OCHOBaHHEM.

5.10 B ofmacTiH MHOTOJIETHEH MEpP3JOTHl (pH3HUECKHEe, MeXaHHYecKHe M (HIbTpallHOHHEIC
XapaKTEPUCTHKHA OCHOBAHHS 3aBHCAT OT JBIHMCTOCTH (BI&KHOCTH) H TEMIEPATyphl IOPO.
HedopMannoHHEIE, INPOYHOCTHEIE M  (DUIBTpAlMOHHBIE XapaKTepPUCTHKH MacCHBa B
KPHONHUTO30HE CIEIyeT ONpENelsTh IPEeHMYIIECTBEHHO IONEBEIMH METOJaMH (IITaMIIOBBIE
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OIBITEI, OTKAYKH H HAarHETaHHS BOMBL, reo(U3nIecKre MeTOIb). XapaKTepHCTUKH JOJDKHEI OBITH
OIIPEIETEHB! U €CTECTBEHHOTO H IIPOrHO3HOTO (TI0CTIE OTTAUBaHMA) COCTOSHHH MacCHBa.

5.11 Ilpm DpOEKTHPOBaHHH CHCTEMEl «COOPYKEHHE—OCHOBAaHME)» CIENYET Y4YMUTHIBATH
BO3MOXKHOE H3MEHEHHE (H3MKO-MEXaHHYEeCKHX XapaKTePUCTHK IPYHTOB B  IIpOIECCE
BO3BEJCHHS M JKCIUIyaTalldd COODPY:KEHHs, CBA3aHHOE C HM3MEHEHHEM I'HIPOre0JOrHYECKOro
peXHMa, HanpsKEHHO-IehOPMHPOBAHHOTO COCTOSHHS OCHOBAHHSA, IIOCIEHOBAaTELHOCTBIO H
YCIIOBHSMH BeJeHHsS CTPOHMTENBHBEIX pabOT, HCKYCCTBEHHBIM DETYIHPOBaHHEM (H3HKO-
MEXaHWYECKHX CBOMCTB IPYHTOR H T.I.

s palioHOB pacHpOCTpaHEHHs MHOTOIETHEMEP3/IBIX IDYHTOB CIIEAYET TAKXKE YYHTHIBATH
H3MEHEHHE TEeMIIepaTypHOI'0 peXKMMa OCHOBaHWS, NPHBONMAINEE K HM3MEHEHHIO COCTOSHHIA,
MEXaHHYECKHX M TEIIO(PHU3UIECKHX CBOMCTB IPYHTOB.

XapakTep M HMHTGHCHBHOCTH BO3MOXKHBIX M3MEHEHHMHM CBOMCTB TDYHTOB OCHOBAaHHH B
TIPOIIECCE CTPOMTENBCTBA M OKCIUTyaTallHH COOPY)KEHHH NOJDKHBI NPOrHO3MPOBATHCA HA BECH
CPOK CIy:XOBI COOpYXEHHS Ha OCHOBE pe3ylNbTaTOB COOTBETCTBYIOIIMX MOJENBHEIX H
HKCIEPHMEHTAIBHBIX HMCCIEAOBAaHUA M HX IIOCIENYIOMEeH KOPPEKTHPOBKH IO pE3yIbTaraM
HaTypHBIX HaOmoneHui (MOHUTOPHHTa). ,

5.12 HopMaTHBHEIE H pacdeTHHIE 3HAUeHHS XapaKTEPHCTHK IPYHTOB Ul OLEHKH COCTOSHHSA
THAPOTEXHHYECKHX COOPYKEHHH B Ipolecce IKCIUTyaTalliy CIeAyeT yCTaHaBIHBaTh HAa OCHOBE
Pe3yIbTaTOB MHKEHEPHO-TEOJIOTHYECKUX H3BICKaHUH, Pe3ylIbTaTOB Fe0TEXHMYECKOrO KOHTPOJIA
IPE BO3BENCHHH COOPYXKEHHM M C YyY4ETOM JaHHBIX HATYpHBIX HabmoneHmi. B HeoOxommmbIx
CIIy4asx CJeOyeT IPOBOAHTH NOIOIHHTEIBHBIE HHMKEHEPHO-TEOJIOTHYECKHE HCCIEIOBAHMUSA I10
crenuansHo pa3paboTaHHBEIM IIpOrpaMMaM.

5.13 HopmaTuBHEBIE H pacdeTHBIE 3HAYEHHSA XapAKTEPHCTHK IPYHTOB IPH JOMOIHHTEIBHBIX
H3LICKaHUSX JUIS PEMOHTa, PEKOHCTPYKIMH M SKCIUIyaTallid NOJDKHEI YCTAHABIHWBATBECA IIO
CIEUANBHOM mporpamme. IlporpaMMa H3bICKAHWE [O/DKHA  YUYHTHIBATh  CHEHHQHKY
CYIIECTBYIOIMUX COOPYXKEHHH, a METOJbl HCIBITAHMH H HCCIEJOBaHHH CIeIyeT HasHadaTh C
y4eTOM METOIUK IpeAInecTRYIOINX HCIIEITAHAN B HCCIeI0BAHKH.

XapaKkTepHCTHKH HECKAJBHBIX IPYHTOB

5.14 OmpeneneHne XapaKTEPUCTHK BIAKHOCTH W, IUIOTHOCTH P, IUIOTHOCTH YAaCTHI Ps,
noKasarenedl IIAaCTHIHOCTH Wp H W; HeoOX0oauMo BHIIONHATE B cooTBeTcTBHH ¢ 'OCT 5180.

Borumcienne IUIOTHOCTH CKelleTa pg Kodp(dHOueHTa MOPHCTOCTH e, KoddduienTa
BOZOHACHIIIEHHS Sy, YHC/IA IUIACTHYHOCTH I, MOKa3aTens TeKydecTH /L CIEAyeT MPOH3BOAUTH
cornacuo I'OCT 25100.

MakCHMabHYI0 IUIOTHOCTh HECKA Pmax CIEAYET ONpPEACHATh BHODAlHOHHBIM METOIOM B
cooTBeTCTBUH ¢ mpuioxeHueM B. Ilpu Hanwuwu B NECKe NBUIEBATEIX H TIIMHACTHIX YaCTHII
6onee 15 % B mporpaMMe 1abopaTOpHEIX HCCIENOBAaHUH MOrYT OBITE Ha3HAYEHEI MCIBITAHHA
cormacHo ['OCT 22733. MHUHHAMANEHYIO INIOTHOCTH Pmin BEMYMCIIAIOT HEJICHHEM MAcChl IPyHTa
Ha 06beM, 3aQUKCHPOBAHHBINA OJHAM M3 METO/IOB, IPUBEIEHHEIX B IPHIIOXKEHHH B.

HopmaruBHble 3HAYeHHs (PU3MUECKAX XAPAKTEPUCTHK BEIYMCILIOT MYTEM CTaTHCTHYECKOH
06paboTku YacTHEIX pe3ynasTaroB B cooTBeTcTBHH ¢ I'OCT 20522. PacueTHble 3sHadeHHs BCEX
Hokasarejiell KpoMe p H pq4 ClIeIyeT NMpHHAMATh paBHBIMH HOPMaTHBHBIM. J[Id ompeneneHust
DacYeTHOIO 3HAYEHHUS Py HCIOIB3YIOT PACYETHOE 3HAYEHHE P U HOPMAaTHBHOE 3HAYEHHE W.

5.15 Onpeenenne XapakTEPHCTHK MPOYHOCTH IPYHTOB B CTAOHIH3UPOBAHHOM COCTOSHHH (B
3¢ peKTHBHEIX HampsKeHHsX) tg@' | ¢’ cienyeT BBIIONHATH METOJOM TPEXOCHOTO CIKAaTHA IO
KOHCOJMIUPOBaHHO-ApenupoBannoi cxeme (IOCT 12248). JIna OCHOBaHMH H COOPYXEHHH
III- IV xmaccoB [OMyCKaeTcss MCIONB30BaTh METOA  OIHOIUIOCKOCTHOrO Cpesa IIo
KOHCOJHIupoBaHHO-IperupoBanaoi cxeme (I'OCT 12248) w/mmu 1m0 KOHCOMHIMPOBAHHO-
HEJIPEHHPOBAHHOH CXEME C H3MEPEHUEM [TIOPOBOT'0 JaBICHH.

Ompezenenre MPOYHOCTH TPYHTOB B HECTAOMIIM3HPOBAHHOM COCTOSHMH (CONPOTHUBIIECHHE
HEIPEHHUPOBAHHOMY CIBHTY Cy) CIEeIyeT BEBIIONHSTH METOJOM TPEXOCHOTO CXKATHA II0
HEKOHCOJIHTHPOBAaHHO-HEIPEHHPOBAHHOH (B 0COOBIX cilydasX — II0 KOHCOIHIHPOBaHHO-
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HEIpeHHpoBaHHOH) cxeme. Ilns ocHoBaHuit m coopyxkeHm# III — IV xmaccoB momyckaercs
HCIIOIb30BaTh METOJ OJHOIIJIOCKOCTHOIO Cpe3a II0 HEKOHCOJIHMIHPOBAHHO-HEAPEHHPOBAHHOH
cxeMe («OBICTpEIi cpesy).

TIpuMeyaHus

1 XapakTepHCTHKH NPOYHOCTH tgQ H ¢ B HeCTaOHIM3HPOBAHHOM COCTOAHHHM (B TMOJHBIX HaNpsHKEHHIX)
OINPEALCIAIOTCA B HCKIIIOYHTENBHBIX CIIydaax TOJBKO OJIA 000CHOBaHHEIX PacCUYETHEIX CXEM.

2 Ilpu onpeneneHWH 3Ha49eHWH tgo', ¢' W ¢, AT WHKEHEPHO-TEOJIOTHYECKHX CXEM DEKOMEHIYETCA Takke
HCITOJIL30BAaTh METOBI CTATHYECKOI'O 30HOUPOBaHHA H Bpama're:fmoro cpesa.

5.16 HopmaTHBHEIE W pacueTHBIE 3HAYEHHs XapaKTEPHUCTHK tgQ' H ¢’ ClelyeT OIpenemnsiTh
IPHMEHHTENEHO K rHmoTe3e mpouHoctH Kymona mmm Kynmora-Mopa ImyTeM CTaTHCTHYECKOH
00paboTkH BCEX map NpeleNbHBIX 3HAYeHWH MaKCHMalbHBIX H MHHHMAIbHBIX IJIABHBIX
HaIpsDKEHH#, MOJYYeHHBIX METOIOM TPEXOCHOIO CXXaTHs (MM Iap 3Ha4eHHH HOPMAalbHBIX H
IpEeNeTbHbIX KACATENbHLIX HANpSOKEHHM, MONYIeHHBIX METOJOM OIHOILUIOCKOCTHOIO cpe3a) B
cooteerctBuu ¢ 'OCT 20522.

5.17 PacueTHBIe 3HAYEHUS XapaKTEPHCTHK tgQ;, €] H Cul CIEOYET BBIYHMCIATH, HCIIONB3Ys

K03 GHIMEHT HANEHKHOCTH II0 TPYHTY Yg IIPH OZHOCTOPOHHEH JOBEPHTEILHOM BEPOSTHOCTH 0. =
0,95.
Ecii mosmy4yennoe TakuM 06pasoM 3HadeHue yg 6omee 1,25 (s unos — 1,4) mmm menee 1,05,
TO €ro HeOOXOIUMO IPHHEMATE COOTBETCTBEHHO PABHEIM Yg = 1,25 (mma mimos — 1,4) u v = 1,05.
PacueTHBIE 3HAYEHHS XapaKTEPUCTHK tgQy, ¢y ¥ Cui CHEAyeT NPHHHMATh PABHBIMHM HX
HOPMATHBHEIM 3HAYEHHSM.

5.18 Ilns rpyHTOB OCcHOBaHH coopyxenuit | — III kxnaccoB HOMOTHHUTENBHO K HCIBITAHHUAM
yKa3aHHBIMH JT1a00paTOPHBEIME METOJAMH CJIEAYET IPOBOAHUTE HCIIBITAHMA B IOJIEBBIX YCIOBHIX
METOAaMH CTAaTHYeCKOTO W AWHAMHYECKOTO 30HAMPOBAHHS, BpaIaTEIBHOIO Cpes3a, a M
OCHOBaHHWI{ OGETOHHBIX H JKEeNe300€TOHHBIX COOPYKEHHH — METONOM C/BHIa INTaMIIOB.
VcnerTanus yKa3aHHEIME METOHaMH H OIpPENEIeHHe IO HX pe3ylbTaraM HOPMATHBHEIX
3HAYEHUH XapaKTepUCTHK tg @), ¢, M Cun CIELYET IPOBOJUTE AN YCIOBHH, COOTBETCTBYIOIIHX

OCHOBHBIM PacyYeTHEIM CIIyJasM B IIEPHOJIEI CTPOHTENBCTBA M OKCILIYaTallHH COOPYKEHHA.

519 Ilpm wHCHBITAHWAX KPYIHOOOIOMOYHBIX TPYHTOB JIOIyCKAaeTCs IpPHMEHEHHE
MOJIETHPOBAHKS TPaHyJIOMETPHYECKHX COCTaBOB M METOJO0B, BKIIOYAIONIMX ITONy4EeHHE
SKCIIEPUMEHTANBHBIX 3aBUCHMOCTEH XapaKTepHCTHK IPOYHOCTHEIX H  Ae(hOpMalHOHHBIX
CBOMCTB HMCIBITYEMOIO IPYHTa OT HapaMeTpOB IIOTHOCTH CJIO0XKEHHS W TPaHYJIOMETPHYECKOro
COCTaBa.

IIpn HOpOEKTHPOBaHMM MCKYCCTBEHHBIX OCHOBAaHHH M3 KPYyHHOOOIOMOYHBIX TDYHTOB
(TasleYHHKOB, TOPHOM MAacChl H T. II.), KpDOME YKa3aHHBIX BBIIIE XapaKTEPUCTHK, CIEIYET IO
pe3yapTaTtaM 1abopaTOpHEIX H IOJEBBIX ONBITHO-IPOM3BOJACTBEHHBIX HCHBITAHHH OIpEeNeniTh
JIOTIYCTHMBIE MANAa30HEl H3MEHEHHs TPAHyJIOMETPHYECKOTO COCTaBa, KOHTPONBHBIX 3HAYEHUH
IUIOTHOCTH CYXOTO TpPYyHT2 M BI@KHOCTH TIpYHTa, YKIaIblBaeMoro B ocHoBamue. IlpH
onpeneneHuH AehOopMaIHOHHBIX XapaKTEePHCTHK M JHala30HOB M3MEHEHHs YKa3aHHBIX BBIIIE
apaMeTpOB Pa3pelIacTcs HCIOIb30BaHUE SKCIEPIMEHTATEHO 000CHOBAHHEIX METOLOB.

5.20 Onpegenenne Moay.is AedopmManuu

5.20.1 HopMaTHBHEIE 3HAYEHHS CTATHUECKOr0 MOIYJIs AeopMaui E, HECKAILHEIX TPYHTOB
CIIEAYET OMPENENATE [0 PE3YJIBTATaM MOJIEBBIX INTAMIIOBBIX M IPECCHOMETPHIECKAX OMBITOB, a
TAKIKE 110 Pe3yIbTATAM KOMIIPECCHOHHBIX HCIIBITAHMH H (MIH) HCIBITAHHH METOJIOM TPEXOCHOIO
cxkarus cornacHo Tpebopammsm 'OCT 12248. Jlna rpyHTOB OCHOBaHHMH coopyxeHud 1 — II
KJIacCOB IPOBEJEHHE HCIBITAHANM METOJOM TPEXOCHOTO CXKATHS SBIAETCA 00A3aTENbHBIM.
TpaexTopur HarpyxeHus: 00pa3loB H MeTOIHKH 00pabOTKH pe3yNnbTaTOB HCIBITAHHHA JOJDKHBI
VUMTHIBATH HCTOPHIO HATPY)KEHHsI IPYHTOBOTO MacCHBa (3HaY€HHE JABIICHUS IIPEIBAPUTEIEHOIO
VIUIOTHEHHS p, W CTENeHb IepeyIUIOTHEHHs IPYHTa), JHANAa30Hbl M3MEHCHHsS HANPSKCHHH B
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PI'® u Merom pacyeTa HIIM MOIENBHOrO WCCIENOBAHHSA, A KOTOPBIX IIpeaHa3HAYEHEI
pacyUeTHEIE XapaKTepHCTHKH.

ITpumMeuanue — B mpunoxennu b npuBeneH MeTo[ onpeleNeH:s 3Ha9eHHI JaBIEeHHA NPENYILUIOTHEHHS p;
H k03(Q}HINEnTOB MepeyIIOTHeH:S rpyHTa. [[jis IDYHTOB meib(a IpH OLEHKE CTENEHH HX NEPEyIUIOTHEHH:
JOITyCKaeTCsA HCIOJIB30BATh PE3YNbTAThl CTATHHECKOI0 30HAHPOBaHHA B COOTBETCTBHH C IPHIIOKEHHEM B.

B cnydae, ecimu oxMaaeMoe MaKCHMalbHOE JaBJieHHE Ha 31E€MEHT OCHOBAHHA IIPEBBILAET
IaBlIEHHE NPENyIUIOTHEHHs p,, CIEAyeT ONpeleisTh He TOJNBKO BTOPHYHB E's, HO H
neppuyHbli  E, Momymm gpebopmanum. Bropmumeni wMomyns E's  onpenensiercs 110
KOMIIPECCHOHHOM KpHBOH B MHTEepRalle HalpsKeHHit OT OBITOBOTO Ha H3ydaeMOH IIIyOHHE 110
p... IlepBuunbni Momyns E', ompenmensercs 0O KOMIPECCHOHHOH KpHBOH B HHTEpBalle

HaIIPSDKEHHUH 0T p., 10 MAKCHMAIEHOTO 03KHAAEMOT0 HANPSDKEHHsI Ha H3yJaeMoi IiryOunHe.

5.20.2 HopmaTuBuble 3Ha4eHUSI E'pn u E'sn MOTYT Ha3Ha4yaThCs KaK IOCTOSHHBIMM, TaK H
IIEPEMEHHBIMH 110 TIIyOHHE.

Il ocHOBaHMi coopyskxeHui IV kacca pacueTHble 3HaUeHHs E HOIMycKaeTcs NPHHUMATD IO
tabmanam CIT 22.13330, ¢ BBeneHueM K03 GHUIMEHTA i, IPHHIMAEMOTO 0 IPHIOKEHHIO [I.

Monyne nedopManuyi CKanbHBIX M Mep3JbIX TPYHTOB Ha CTafuH 0OOCHOBAHHSA WHBECTHIHH
MOX<eT OBITh ONpPEIeNeH ¢ MOMOIIBI0 CeifcMOaKyCTHIECKHX METOIOB.

Pacuernrle 3HaueHus Monynei mebopmamum Es u E, cremyer IpHHHMATh PaBHBIMH
HOPMAaTHBHBIM.

5.20.3 Jlng aHW3OTpOmHBIX TpyHTOB ocHoBaHME I'TC mporpaMmoil HCIBITAHHH CIHEIyeT
IpeoycMaTpUBaTh OIpefeneHde nehOpPMAllMOHHBIX CBOHCTB TPYHTOB IO IJIaBHEIM OCAM
AHM30TPOIIHH.

521 KosboummenT ymmoTHEHHS g ONPENENsIeTcs METOJOM KOMIIPECCHOHHOTO HIIH
TpexocHoro cxartus coryacHo 'OCT 12248. HopmaTuBHEIE 3HAYEHHA dy JOJKHBI OIIPENCTATECA
B cootBerctBud ¢ ['OCT 20522, pacuyeTHsle 3HaueHHs KO3()(HIHEHTa YIUIOTHEHHS CIELYET
TIPHHUAMATE PAaBHBEIMH HOPMATHBHEIM.

5.22 HopmaTHBHEIE 3Ha9eHHS KOd(QHIHEHTa IIONEPeYHOH AeGopMaly Vv, PEKOMEHIYETCS
OIpeleNaTh II0 pe3yJbTaTaM HCIBITAHHI METOIOM TPEXOCHOIO CHXKATHs 110 KOHCONHIHPOBAHHO-
JPEHHPOBAHHOM CXEME C He3aBHCHMBIM M3MEPEHHEM IPOAOJIBHBIX W IONEPEedHEIX AedhopMalnii
obpasna rpynra. 3HaueHHs ko3(dunHeHTa monepedHo aedopMaIuu vV, CIEHYET ONpeNeniTh
KaKk CcpefHHEe apu(METHIeCKHe YaCTHBIX 3HAYEHHH 3TOM XapaKTEPUCTHKH, IOTY4YEHHEIX B
OTHENBHEIX HCOBITAHWAX, WM KaKk 3HAa49eHHS, YCTAHABIMBAaEMEIE II0 OCPEIHEHHBIM
3aBHCHUMOCTSAM, [I0Jy9aeMEIM B OT/EJIbHBIX HCIIEITaHHIX.

Pacuernbie 3HaueHus Ko3(d¢muueHTa NonepedHod nedopMaunuu Vv CIEAyeT IPHHAMATH
pPaBHBIMHM HOPMaTHBHBIM.

[Ipu OTCYTCTBHE 3KCIIEpHMEHTANBHEIX 3HaUeHHH K0d(h(HIHEHTa V €10 pacyeTHbIE 3HAYECHHS
NOITyCKaeTca IpHHUMATH 110 Tabmune 2.

Tabnuma 2
Tpyars KoshdummenT monepeyHoi nedhopManyu v
HEMEP3J10€ COCTOSHHE TBEPAOMEP3JI0€ COCTOSHHE
['Ee! DpH:
I <0 0,20 - 0,30 0,30-0,35
0<1.<0,25 0,30 -0,38 0,35-0,39
025<1I; 0,38 - 0,45 0,39 - 0,41
CyTIHHKY 0,35-0,37 0,27 - 0,33
[Tecku u cymecH 0,30 - 0,35 0,20 - 0,30
Kpynro0610MO4HEIE TPYHTEI 0,27 0,20 - 0,25
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Kosddunuent monepeunoit nepopmanun v
HEMEp3JI0e COCTOSHHE |  TBEPIOMEP3NI0e COCTOSHHE

I'pyHTEL

[TpuMmedanne — MeHbIIHe 3HAUEHHA V OPHHEMAIOTCA NpH Gombmeli INIOTHOCTH IPYHTA.

5.23 Jlns mpemBapHTENBHBIX PAcueTOB OCHOBaHHH coopyxerHuil 1 — III kmaccoB u mns
OKOHYATENbHBIX PACYETOB OCHOBAHMH coopyxeHHH [V Kiacca MOIMyCKaeTcd OIPENENATh
HOpPMATHBHEIE H pacyeTHBIE 3HAYEHHS INPOYHOCTHEIX H Je(GOpPMALMOHHBIX XapaKTepPHCTHK
rpyaToB o Tabmuiam CIT 22.13330 B 3aBHCHMOCTH OT HX QH3MYECKHX XapaKTEPHCTHK HIIH IO
PerHOHATBHEIM TabMHIaM XapaKTepPHCTHK TIPYHTOB, CHeNH(HYECKHX IS paccMaTpHBaeMBIX
palioHOB, IIPHBEZCHHEIM B TePPHTOPHAIBHEIX CTPOHTENBHBIX HOPMAaX.

5.24 Jlns obGocHoBamms 0e30macHOM M HaNeKHOH pabOTBI CHCTEMEBI «COOpYXKEHHE—

OCHOBaHHE)» IIPH JTHHAMHYIECKHX BO3IECHCTBHUSIX HEe0OX0UMO OIIPEOEIIATE:

3HAYCHHUC MTHHAMHAYCCKOr0 COIIPOTHBICHHUA HEAPEHHPOBAHHOMY CIBHUTY C‘:f &

OUHAMHKY pOcTa HM30BITOYHOIO IOPOBOTO IABIECHHS B HECBA3HBEIX H CBA3HBIX TDYHTax B
mporecce IUHAMHYECKOTO0 BO3IEHCTBHA M 3Ha4YeHHE M30BITOYHOIO IOPOBOIO AABICHHS IIOCIE
3aBEpIICHHS JUHAMHYECKOTO BO3ACHCTBHS;

3HAYEHHE IOCTIMKINYECKOH MPOYHOCTH TPYHTOB (IIPOYHOCTH I'PYHTOB IOCNE 3aBEPHICHHS
TUHAMHAYECKOT0 BO3JCHCTBHA);

IHHAMHYecKHe MoxymH capura G, ofbeMHOro cxarus K¢ u xoabduiuenT qeMndupoBanns
D? B mpomecce IMHAMHYECKOTO BO3NEHCTBHS, KOTOPBIE HEOOXONMMEI Uil OMpENETEHHAS
BO3HHKAIOIIHMX B IPYHTE JIOIOJHATENBHEIX AedopMalyii H CABHIalOIIMX HAPSDKEHAM.

ITom IHHAMHYECKHMMM BO3IEHCTBHSAMM CIEQyeT IIOHMMATh HAUpsKeHHs H Je(opMaluH,
BO3HMKAIOIIKE B IPYHTOBOM OCHOBAHHM IIPH COBMECTHOH paboTe CHCTEMEI «COODYXKEHHE—
OCHOBaHHE» IIOJ JeiiCTBHEM CeHCMHMYECKHX, BOJHOBBIX WM JIEJOBHIX Harpysok. Kaxmas u3
HATPY30K XapaKTePH3yeTCS MPOJOJDKHTENBHOCTEIO 7, XapaKTepHOM 9acTOTOH f, NHKOBBIMH
3HAYEHHSIMH KacaTeNbHEIX HANPSKEHHH Tmax M Tmin. Y KA3aHHBIE XapaKTEPUCTHKA — pE3yIbTaT
IOCTPOEHHS MOJENH BHEIIHEr0 BO3NEHCTBHs, CYIIECTBEHHO YNPOIUAIONINE peabHbIH,
HErapMOHMYECKAH W HEperyJsapHEIH XapaKTep CHJIOBOTO B3aMMONEHCTBHA COOPYKEHHS C
TPYHTOBBIM OCHOBAHHEM.

5.25 JluHaMHdYecKHe MapaMeTphl IIPOYHOCTH IPYHTOB — HMHTETPABHBIE XapaKTEPHCTHKH,
OJHOBPEMEHHO 3aBHCAINHE KaK OT (H3UKO-MEXaHWYECKHX CBOWCTB TpPYHTOB, Tak H OT
apaMeTpoB BHEITHHX BO3JEHCTBHHM. MeTon OIpeneneHuss NapaMeTpoOB IIPOYHOCTH IIPH
IHHAMHYECKHX  BO3JEMCTBHAX —  PpaCYETHO-3KCIEPUMEHTAIbHBIA C  HCIOJIB30BAHUEM
IOCJIEN0BATENbHEIX MpUOMmKeHHi. [IpOYHOCTE IPYHTOB IPH JIHHAMHYECKHX BO3IEHCTBHAX
CIEIyeT ONpEeNeNaTh Ha OCHOBE THIOTE3El O BO3MOXHOCTH JIMHEHHOTO HE3aBHCHMOIO
CYMMHMPOBAHHs DE3yJIbTATOB BHEIIHUX BO3AEHCTBHH (HaKOIUIEHHs MOBpeXAcHHUH) llamMrpena-
Maiigepa. OCHOBa pacyYeTHO-IKCIIEPUMEHTANBHBIX OIIEHOK JHHAMHYECKHX XapaKTEPHCTHK —
pe3yNBTaTEl IONEBBIX (CTaTH9eCKOe 30HIHpOBAHHE, YNbTPa3ByKOBOE  30HIHPOBAHHME,
ceiicMO30HIHPOBaHHUE) U TaO0OpAaTOPHBIX HCIIBITAHHH IPYHTOB.

5.26 3anaya 1abGOpaTOPHBIX SKCIIEPHMEHTANBHBIX HCCIIEJOBAHHH — ONPENENCHHE YPOBHA
IUKIMYECKHX HaOpsUKEHHH MPH 33JaHHOM YPOBHE CTATHYECKHX HANPSUKEHHH, BEIEPKHBACMBIX
rpyaToM 10 paspymenus (B ycmopusx 3amaHHoro HJIC). IlporpamMma HCHEITaHHA NOJDKHA
YYHTHIBATE Pa3IHYHBIE IOTEHIIHAIBHBIE (DOPMEI IOTEPH YCTORYHMBOCTH CHCTEMBI (COOPYHKEHHE—
OCHOBaHHE», a TaioKe IPOTHO3UPYEMEIE YDOBHH CTATHYECKHX H IHKJIMYECKHX HAIPDKEHHA B
OCHOBaHMH. IIpH (OPMHPOBAHMH OPOTPaMMbI J1abOpPaTOPHBIX HCIBITAHWE pa3peInaeTcs
paccMaTpBaTh He BCe B/ BHEITHHX BO3JEHCTBHUM, a TONBKO HAHUXy[IIHE C TOYKHM 3PEHHA
BO3MOKHOM IIOTEPH YCTOMYHMBOCTH cOOpyxKeHHEM. OCOOEHHOCTH NpPOrpaMMEI M METONHKH
IpoBeneHHs JabOpaTOpHEIX JUHAMUYECKHX HCIBITAHWA IPYHTOB, METOAMKH HHTECPIPETAHH H
Ipe/ICTABIEHHS PE3YIILTATOR IIPHBEIeHE! B IPHIOXKEHKH b.

16 1 —
l B '—5'1 ?.,.far:}
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5.27 JluHamMuvecKHe XapaKTePHCTHKH IPOYHOCTH KAK CBS3HBIX, TAK ¥ HECBS3HBIX IPYHTOB
CIIEAYET ONPEOCIATE B OOJIAX CTaTHYEeCKOH ITPOYHOCTH, ITPHYCM OHH JOJDKHEI YCTaHaBIHBATECA
JUIs K&XKIOTO BHIA BO3JAEHCTBHM MHIHBHIYalTbHO. IlapaMeTpsl Ays cpaBHeHHs: 3hQeKTHBHBIHA
YroJl BHYTPEHHETO TPEHHUA (@ OJId HECBA3HBIX I'DYHTOB H COIIDOTHBIIEHHE HEJIPEHUPOBAaHHOMY
CIBUTY Cy Ul CBA3HEIX TPYHTOB, NOMyYeHHEIE O PEe3yJIbTaTaM CTATHYECKMX HCHBITAHHH. [l
HECBA3HELIX TPYHTOB Y OrPaHHYEHHOH IpeHHpyomeli ciocoGHOCTH OCHOBAHKS H OZHOPOJHOM
Haan}KBHHO-IIe(IJOpMHpOBaHHOM COCTOSHHH IIPOYHOCTE OITHCEIBAETCA  BBEICHHEM  TakK
Ha3bpIBAEMOI'0 JHHAMHYIECKOI'O YIiIa TPEHHUSA, OIIPENEIIEMOTO IO ll)opMyJ'.[e

LIS ®)
tg(p c\'o

rae AU — HaKkoIIeHHOE 33 BpeMs pacdeTHOTO BO3AEHCTBHS H30BITOUHOE MOPOBOE MABIICHHE;
o', — 3¢ (exTHBHEIE HAPSHKEHHS IPH KOHCOJIH JAIHH.

5.28 HopMaTHBHEIE 3HaYEHHS MApaMeTPOB ION3YUECTH Ocpn B Olcrpn ONPENEIAIOTCH Kak
CpeHHe apH(QMETHYECKUE YaCTHBIX 3HAYEHUH 3THX XapaKTePHCTHK, IOIYYEHHBIX I PACYETOB
0CaZOK IO pe3ylbTaTaM KOMIIPECCHOHHBIX MCIBITAHMH M Ui PacyeTOB TOPH3OHTATIBHBIX
CMEIeHHH — 10 pe3yiJbTaraM CABHIOBBIX HcHEITaHHH. [IpH 3TOM HMCHBITAHHS JOJDKHEI
IPOBOIMTECS ¢ (uKcanuei nedopmaruii BO BpeMEHH Ha KaXIOH CTYIEHH Harpy3ku. YacTHbie
3HAYEHHS Ocrp H 81 crp CIEAYET ONPENEIIATE HCXOAA U3 (OPMYITEI

O i 5
— crp,t i 1,crp,r’r
€= 80,:[1 o (I-e )] , 4
Lerp,i
raoe 8,_,- — YacCTHBIE 3Ha4YCHHA ,uetl)opmarmn KOMIIPECCHOHHOI'O  CXKaTHA ([IpH

KOMIIPECCHOHHBIX HCHBITAHHSX) MM jAepopManuu casura (IPH COBHTOBHIX HCIBITAHHSAX) B
MOMEHT BPDEMEHH [;
8,; — YACTHBIC 3HAYCHHS MTIHOBEHHOH medopMamuM KOMIPECCHOHHOTO CXaTHi (HIpH

KOMIIDECCHOHHBIX MCIBITAHUAX) WM AehopMmauuy casura (IpH CHBHTOBBIX HCIIBITAHHSX).
PacueTHbIe 3HAYEHUS Ocrp,n ¥ O1,crp,n CHENYET IPHHAMATE PABHBIMH HOPMATHBHBIM.

ITpu o6ocHOBaHKU MOTYT OBITH HCIIONB30BAHEI M APYTHE pacYEeTHBIE MOJIEH.

5.29 HopmaTHBHOE H paBHOE €My pacdeTHOe 3Ha4eHHe KO3((QHIMEHTa KOHCOMMIALUHH Cv, =
Cv OIpefdesseTcs KakK cpefHee apH(MeTHIecKOe YacTHBIX 3HAYEHHMH 3TOM XapaKTepHCTHKH,
IIOJIYYEHHEIX 10 PE3yILTATaM HCILITAHKH B 0ZjoMeTpax (IPHMEHHTENLHO K OJTHOMEPHOH 3a/1a49€)
B cootBercTBHH ¢ I'OCT 12248 mnm MeTOOOM TPEXOCHOTO CXKATHSA M0 KOHCOIHITHPOBAHHO-
HEIPEHUPOBAHHOH cxeme (mpuiioxxenue b).

Jns ocHOBaHM# coopyxeru# 11 — IV xiaccoB, a Ha paHHHX CTATUAX MTPOSKTHPOBAHHUA H UL
ocHoBaHHit coopyxenuit I — Il xiaccoB mpUMEHHTENBHO K ONHOMEPHOM 3amade paspermaeTcs
HODMAGTHBHOE H PABHOE €My pacueTHOoe 3HaueHHe KOo3(QOHUIHEHTa KOHCONHIANHH Cvn = Cv
OIpeaeNsTh 0 pe3yasTataM GQHIBTPAIHOHHEIX HCIEITAHHH ¢ yIETOM MOKa3aTelel MOPHCTOCTH
M YIJIOTHEHHS TPYHTA IIPH YCIOBHH, 9TO 3TH ITOKA3aTENH ONMPENEICHEI OIBITHBIM IYTEM.

5.30 3a HopMaTHBHOE 3HaYeHHe KO3 (uIrenTa GWIBTPAHH Ky CIIEIYeT IPUHIMATh CPETHES
apuMETHUECKOE YACTHEIX 3HadeHHH Koddduimenta QEILTpamyMu TIPYHTa, ONpeleNseMbIX
NPHMEHUTENBHO K JIAMHHAPHOMY IBIDKEHHIO BOZABI IO 3aKoHY JlapcH Ha OCHOBe pE3yJIBTaToB
HCIIBITAHMM IPYHTa Ha BOAOIPOHUIIAEMOCTE B 1aOOPATOPHEIX HIIH MONEBBIX YCIOBUAX C YIETOM
BOCIIPHHMMAEMOr0 TIPYHTOM TI€0CTaTHYECKOrO MAaBIE€HHMS H HArpy30K, BO3HHKAIOIIMX IIOCIE
BO3BEJIEHHs] COOPYKEHHMS, a TAKXKE C YIeTOM CTPYKTYPHBIX ocobeHHOCTeH rpyHra. Ilpm pesko
BBIpAKEHHOH (PUIBTPAUHOHHOM aHH30TPONKH, KOTIa BOJOIIPOHHIIAEMOCTE TPYHTAa H3MEHSETCS B
3aBMCHMOCTH OT HalpapieHHs 6Goliee 4eM B IATH pas, CIEAYeT ONpeleniaTh K03 HIMEHTHI
GuIbTpallHH 0 TIJIABHEIM OCSM AHH30TPOIHH. PacyeTHble 3HadeHHS KoahOHIHeHTa
buneTpanuy £ cnexyer IpHHAMATH PaBHBIMH HOPMATHBHEIM.
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[Ipumeuanue — Jna coopyxemuii III — IV kiaccoB pacuerHsle 3HaueHHA k0d(QHIHEHTOB (QHIBTpaLHH
TPYHTOB OCHOBAHHA ONPEAE/SIOTCS 10 JAHHBIM TabOPAaTOPHBIX HIIH MONEBbIX HCCIIENOBAHMH, TI0 aHAIOTaM, a TakKe
pacyeToM, HCIOMB3Ys Apyrue GU3HKO-MeXaHHIeCKHE XapaKTepHCTHKH IPYHTOB.

5.31 PacyeTHble 3HAYEHHS OCPEIHEHHOTO KPUTHIECKOTO IPafiieHTa Haopa /e, B OCHOBAHUH
COOPYKEHHS C PEHANKEM ClIeTyeT IPHHAMATE IT0 TabHie 3.

Tabnuna 3
[pysr PacueTHbIN OCpeIHEHHBIH KPHTHYECKAN IPaTHeHT
Hamopa lerm

[lecoxk:

MEJKHH 0,32

CpenHeH KpYIHOCTH 0,42

KPYIIHBIH 0,48
Cynecs 0,6
Cyrmuazox 0,8
I'nmuHa 1,35

PacueTHple 3HAYEHHS MECTHOIO KPHUTHYIECKOTO IpaJMeHTa Hamopa [ Clenyer ONpPEeNiTh,
HCIIONE3ys PAacyeTHEIE METOIBI OLEHKH Cy()QPO3HOHHOH YCTOMIMBOCTH IDYHTOB HIIM ITYTEM
HCIBITAaHHH TpyHTOB Ha Cy(QGO3MOHHYIO YCTOMYMBOCTE B J1aOOpaTOPHBIX HIH HATyPHBIX
YCIIOBHSX.

Jlns HecyGhO3HOHHBIX MeCYaHBIX TPYHTOB o JOMYCKAETCs IPHHAMATH IIPH BEIXOJE MOTOKA B
npesax pasusM 1,0, a 3a apenaxeM — 0,3. Jliis NEUIEBAaTO-TIMHUCTHIX TPYHTOB IIPH HATHIAH
IpeHaX@a WM JKeCTKOH MPUIPy3KH NPH BBIXOJE HA IOBEPXHOCTh IPYHTA I MOMyCKaeTCs
IPHHHMATH PaBHEM 1,5, a rpu nedopmupyeMol mpurpyske — 2,0.

5.32 HopmartuBHbIE 3HAYEHHS TEMIOGH3MYECKMX Xa8paKTEPHCTHK CIEAYET ONPCACIATE IO
pe3yIbTaTaM IOJEBBIX H Ta00paTOPHBIX MCIBITAHMMA, PACYSTHEIE 3HAYCHHUS CICYeT IPHHAMATD
PaBHEIMH HOpDMaTHBHBIM.

5.33 PacuetHOe 3HaYeHHE K03 (HUIHEHTa TPEHHA HA KOHTAKTE HETPYHTOBOIO COOPYXMEHHS C
IPYHTOM OCHOBAHHA t2Q's B CITydae OTCYTCTBHS PE3YMBTATOB IPSMBIX ONPE/IEICHUH HasHATaeTCs
ge 6Gomee 2/3 3madeHMs tgQ' TpyHTa BEPXHETO CJIOA OCHOBaHHSA, KOHTAKTUPYIOMIETO C
[OBEPXHOCTEIO COOPYKEHHI.

XapakTepHCTHKH CKAaJIbHBIX FPYHTOB

5.34 HopMaTHBHbIE 3HAY€HHS TIpezieNa IPOYHOCTH 00paslia CKalbHOro IPyHTa Ha OTHOOCHOE
cxxatHe Rn W OJHOOCHOE DACTsDKeHHe Rin, a TakkKe mpezesia NPOYHOCTH MAacCHBA CKalIbHOI'O
TPYHTa Ha OJHOOCHOE PACTSDKEHHE Rimn W ONHOOCHOE CXATHE Remn CIEMYET ONPEASIATE Kak
cpenEue apudMeTHIECKHE JaCTHBIX 3HAYCHHN STHX XapaKTEpPHCTHK, IOTYICHHBIX B OTACIbHBIX
MCIIBITAHASX METOZAMHA CKaTHS M PAacTSKEHHs COOTBETCTBEHHO B JIaOOPAaTOPHBIX H B IIONEBBIX
ycloBHAX. B 1aG0OpaTOpHBEIX YCIOBHSAX MOIYCKA€TCS TaKikKe IPHMEHATE KOCBEHHBIC METOIBI
WCIIBITAHM (HAIPHMED, ¢ HCIIONE30BAHAEM COOCHEIX MyaHCOHOB, CHEpPHIeCKHX HHIHAKAaTOPOB).

5.35 YacTHBIE 3HAYeHHs MPeIeIoB IIPOYHOCTH HA CXaTHE H PacTHKEHHE MaccHBa CICHYCT
OIpeNeNaTh JKCIEPHMEHTATbHO B IIONEBBIX YCIOBHAX: Ha CXKaTHe — METOZAOM OJHOOCHOIO
CIKATHS CKATBHBIX IENMKOB, HA DACTUKEHHE — METOZIOM OTpEIBA GETOHHBIX MMTamioB (IO
KOHTaKTy O€TOH-CKaja) MM CKaIBHBIX NEIMKOB (0 MaccHBy HIHM TpelMHaM) B YCIOBHAX
OJHOOCHOTO PacTsDKEHH.

PacueTHbIe 3HAYEHHWS XapaKTEPUCTHK IIPOYHOCTH Rl ¥ Rl CHEAYET ONPEeNirs B
cooreercteuu ¢ 'OCT 20522 mpu ORHOCTOPOHHEH [OBEPHTENBHOH BEPOATHOCTH a.=0,95.
PacueTHble 3HAYEHHS XapaKTepHCTHK Rcn, R, Remti B Ripi TPHHMMAIOTCS PAaBHBIMH HX
HOPMaTHBHBIM 3HAYEHHSM.

: B HABOP |
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5.36 HopmaTuBHEIE 3HA4YeHUA tgQ, U Cp MACCHUBOB CKAJIbHBIX I'DYHTOB IpPH CTaTHYECKHUX
BO3NEHCTBHSIX CIIeAyeT ONpeNendaTs JUid BceX [OTEHIHANbHO OINACHBIX PpPacueTHBIX
[IOBEPXHOCTef HJIM SJeMEHTapHBIX IUIOINAJOK CABHMra II0 pe3yibTaraM IIOJEBBIX HIIH
nabopaTopHBIX (B TOM HYHCJIE€ MOAENBHBIX) MCIBITAHWH, IIPOBOJHMBIX METOIOM MEINEHHOTIO
cpesa (caBura) 6ETOHHBIX IITAMIIOB HITH CKAIBHBIX LETHKOB.

Hcneitanus ykasaHHEIMM METOJAaMH H OIpeAeleHHE II0 HX pe3ysbTraTaM HOPMAaTHBHBIX
3HAYEHHH 1tgQn ¥ Cn CHEAyeT IPOHM3BOJAMTH C YYETOM YCIOBHH, COOTBETCTBYIOIIUX BCEM
pacUYeTHEIM CIIydasM B IEPHOALI CTPOMUTENBCTBA M AKCIUIyaTallHH COOPYKEHHS.

5.37 O6paboTKy pe3ynbTaTOB HCIEITAHWM M7 ONpPEJENeHWs HOPMATHBHBIX M PAaCYETHBIX
3HaYeHMH tgQ | ¢ CNeAyeT NPOU3BOIUTE TAK XKe, KaK IS HeCKaTbHBIX IPYHTOB (5.16 u 5.17).

5.38 Jlna ocHoBanuii coopyxernii 11 — IV Knaccos, a TakxKe IUII OCHOBaHUH cCOOpYy:KeHHH [ —
II xmaccoB Ha CTaguHM TEXHHKO->KOHOMHYECKOro OOOCHOBAHHA CTPOHTENLCTBA pPacYECTHEIE
3HAYCHUA tgQ;; U Cy, IPENHA3HAYCHHBIE ML PACYETHBIX CXEM, OMYCKAaeTCs NPHHAMATS 0

Tabmuie 4 ¢ MCHONb30BAHHEM AHAJTIOrOB, KOPPEISIIMOHHEIX CBA3eH M T.J. 3HaYeHHA tgQ;; H
¢,y AN ocHOBaHHIt coopyxenmit I — Il kmaccoB Ha CTanusX NPOEKTa ¥ pabouel JOKYMEHTalHuH]

IpH COOTBETCTBYIOIIEM OGOCHOBAHHH TAKKe JAOMycKaeTcs NMpHHHMATh Ho Tabimuie 4, eciu
pacueTsl ¢ HCHONB30BAHHEM 3THX XapaKTepHCTHK HE ONpENEe/IOT rabaphThl COODPYKEHHH.
JlaHEEIME 5TOM TaONMOEI JIOMyCKAaeTcd IOJMB30BaTECAd BO BCEX CAyYasX IPH OMpEeNEICHHH
3HAYEHHH tgQ W ¢, NpenHa3sHa4eHHBIX IS COCTABJIEHHS HHKEHEPHO-TEOJIOTHYCCKHX CXEM
(Mozmenei).

5.39 Jlns ompeneneHus tg@n, Cx B HA MX OCHOBE 1gQ; H C;; TPH JUHAMAYECKHX (B TOM

YHCIIe CEMCMHYECKHX) BO3IACHCTBHSX PEKOMEHIyeTCsS IPOBOJHTH HCIBITAHUS MO CIENHATBHO
paszpabarpiBaemoif Mertomuke. Jlomyckaercst 3HadeHMs tgQ;., Cpy, COOTBETCTBYIOLIHE

5p(exTHBHEIM HANpSKEHHSM, NOpPHHAMATh DaBHEIMH 3HAYEHHSM IIPH  CTaTHYECKHX
BO3IEHCTBHSAX.

5.40 JlehopMmalHOHHBIE XaPAaKTEPUCTHKH MAcCHBOB CKalbHBIX mopom (K Va) cuemyer
OIpEIENATh [0 Pe3yJbTaTaM HCIBITAHHH KaKk METOJaMM CTaTHYECKOTO HarpyXeHHs CKalbHOIO
rpyaTa (E, B V), TAK ¥ JAHAMHYECKMMH (CeHCMOAKyCTHYECKHMH HIH YIbTPa3BYKOBBIMH)
METOJJaMH I10 PE3YJILTATAM M3MEPEHHS CKOPOCTEH IPOAOIBHEIX Up,n M MOMIEPEYHBIX Us,n BOJH.

Ha mnpenBapuTeNbHBIX CTAJUSX IIPOEKTHPOBAHMS IIPH OTCYTCTBHM IPSMEIX H3MEPEHHH
CKOPOCTEH BOJH MIOIyCKAeTCsl WHCIIONB30BaTh OOOOINEHHEIE CBENCHHA O JHHAMHYECKHX
XapaKTepHCTHKAaX IPYHTOB BEpXHEH 9acTH pa3pe3a B HaTYPHBIX YCIOBHAX.

Jlns ompeneneHds YACTHBIX 3HAYEHHH CTATHYECKHX Je(QOpPMAIlHOHHBIX XapaKTepPHCTHK
PEKOMEH/IyETCS MCIOJIB30BaTh 3aBUCHMOCTH, IOJTYyYEHHEIE PEIICHHEM KPaeBEIX 3a/lad TEOPHH
YOPYTOCTH C TPaHHYHBIMH YCJIOBHAMH, COOTBETCTBYIOIOHMH YCJIOBHAM HAarpyX€HHS MPH
HCIBITAaHAAX. YacTHEIE 3HAYEHHSA CKOPOCTEHM YIPYIHX BOJH ONPENENIIOT IO QHKCHPYEMOMY B
HCIIBITAHUSIX BPEMEHH MIPOXO0KICHHS BOJTH ME/ITY HCTOYHHKOM M IIPHEMHHKOM HMITYJIECOB.

5.41 HopmaTvBHBIE 3HAYEHHS XapaKTEPHCTHK JAe()OPMHPYEMOCTH MAacCHBOB CKallbHBIX
IDYHTOB H YIPYIHX JHHAMHYECKHX XapakrepucTuk mis MI'D u (wma) PT'D crenyer onpenenirs
KaK cpeqHHe apu(METHUECKHE HX YACTHBIX 3HAUYEHHH, IOJNYYCHHEIX B OTACIBHEIX HCIIBITAHHAX.
HopmartusrEle 3HaueHHS E, B Vy JOIYCKAETCS TAKXKe OIPENENITh HCXOMA U3 KOPPEILIHOHHOH
3aBHCHMOCTH MeXIy cTaTH4ecKO (Ey M Vn) H THHAMHYECKOH (Up,n HIH Vs;x) XapaKTEPHCTHKAMH,
YCTAQHOBJIEHHOM TPH COMOCTABJICHHH YACTHBIX CONPSIKEHHBIX 3HAYCHWH 3THX XapaKTePHCTHK,
TIONyYeHHBIX B OJHHX H TEX K€ TOUKAX MACCHBa, PACIONIOKEHHBIX B pasHex IO u (umm) PT'O
HCCJIEYEeMOr0 OCHOBaHHS.

Jlnst ocHoBaHwm# coopyxkernit 111 — IV knaccos, a Taxoke 411 ocHOBaHHH coopyxenui I — II
KJIACCOB HA CTANAM OOGOCHOBAHHS HMHBECTHLMH NpH ONpPEINENCHHH HOPMATHBHBIX 3HAYCHHH
KOPpENAIHOHHYI0 3aBHCHMOCTh C JHHAMHYECKHMH XapaKkTepHCTHKaMH [IONYCKaeTCd IpH
000CHOBaHHH IPHHHMATh Ha OCHOBE 00OOINEHHS PE3yIbTaTOB HCIBITAHHH i aHANIOTHYHBIX
HHXEHEPHO-T€0JIOTHYECKUX YCIIOBHH.
22
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3HaYeHHs V MaCCHBOB CKaJLHOIO TPYHTA JOIYCKAETCH ONPENENATE II0 aHaloraM.

Js PI'D sOopMaTHBHEBIE 3Ha4eHUS Ep, Vi, Opn, Usn MOTYT TAKIKE OIPENENATHCA IO €HHBIM
HOpPMaTHBHBIM 3aBHCHMOCTSIM OT KOODJHHATEL

5.42 PacueTHBIe 3Ha4YeHHS MOXYIA INedopMalMy CleIyeT ONpENeNsATh B COOTBETCTBHH C
I'OCT 20522. Ilpu 3toM 3HadeHus Ejj, HCIONB3yeMbie B ONEHKAX CMEINEHHH COOPYXKEHUH H
OCHOBaHHI, CIIEIYeT ONpPEIesTh IPH OJHOCTOPOHHEH T0BepHTENBHOM BepoaTHOCTH o = 0,85, a
3Ha4eHus Ei, HCNOIb3yeMBIE B OlIEHKaX yCcToHUMBOCTH, — IpH 0. = 0,9.

Ilpy npoBemeHWM Kak [JWHAMHYECKHMX, TaK M CTATHYCCKHX SKCIECPHMEHTAIbHBIX
HCCIIEOBAHMM CNeAyeT YYATHIBATE BO3MOXKHOE BIMSHHE HA HCKOMBIC MapaMeTphl TaKHX
(aKTOpOB, KaK pa3NUYHbIE HHXKECHEDHBIE MEpONpHATHA (BBIEMKA CKAJBI, YKDEIIHTEIbHBIE
HHLEKIHH), BBI3BAHHBIE TPEUIMHOBATOCTHIO (AHH30TPONHS, HEOJHOPOAHOCTh, HEIUHEHHas
ne(GOpPMHUPYEMOCTE TOPOJ, MON3YYeCTh), 4 TaKiKe BELIBICHHBIE OCOOEHHOCTH CTPOCHHA H
CBOMCTB I'DyHTA.

B cnydasx, Kora yKasaHHBIE Bbille BIMSIONME (AKTOpPsl HE MOLYT OBITH YYTCHEI
HENOCPEJACTBEHHO B XO€ HCIBITAHHM, B IIOMyYEHHEBIE 110 PE3YJIBTATaM 3KCIIEPUMEHTOB YaCTHBIE
3HAUEHHS X4apaKTEPUCTHK HeoOXOIMMO BBOAUThH pACUETHHIE KOPPEKTHBEI C IIOMOIIBIO
COOTBETCTBYIOMHX KO3(h(HIMEHTOB YCIOBHH paboThl. 3HaueHHs 3THX KO3()HIHEHTOB TOIKHEI
OIpeJIeIATECSA Ha OCHOBE Pe3y/IbTATOB CIENHANBLHO IPOBOJMMBIX MM MPOBENEHHBIX paHee (I
AHAJIOTHYHBIX YCIIOBHIT) SKCIIEPHMEHTAIBHBIK MM TEOPETHYECKUX HCCIIeJOBAHMH.

Ha crajuy 060CHOBAHHS HHBECTHIIMH pacyeTHble 3HAUEHHS MOy Ae(opManii CKalbHBIX
MaccHBOB E IONYCKAeTcs ONpelelaTh Ha OCHOBE aHATOTOBBIX KOPPEISIMOHHBIX CBS3€H 3TOH
XapaKTEPHCTHKH ¢ XapaKTepHCTHKaMH JpyrdX CBOMHCTB —  BOJOIPOHHMIIAEMOCTEIO,
BO3/[yXOIPOHHIIAEMOCTEI0 M JADYTHMH, YCTAHOBICHHEIMH IO Ppe3ylbTaTaM HCIBITAaHHH B
H3y4aeMOM CKaJIbHOM MacCHBE.

PacuerHele 3HaueHHS Kod3(QQuIMenTa INomepedHoH Aedopmanuu v CleayeT NPHHAMATH
PaBHEIMH HOPMaTHBHEIM.

5.43 HopMareBHEIE 3Ha4eHAs Ko3b(UIEeHTa QUIBTPAIME £y B YACSIHHOTO BOJIOIOTIOMEHHS
gn CIELYET ONpPEHENaTh KaKk CpeIHEereOMeTpHUECKHE 3HAYEHHs Pe3yNbTaTOB, MOMYyICHHBIX IPH
WCTIBITAHMSX, BEIIONHEHHBIX ONHMM MeTtomoM B coorBerctBum ¢ I'OCT 23278. B cnoxHBIX
TH/IPOTE0NIOrHYECKAX YCIOBUAX (PE3KO BHIPAXKEHHAS aHM30TPOMHS (QHIBTPALMOHHBIX CBOHCTB,
KapcT, HEONpeZeNeHHOCTh TPAHHYHBIX YCIOBHH H Jp.) HOPMATHBHOE 3HAYeHHE Ky CIENyeT
ONpeieNaTh MO Pe3yNbTaTaM HCUbITaHHi B KycTe ckBaxuH. [IpH ompenencHHH kn B gn
HeoOXOIMMO YIHTEIBATh HANPsSIKEHHOE COCTOSHHE PYHTA B H3y4aeMOH 30HE OCHOBAHHS M €r0
BIMSIHEE Ha (PAIBTPAIMOHHBIE XapaKTEPHCTHKH CKaIbHOIO MacCHBA.

PacuerHBle 3HaueHHs Koddumuenta QuibTpanMH k& H YAENBHOTO BOJONOITIOMEHHA ¢
clexyeT IpUHUMATh PABHBIMHA HOPMATHBHEIM.

5.44 HopMaTHBHBIE 3HAueHHMs KDHTHYECKOH CKOPOCTH [BHJKCHHS BOJBI B TpPCIIHHAX
(mpocoiikax, TeKTOHHYECKMX 30HaX APOONEHHS) Vcrjn CHENYET ONPENENATH MO pe3yJbTaTam
cy(h(}O3MOHHBIX HCIBITAHHM 3alONHHUTEN TPEIIHH (IPOCIOEK, 30H npobnerns) ¥ 06pasios
CaMHX IIOPOIHEIX OIIOKOB.

PacueTHEIE 3HAYEHHS Uy, CIEAYET IPHHAMATE PABHBIMH HOPMaTHBHBIM.

st ocHOBaHHi coopyskenuit [11 — IV KiaccoB, a IIpE COOTBETCTBYIOMIEM 00OCHOBAHMM H LA
ocHoBaHu# coopyxenui | — Il xraccoB, 3Ha9EHHA Ucrj HNOIIYCKAeTCH OMPENENIATE PACHETOM B
38BHCHMOCTH OT I'eéOMETPHYECKHX XapaKTEPHCTHK TPEIIHH, BA3KOCTH (HIBTPYIOIIEH BOJABI H
(pH3UKO-MEXAHHYECKHX XapaKTEPHCTHK 3aMOHHTENA TPEIHH.

PacueTHrle 3HaueHHs (paBHBEIE HOpPMATHBHAIM) KPHTHYECKOIO TpagHEHTa Hamopa Lerj
(DMNBTPAIHOHHOr0 MOTOKA B HAINPABIEHHH IPOCTHPAHHS PAacCMaTpHBAaEMOH CHCTEMBI TPEIIHH
TaKKe CIENyeT ONpEeNENATh PacyeToM B 3aBHCHMOCTH OT TFE€OMETPHYECKHMX XapaKTepHCTHK
TpPENIMH, BA3KOCTH BOABI H HH3HKO-MEXaHHIECKUX XapaKTePHCTHK 3aIOHATEI TPEIHH.

5.45 Tlo meOpMHpPYeMOCTH, MPOYHOCTH M (HILTPAlMOHHEIM CBOMCTBaM B Pa3sIHIHBIX
HalpaBIEHHSIX MAcCHBbl CKAIBHBIX TIDYHTOB CIIENYeT CUMTaTb HM30TPONHBEIMEH [pH
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Koo duIEeHTe AHH30TpOnHMH He Oosee 3 M aHH30TPONHBIMH — IpH Kod(hdHuuueHTe
aHu30Tpomuu H6omee 3.

546 Jna cumsHOmedopmupyembeix (mpu  E < 1000 MIla), merkoBBIBETPHBAEMEIX,
CHIBHOTPENIHHOBATEIX, PA3MOKAIONIAX H HaOyXarolMMX IO/ BO3ZCHCTBHEM BOIBI CKAalIbHBIX H
TIOJYCKANBHEIX TPYHTOB ClleAyeT MPUMEHSTh COCTAB M METOMBI ONpefeleHHs HX (H3HKO-
MEXaHHYECKHX XapakTEepPHCTHK K pacdeToB, COOTBETCTBYIOIIHE KaK CKalbHBIM, TaK H
HECKaJIbHBIM TPYHTAM.

6 I’IH}KEHEPHO-FCOJIOFH‘IBCKRH H pacueTHad CXeMaTH3allHHA 0CHOBaHHH

6.1 IlpoexTHpOBaHWE OCHOBaHHH H IPOTHO3 HM3MEHEHHs HX COCTOSHHS B IpoIecce
SKCILIyaTallHl THAPOTEXHHYECKHX COOPYXKEHHH CIENYET BBHIIONHATE Ha OCHOBE HHIKCHEPHO-
re0JIOTHYECKAX H DACYETHBIX TEOMEXAHHYECKHX, reO(HIBTPalHOHHbIX, TEIIOGH3HYECKHX H
IpYrux Monene (cxem).

HmKeHEpHO-TEONIOTHYECKHE MOJENM HCIONB3yIOT IpH BEIOOpE paioHa, ydyacTka H
KOHKYPHPYIOIIUX IUIOIMAN0K pasMENeH st 00beKTa, KOMIOHOBKE COOpYKeHHi 06bekTa, BhIOOpE
THIIOB COOPY)KEHHM, KOHCTPYHPOBAHHH COODYKECHMH, COCTaBIEHHHM DPAaCYETHEIX MOZENCH H
060CHOBaHMH 3KOJIOrHYeckoit 6e30macHOCTH.

PacueTHele MOJENM HCIONB3YIOT IIPH pacdeTax MEXaHW4ecKod H (QHIbTPalUOHHOH
IPOYHOCTH OCHOBAHHMSI, YCTONYMBOCTH H HANPSIKEHHO-Ie(OPMHPOBAHHOTO COCTOSHHS (OCaIKH,
CMEIIEHHs) CHCTEMBI «COOPYXKEHHE—OCHOBaHHE», pa3pabOTKe KOHCTPYKIHH COOpYKEHHH,
00OCHOBaHHM MX TeXHHHYECKOM HaJeXHOCTH, SKOJOrHYEeCKOM 6e30IacHOCTH M IKOHOMHYECKOH
1enecoobpasHOCTH.

6.2 HmxeHepHO-TEONOTHYECKass MOJeNb (CXeMa) OCHOBaHHS, CHHTE3HpYroIas
MH(OPMAIIHIO O €ro CTPOCHHE H CBONCTBAX, HOJDKHA MPEACTaBIATh coB0H corokymHOCcTh MI'D,
KOKIBI{ M3 KOTOPBIX [JOIDKeH OBITh 0XapaKTepH30BaH HEDKSHEPHO-TEOJNIOTHYECKMMH H
rEAPOre0JOrHYeCKIMH NPU3HAKAMH M HAJENeH IIOCTOSHHEIMH HOPMaTHBHBEIMH H PacuCTHBIMH
3HAYCHMAMH KIIacCH()HKALMOHHBIX, @ IPH HEOOXOMHMMOCTH — K APYTHX (PH3UKO-MEXaHHIECKHX
CBOMCTB I'DYHTOB.

HXeHepHO-TeoI0rHIecKas MOJ€ENb Jo/DkHa OBITh IpelcTaBleHa B Buje Habopa Kapr,
pa3pe30B H CPE30B IO pasjIMYHBIM XapaKTEPHBIM CEYCHHSM, OTPKAIOIIAM HEOOXOMHMEIC L
TIPOEKTHPOBAHHS COOPY)KEHUs NPU3HAKA ¥ [OKa3aTeld PYHTOBOTO MAacCHBa OCHOBaHHMS. [l
ocHOBaHHI Hanbolee OTBETCTBEHHBIX 0OBEKTOB NO/DKHA OBITH paspaborana o0beMHast MOZENB
(mpunosxerwue E).

Kpome W'D, WHXeHEPHO-TeOJIOTHYECKas MOJENb JODKHA COIEPXKaTh XapaKTepHCTHKY
OIACHEIX MIPHPOIHBIX IIPOIECCOB, BKIIOYAd HX IIPOCTPAHCTBEHHOE paclpOCTpPaHEHHE,
3aKOHOMEPHOCTH Pa3BUTHS M HHTEHCHBHOCTD IPOSBICHHA.

6.3 VHKeHepHO-TEOJIOTHYECKass MOIens JOKHA  0OecreyrBaTh IIOCTPOCHHE
CIENMANM3NPOBAHHEIX MOZENed OCHOBaHHSA, B IEPBYIO OYepenb, IE€OMEXaHHYECKOH H
reouIbTpamuonHo#. HeTourocTy ¥ OMIMOKY IPH OIpeencHuH KOHTYpoB MI'D B HHXKeHEpHO-
FeOJIOrHYecKkodf MoJemd Hem3Oe)XHO IOHM3AT JOCTOBEPHOCT TEOMEXaHHYECKOH H
reoHIBTPAIMOHHON MomeneH, mockoisKy KoHTYypsl MI'D B HEX omuu u Te xe. [loaroMy
MHXEHEPHO-Te0IOrHgeckas MOJIENb IPEANOJaraeT BKIIOUeHHe «H30BITOUHOM HHpOpMaUHy H
OIEpeKArOEei AeTATBHOCTE JUIS BEIBICHHAS «CIab0ro 38€Ha» B TPyHTOBOM OCHOBaHHH.

JIns reoMeXaHHUeCKO# MOIENH «ciabble 3BeHbI» — CIeAyIomue (QaKTophL:

- HAJIMYHe B OCHOBAaHHWH CHIBHOJE(POPMUPYEMBIX TPYHTOB,

- HaIM4HE IOJ PasHBIMH 4YacTsMH (GyHIaMeHTa IPYHTOB C pPaslMYHBEIMH 3HAYCHHAMM
Moy aeopmartuy,

- IepeMeHHas MOIHOCTh PasHoAeGOpMHPYEMBIX CI0EB B IPEAENaX OJHOT0 QyHIaMEHTa,

- HAJIA9He TOTEHIHMAIBHO CABHIOOMACHEIX CIIOEB H IPOCIIOEB (Jallle BCETO, BIIAXHEIX HITH
06BOHEHHEIX TPYHTOB ITIHHECTOTO COCTaBa: IJIHH, CYTJIHHKOB, Cyneceit) i ap.

Jlis reobunbTPAHOHHOH MOJENH «CIabble 3BEHBA»:

- HalNH9He CUIFHOBOJONPOHUIAEMEIX CIIOEB: TPaBHii, ranbKa, IPaBeIMCTHIH IIECOK H IIp.,

)
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- Ha4uHe cy(pQOo3HOHHO HEYCTOHYHBEIX IPYHTOB,

- HalM4HMe MWHEPATM30BaHHBIX BOJ, arpeCCHBHEIX K OETOHHBIM M METAJLUIMYECKHM
KOHCTPYKIHSIM H JIp.

6.4 Pasmepsr UI'D HHKEHEPHO-Ie0JIOTHYECKOH MOZEIH HE JOJDKHEI OBITh CYINECTBEHHO
MEHBIIIE pPa3MEPOB KOHCTPYKTHMBHBIX 3JEMEHTOB (yHZaMEHTa COOpYxeHHs. MCKIroueHHe H3
3TOro mpasuna cocrasimoT UI'J, BeicTymaiomue B poiM «cnabbIX 3BEHBEB»: MAJOMOIIHEIE
IPOCJION TTHMHHUCTHIX IPYHTOB (LOTEHIMANBHEIE IUIOCKOCTH CHBHIa), B ClIabONPOHHIAEMOM
OCHOBaHHMH HAaJHYHE IECYaHEIX JHH3 HeOOJBIIMX pa3MEpOB IIPH HAIHYHH THIPABIHYECKOH
CBSA3M MEXTY HUMH (IIyTH (QHIBTPAIHH) U T.II.

HcxomHemME MaTepHalaMd U1 IIOCTPOCHHS HHXXEHEPHO-TEOJIOTHYECKOM MOJENH
JOJKHBI CITYXKUTE:

- HH)XXEHEPHO-TEONIOTHYECKHE pa3pesbl, IONyYeHHBIE IO pe3ynbTaraM OypeHHs wH
reo(hH3HYECKHX UCCIIEIOBaHHUI ¢ yKasanueM Ha Hux U3,

- 6a3a naHHBIX OypeHus ¢ BeimeneHHEIMH UI'D, abCOMIOTHEIME OTMETKaMH MX KPOBIH H
MIOJIOIIBEL;

- 0asza naHHBIX ompezeneHHs (H3MKO-MEXaHHYECKHX XapaKTEPHCTHK CBOMCTB IDYHTOB
BEIZENeHHEIX U3,

- 6a3a MaHHEIX Pe3YJbTATOR ONBITHO-(DHIBTPAHOHHEIX paboT ¢ ykasanueMm UI'D;

- TabJIHAIBI HOPMATHBHBIX XaPaKTEPHCTHK CBOMCTB BhiAeneHHEIX UI'O;

- BBUIBJICHHbIE TPEHABI XapaKTEPHCTHK CBOMCTB IPYHTOB B 3aBHCHMOCTH OT [NIyOHHBI HX
3aJIeraHusl.

6.5 PacueTHple reoMexaHWYecKas, reo()WILTPALMOHHAS M Jp. MOJENH (CXEMEI)
OCHOBAHHS JOIDKHEI IIPEICTaBIATL c000it coBoKynmHOCTH PI'D, Kaapld W3 KOTOPBIX HOJDKEH
OBITH OXapaKkTEPW30BAH HEOOXONMMEIM Ui pacyeToB (MM SKCIEPHMEHTOB) HabopoM
XapaKTepUCTHK. Pa3paboTka pacdeTHEIX MoJened IODKHA OCHOBBIBATECS HA HHIKCHEPHO-
Te0JIOTHIECKUX CXeMaX.

J111st 0THOTO M TOro e 00bekTa Npy HeoOXOJUMOCTH COCTABJIAIOT HECKOIBKO PAaCYETHBIX
CXeM, Kaxxias W3 KOTOPBIX NOJDKHA OBITH IpHBs3aHa K KOHKPETHOMY METOAY M BHIY pacdera
(M SKCIIepUMEHTa).

6.6 Beimenenre UI'D u PI'D cneayer BemonasaTs B coorBerctBHd ¢ ['OCT 20522. [l
onpenenennss rpauun MI'D Hapsany c¢ pesyibraraMu J1abOpaTOpHBIX HCHBITAHHN TPYHTOB
CIIEAYET HCIIONB30BaTh [AaHHBIE IIOJIEBBIX MCCIEJOBAHHA METONaMH CTaTHIecKoro H
IUHAMHYECKOTO 30HIMPOBAHHM, BpalmarelbHOro cpe3a H Jp. I[IpoBepka npaBHIBHOCTH
Beigenenus W'D BhINONHSETCS cpaBHEeHMEM (aKTHYeCKHX 3HadeHHH Koa(Q(uIKeHTa Bapualuu
XapaKTepHUCTHK ¢ mormycTuMbeME corytacao 'OCT 20522.

IIpu Broimenenum PI'D cnenyer HCIoNb30BaTh BCE XapaKTEPHCTHKH, BXOAALIME B
paccMaTpHUBaeMyIO PacdeTHYIO CXEMY.

6.7 UT'D u PI'D HamensioTCs HOPMATHBHEIMH H DacdeTHHIMH 3HAYeHHAMH (H3HKO-
MeXaHMYECKHX XapaKTepUCTHK IrpyHTOB B cooTBeTcTBHH ¢ [OCT 20522.

7 Pacuersl yCcTOMYHBOCTH (Hecyme cnocofHOCTH) OCHOBaHHH
OcHoBHBIE IOJI0KEHHS

7.1 Pacuernl ycroiumBoCTH (Hecyme#d crnoCcOOHOCTH) CHCTEMEI «COOPYXKEHHEe—OCHOBAaHHE)
CIIeMyeT NPOM3BOIMTH UL COOPYKEHHM BCEX KJIACCOB IO IPENENBHBIM COCTOSHHSM II€PBOH
TPYIIIEL; PACYETEl YCTOMYHBOCTH CKIIOHOB (MacCHBOB) CIENYET IPOM3BOJUTE B 3aBHCHMOCTH OT
HOCIEACTBHI MX paspylleHHS [0 IpPEeAeTbHEIM COCTOSHHSAM IEPBOM MM BTOPOM TIpYyNIBl B
COOTBETCTBHH ¢ 4.5.1 u 4.5.2.

7.2 Ilpu pacuyere YCTOHYHMBOCTH (Hecylmled CIIOCOOHOCTH) CHCTEMEI «COODYIKEHHE—
OCHOBaHHE» H CKJIOHOB yciopue (1) mpuHUMaeT BHUJ

vfc-FsL—-R, (5)
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rae F'u R — pacyeTHBIe 3HAUEHHsS] COOTBETCTBEHHO OOOOIIEHHBIX CIBHTAMOMIMX CHI H CHII
[PENENBHOTO CONPOTHBIECHHS MIIA MOMEHTOB CHJI, CTPeMSIIHMXCS CIBHHYTH (NOBEPHYTH) H
yIOep)KaTh CHCTEMY «COOPY)KEHHE—OCHOBaHHE» MM CKIOH. IIpH MX ompeneneHHH HCIONB3YIOT
K03()QHIHEHTEl HANEKHOCTH 10 HArpyskam Y, H IO IPYHTY Y., ONpPENEIIEMBIE MO 73 n

pazzeny J.
Kosthduuuents: v, y,, TPHHAMAIOT B COOTBETCTBHH ¢ 4.5, Koa(dumenT ycnoBuil paGoTsl

Y. — 1o Tabnume 3.

Tabnumas
T . . Koaddunuent ycnopmii
HIIEI COOPYXKEHHH H OCHOBaHHH paGOTEL ¥,
I'paBUTAIMOHHEIE:
OeronHsle, Kene300E€TOHHBIE, METAIMYECKHE M IpYyrHe
COOPY’XEHHSI Ha HECKAIBHBIX H MOJTyCKATBHEIX OCHOBAHHSIX 1,0

To e, Ha CKaJbHBIX OCHOBaHHUSAX (KPOME PACHOPHBIX COOPYKEHHI)
UL paCUETHEIX OBEPXHOCTEH CIBUTA:

IPHYPOYEHHBIX K TPEIMUHAM 1,0

HE NPHYPOYEHHBIX K TPeIIHHAM 0,95
Pacniopasie coopy>xeHus:

apOYHBIE IIIOTHHEI 0,75

IpYTHE PacIlOPHBIE COOPYKEHMs Ha CKAJIbHBIX OCHOBaHHAX 1,0 - ET,

E — pacmiop;
T — cnpuraromasi Harpyska

EcTecTBEHHBIE OTKOCHI H CKJIIOHEI 1,0

IpuMedanue — IIpH pacmoNOKEHHH COOPYIKEHHIT B CEBEPHON CTPOHTENIBHO-KIMMATHIECKOi 30He (CCK3) u
NPOXOKACHHH PacYeTHBIX MOBEPXHOCTEH CIBMIa B 30HE NPOMOPAXKHBAHWA-OTTAMBAHWA IPHBEACHHbIC 3HAUCHHA
kosddunuenTa cnemyer yMHOXKaTh Ha 0,95.

7.3 Tlpu ompefeNneHWH pacUeTHBIX Harpy3oK Ko3(QHIHEHTH HAIEXKHOCTH IO Harpy3kam
Y ; cenyeT npuaEMath coracHo CII 58.13330.

IIppMeyaHus

1 B ciydasx, KOrga B pacyerax MCIIONL3yeTcA HE DaBHOJEHCTBYIOMAd HAarpy3ok (cmn), a ee MPOEKLHH,
K03((HUIMEHTEl HANEKHOCTH MO HArpyske JIOJDKHEI BBOIHMTHCH K PABHOAEHCTBYIOIEH HIH NPHHMMATHCH
OIHHAKOBLIMH (IIOBHIMAIIHME WIH IIOHHKAXOMIAMHE) KO BCEM IPOEKLHSIM.

2 Bce Harpyskd OT rpyHTa (BepTHKalbHOE NaBJieHHE OT Beca IpyHTa, GOKOBOE HaBlIeHHe IPyHTa) ClIeXyeT
ONE/eIATE M0 PACIETHBIM 3HAYCHUAM XapaKTEPHCTHK CPYHTA tggi i, CLi, Y1, NPHHEMAs MPH 3TOM KO3(QQHITHEHTE!
HAJIEKHOCTH TO HArpy3kaM paBHBEIMH eIWHHIE. IIpH 3TOM pacueTHbIe 3HAUCHHA XapaKTepMCTHK TIpYHTd
IPHHEMAROTCA GOJIBIIE HITH MEHBIIIE X HOPMaTHBHBIX 3HAYEHHH B 3aBHCHMOCTH OT TOT0, KAKHE H3 HHX [PHBOJAT K
HEBBITOHBIM YCIIOBHAM 3aTpYKeHHA CHCTEMBI «COOPYXKEHHE—OCHOBAHHEY.

3 CoueraHHMs HAIDYy30K M BO3JCHCTBHMM NONKHEI YCTaHABIMBAThCA B COOTBETCTBHMH ¢ IPAaKTHYECKOH
BO3MOKHOCTBIO OJHOBPEMEHHOTO HX IeiCTBHA Ha coopyxeHue. IIpu 3ToM mobas KpaTKOBpeMeHHas Harpy3ka He
BBOJMTCA B COUETAHME, ECITH OHA YBEIHIUBAET YCTOHYHBOCTE COOPYKEHUA.

4 Ecnu 1py OnpeleieHHH PacyeTHbIX 3Ha4eHHil Harpy30K HeNb3s YCTAHOBHTH, KAKOE 3HA4YeHHE Y , (Go.nbmee

HIH MEHBIIEE) NPHBOIUT K HauboJee HEBBITOTHOMY CIy4alo 3arpy:KeHHs COOPYHEeHHdA, TO CIeTyeT BBITIOJNHATH
COIOCTABHTENLHEIE PACYETHI PH 000HMX 3HAYeHUAX KO3 (HIHEHTOR HANEKHOCTH O Harpy3Ke.

7.4 PacueTsl YCTOWYHMBOCTH CHCTEMBI «COODYKEHHE—OCHOBAHHME» H CKIOHOB CIEHyeT
IPOHM3BOHTE METOIAMH, YIUTHIBAIOIIMMHY BCE YCIOBHS PABHOBECHS B IPEEIBHOM COCTOSHHH.

Jlomyckaercss NpUMEHATh W IPYTHE METOABl pacdeTd, Pe3ybTaThl KOTOPBHIX IPOBEPEHEL
OIBITOM IIPOEKTHPOBAHHS, CTPOHTEIGCTBA M SKCILTyaTallHH COOPYIKEHUH.

* B HABOP
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B pacuerax yCTOWYHBOCTH CleAyeT pacCMaTpHBaThb BCE (QH3HYECKM H KHHEMAaTHYECKH
BO3MOJKHBIE CXEMBI MMOTEPH YCTOHYHMBOCTH COOPYKEHHH, CHCTEM «COOPYXXKEHHE—OCHOBaHHEY,
CKJIOHOB (MacCHBOB).

7.5 PacueTsl clefyeT BBINOJHSATH I YCIOBHH IUIOCKOH HMIHM IPOCTPAHCTBEHHOH 3a/adH.
VCnoBHS IPOCTPAaHCTBEHHOM 3aja4d NPHHEMAIOT, ecld [ <3b wmu [ <3h (Ayd IIIyHTOBBIX
COOpY)XEHHHl ¥ CKJIOHOB) HIH €CIIH IIOIEPEYHOE CEYEHHE COOpPYXKeHHd, Harpy3KH,
re0JIOTHYECKHE YCIOBUS MeHsroTes 1o anmne [ <3b(<3h), rne [ m b — COOTBETCTBEHHO JUIHHA
W IIAPHHA COOPYXEHHS, /i — BBICOTA COOPYXKEHHS C yUeTOM 3arayOJeHHs COOpYXKEHHH MM
IIITyHTa B TPYHT OCHOBAHHSL.

JIns cuCTEM «COOPY)KEHHE—OCHOBAaHHE» H CKIOHOB, pabOTalomMX B IIPOCTPaHCTBEHHBIX
YCIIOBHSX, HCIIOJIL3YeTCs pelneHre 00BEMHOM 3a]aull MIIH PENIeHHE IUIOCKOH 3ala9M C y4eTOM
CHI TPEHHS M CHEIJIeHHS N0 OOKOBEIM IIOBEPXHOCTSM CIBHIaeMOro MacCHBa IDYHTa H
coopykenus. IIpE 3TOM Uis COOpYXXeHHH ¢ (HKCHPOBaHHBIMH GOKOBBIMH IIOBEPXHOCTAMH,
mapa/ieNbHBIMEA HAlpaBI€HHWIO CABHIA, JaBIeHHE Ha OOKOBBIE IIOBEPXHOCTH NPHHHMACTCH
PaBHBIM JaBIEHHIO IOKOSL.

Pacuer ycTOHYHBOCTH COOpYKeHHH Ha HECKAJIBHBIX 0CHOBAHHAX

7.6 B pacuerax yCTOMYHBOCTH IpDaBHTAIlHOHHBEIX COOPYKEHHH Ha HECKANbHBIX OCHOBaHHAX
CIIENyeT pPacCMATpPHUBATHG BO3MOXHOCTL IIOTEDH YCTOMYHMBOCTH IO CXEeMaM INIOCKOTO,
CMEIIAaHHOr0 H TAyOHHHOrO CIBUroB. BEIOOp CXeMbl 3aBHCHT OT BHJAA COODYIKCHHS,
KIaCCH(HKAIMOHHON XapaKTEPHCTHKH OCHOBAHHS, CXEMBbI 3arpy)KEHHS M JAPYTHX (axTopos.
ClleyeT YHTHIBATE, YTO MEPETHCIIEHHEIE CXEMBI CIBUTa MOTYT GBITH KaK MPH IOCTyIATeILHO!
(hopMe cIBHTra, TAK U [IPH CIBHIE C IIOBOPOTOM B ILI4HE.

Jlist coopy KEeHHi, OCHOBAHUE KOTOPBEIX — ECTECTBEHHEIE MM HCKYCCTBEHHEBIE OTKOCHI HIIH
uX rpebHH, HEOOXOIMMO TAaK)Ke PacCMaTpHBATh CXeMy OOMmEro oOpyIIeHHs OTKOCa BMECTE C
PAaCIIOIOKEHHEIM Ha HEM COOPYKEHHEM.

Jins coopyxenuit 1 Kmacca, KpoMe INEPEUHCICHHEIX DPAaCyYeTOB YCTOHYMBOCTH, CIIETYET
IPOHM3BOJMTL OLEHKY CTEIIEHM HX YCTOHYMBOCTH Ha OCHOBE aHajlM3a PE3yJbTaTOB PacyeToB
HaIpsUKEHHO-Te(OPMHEPOBAHHOTO COCTOSHHS CHCTEMEI «COOPYKEHHE—OCHOBAHHEY.

7.7 PacueTsl yCTOWYHBOCTH COOPYXKEHHMH IO CXeMe ILUIOCKOTO CIBHTa CIENYET MPOU3BOJMTE
JULSL BCEX COOPYIKEHHH, HECYIUX BEPTHKATBHEIE H TOPH30HTaIbHbIE HAIPY3KH.

JI7s1 COOpYIKEHHH PacyeTHl YCTOHIHBOCTH CNIEAYeT IPOM3BOJUTE TOJBKO IO CXEME INIOCKOTO
CHIBUTa B CIENYIOMHUX CIIydasx:

1) OCHOBaHHS COODYXEHHiH CJIOXCHBI INECYaHBIMH, KPYNHOOOJIOMOYHBIMH, TBEPABIMH
(I, <0) u nomyrsepaevu (0 </, <0,25) neUIeBaTO-TIHHACTEIMA TPYHTAMH [IPH BBIIOTHCHHH

YCIOBHH:
a) VI CIydas paBHOMEDHOM HArpy3Kd M JKCLEHTPHCHTETa B CTOPOHY BEpXOBOH TIpaHH
COOPYKECHHS:

On < N,; (6)

N =
by,

o

6) mpH SKCIEHTPHCHTETE €, PaBHOIEHCTBYIOMEH BCEX CHII, IPUIOKEHHBIX K COOPYHKEHHIO B

CTOpPOHY HHM30BOH I'DaHH COOPYKEHHS:

N =Sn <, )

2) OCHOBAaHHS COOpYXeHHE  cnoxeHsl TyromracTHumbiME  (0,25<7, <05) #u
MsrkomacTaaHbME (0,5 <, £0,75) rIHHEACTEIME TPYHTaMH IIPH BBIIOJHEHHH YCIOBHS (6)
wiH (7) ¥ CIeqyIOIHX JONOTHHATENbHIX YCIOBHIH:

DA D2
B i zﬁak;;j_’
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CI (cu,I )
®

tgy, = tgo, + ——(—) =0,45; (8)
Gm O-m
CE = M& >4; 9)
ay,hy

rae N, — 49uciio MOAENMPOBaHHUS;

G, ,C, — CpelHEE HOPMATBHOE HANPSOKEHME COOTBETCTBEHHO IIPH IIHpHHE b H b ;

m?

b — pasMep CTOPOHBI (IIMPHHA) IPAMOYTOJBHOH ITOJOIIBEI COOPY)XEHHS, NApalIeNbHOH
cIBUraomel cue (6e3 yueta JIHHEI aHKepHOTO ToHypa); b = b —2e 5}

€,— OKCIEHTPHCHTET B CTOPOHY HH30BOH IDaHH COOPYKCHHS HOPMANbHOM CHIIBI P B
IUTOCKOCTH IMOJIOIIBE], PAaBHEIM PAacCTOSHHIO OT TOYKH [IEPeCedeHHs C IOoAOmBOH (QyHAaMeHTa

PaBHOJEHCTBYIOMIEH BCEX CHII IO OCH COOPYXKEHHS;
Y,— VOEIbHBIA BEC IPyHTA OCHOBAHHS, NPHHEMAEMBIH HH)XE YPOBHS BOZBI C YYETOM €€

B3BEIIMBAIOIIEr0 AeHCTRUS;

N, — 6e3pasMepHOE YMCIIO, IPHHEMaeMoe IV IUIOTHBIX MeckoB N, =1; i OCTalbHBIX
IpyHTOB N, = 3;

I, — moxasareinb TEKy4eCTH;

tgy, — pacueTHOe 3Ha4eHHe Kod(dHIenTa cBHra;

tg(,,¢;,C,; — PacUETHbIC 3HAYEHHSI XAPAKTEPUCTHK IPOYHOCTH IPYHTa OCHOBAHMS C yHETOM
CTENEHH €ro KOHCONHJALMH II0J] HArpy3KoH OT COOpPYXEHHsA K pacyeTHOMY MOMEHTY H

BO3MOMKHOTO HX CHIDKGHHS B 30HE IIPOMOD@XHBAaHMI-OTTauBaHusA (IPH CTPOUTENLCTBE B
ceBepHOH cTpouTensHO-KmMaradeckoii 30He (CCK3));

0

¢, — K03(hGhHUIKUEHT CTENEHH KOHCOUIAIME IPYHTa,;

k — ko3 duiuenT QUIBTpalHH IPYHTa;

¢ — K03 hHIIMEHT MOPUCTOCTH TPYHTA B ECTECTBEHHOM COCTOSHHH;

t, — BpeMs BO3BEICHHUSA COOPYKEHHS;

a — ko3 (HUIEEHT YIUIOTHEHHS; TIPHA €r0 ONpPENENICHHH YYHTHIBASTCs HM3MEHEHHE ¢ H G BO
BCEM JHanaz0OHe H3MEHEHUs Harpy30K Ha OCHOBAHHE;

Y, — YIEIBHBIH BEC BOJEI;

h, — pacdeTHas TONIIMHA KOHCOJHAUPYEMOIO CIOs, NPHHMMaeMas IJIA COOPYXEHH: C
IIMPHHOM MMOJOIIBEI b, HA YaCTH KOTOPOH b4 pacIonoeH JIpeHax, paBHOH:

a) IUIst OJHOCJIOHHOTO OCHOBaHHUS:

TIpH HAJIMGUE BOAOYTIOPA, 3aJlerarommero Ha riaybune /n (M < He); (He — cM. 1 1.6.2)

hy =h, +b_2bd; (10)

TIpH 3a/eTaHH} B OCHOBAHHH JPEHMPYIOIIEro cllos Ha riryoune A (h < H,)

h, b-=b
hy == +—%; 11
0 =5t (11)

6) A IBYXCIOKHOIO OCHOBAHHS C TOJIIHHAMHE CIIOEB /11 | /2!
IpH HATWYUH BOAOYNOpa U IpH k, =k, (I +h, < H )
b-b,

5

i B HABCF

hy =h +h, +




CII 23.13330.2018 3 6/

TIpY HAJIM9IHH JPEHUPYIOINETO cliod Ha Imybune /i, + 7, (b +h, < H )

_h+hy b-b,
2 2

hy (13)

IIpuMedgaHus

1 3a BepXOBYIO IpaHb COOpY:KEHHA CleIyeT NMPHHHMATh IPaHb, CO CTOPOHBI KOTOPOH NEHCTBYET CIBMIaromias
Harpyska; 3a HH30BYIO TPaHb COOpYKeHHS — IPaHb, B HAIIPABIeHAM KOTOPOH NPOBEPIETCA BO3MOKHOCTE CABHIa.

2 Hacrosmuii MyHKT HE pacHpOCTpaHAeTcs Ha CIydad, KorAa 0COOEHHOCTH KOHCTPYKLIHH WIH COOPYKESHHS H
Fe0JIOTHYECKOTO CTPOEHHS OCHOBAHMS, a TAKXKe Paclpe/ieNieHHe Harpy30K NPeI0NpeIeNaioT [Ty OHHHBIMN CBHT.

7.8 Ilpu pacueTe YCTOHYHMBOCTH COOPYXEHHS IO CXEME IUIOCKOIO CJBHTa 332 PacyEeTHYIO
IIOBEPXHOCTH CIBHIA CJIETYET IPUHAMATE:

IIPY IUIOCKOM ITOZOIIBE COOPY)KEHMs — INIOCKOCTH OIHPaHMsA COOPY)KEHHS HA OCHOBaHHE C
00si3aTeIbHOM  TPOBEPKOM  YCTOMYMBOCTH IO TOPH30HTAIBHOM IOBEPXHOCTH CIBHIA,
HPOXOAAIIEH Uepe3 BEepXOBOM Kpail HOZOIIBEI (BBIOOP MIOCKOH TOPH3OHTAbHOM IIOJOINBEI
coopyxeHus TpedyeT crenuarbHoro 000CHOBAHNS);

TIPH HAJTMYHMH B [IOJOIIBE COOPYIKEHHUsI BEPXOBOTO M HH30BOIO 3yOBEB:

HpH rIyOHHEe 3aJ0XKeHHsT BEpXOBOro 3y0a, paBHOM MiH OONbIIEH HA30BOTO, — IJIOCKOCTS,
OPOXOIAIIyI0 dYepe3 MOJOImBY 3yObeB, a TakXKe TOPH30HTANBHYI IIIOCKOCTS,
IPOXOISIIYIO IO MOJOLIBE BEPXOBOTO 3y6a;

TpH TTyOHHE 3al0MEHHs HH30BOro 3y6a Gojiee IyOMHBI 3aJl0XEHHS BEPXOBOTO 3yba —
FOPH30HTATBHYIO ILIOCKOCTB, IIPOXOSIIYIO 10 MOJOIIBE BEPXOBOro 3yda (IpH 3TOM BCE
CHJIBI ClIELyeT OTHOCHTh K yKa3aHHOM IUIOCKOCTH, 332 MCKIIOYEHHEM JaBICHHs BOABI H
TIaCCHBHOTO IaBJE€HHWsl TPyHTa CO CTOPOHBEI HM30BOH TpaHH COOPYXEHHS, KOTOPBIE
HAJUIEXHUT OTHOCHTE K IUTOCKOCTH, IIPOXOSAIIEH IO TOJJ0IIBE HA30BOTO 3y0a);

[IPH HAJMYHH B OCHOBAHHH COOPY)KEHMS KaMEHHOH IOCTENH — IUIOCKOCTH, NPOXOJANIHE II0
KOHTAKTy COOPYMEHHS C IOCTENBIO M IIOCTENM C IPYHTOM; IIPH HAIHYMH Yy KAMEHHOM IOCTENH
3aryOnensss B IPYHT CIIEAyeT pacCMaTpHBaTh TAKOKe HAKIIOHHBEIE IUIOCKOCTH HIIH JIOMaHBIE
IIOBEPXHOCTH, IPOXOJAINHE YEPES IIOCTEID;

IIpH HaJIHYHH B OCHOBAHHMH 30H, CJIOEB MM IIPOCIOEK CIabbIX IPYHTOB, B TOM YHCIE B 30HaX
IIPOMOpaXKHBAHHA-OTTAWBAHMS, CIEAyeT MOMOIHHTENBHO OIEHHBaTh CTENEHb YCTOHIMBOCTH
COOpYKEHHS MPEMEHHTEIBHO K PACYETHEIM ILIOCKOCTAM, IIPOXOISIIHM B 3THX 30HAX MIIH CIIOfAX.

7.9 Tpu pacueTe yCTORUMBOCTH COOPYIKEHHHM II0 CXeMe IUTOCKoro capura (6e3 noBopoTa) npH
FOPH30HTANEHOM ILNOCKOCTH CIIBUTA 3HAYeHHs R = R, ¥ [ B yCIIOBHSX (5) cnenyer onpenenarTh

o Gopmynam:
Rp.' = Ptg(pl +chEp,rw +ACI (cu,l)+‘Rg ; (14)

F=T1,+E, . -1.; (15)

w Jhw

rae R ol pacyeTHOE 3Ha4YEHHE MPEIEIBEHOI0 COIIPOTHBICHHSA IIPH IIJIOCKOM CIBHIE,

P - cyMMa BepTHKambHBIX COCTABIIOINMX  PACUeTHBIX  HArpy3oK  (BKIIOYas
NPOTHBOJABIEHHE);
tg®,.¢;,C,; — XapaKTePHCTHKH IPOYHOCTH IPyHTA [0 PacdeTHOM IOBEPXHOCTH CHBHIE,

OpHYEM C;,C

.1 YYHTBIBAIOTCS TONBKO Ha TOH YacTH IUIOINAAH OCHOBaHHA, Ha KOTOPOH
OTCYTCTBYIOT PacTATMBAIOIINE HAPIKEHHS,

Y. — xo3bduIHEHT ycIoBHH pabOTEl, YIHTHIBAIOIMH 3aBHCHMOCTh PEaKTHBHOIO JABJICHH
I'PYHT2 C HH30BOM CTOPOHBI COOPYKEHHS OT IOPH30HTAIBHOTO CMEIIEHHS COODYXEHHS IpH
[OTEpE MM YCTOWYMBOCTH, IpHHEMAaeMBIH 10 pe3yibTaTaM OKCIIEPHMEHTAIbHBIX HIH

TEOPETHUECKHX HCCIIEIOBAHMM; IIPH UX OTCYTCTBHH 3Ha4eHHe Y, MPHHEMAETCs paBHBEM 0,7,

(3 LA /A 9
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paw? a hw
MMAaCCUBHOIO HABJEHUA IPYHTA C HU30BOM CTOPOHEI COOPYKEHHS H aKTHBHOI'O JaBIECHUS IPYHTA C
BEPXOBOH CTOPOHEI,
A — mnomank MpOeKIHW Ha IIOBEPXHOCTH CIBHra IIONOINBEI COOPYXCHHA, B Ipelenax
KOTOPOH Y4HTBIBACTCA CLEILIEHHE;

R, — ropu3oHTaIBHAS COCTABISIOLIAS CHIIBI CONPOTHRICHUH CBal, aHKEPOB M T.1L.;

F - pacquHoe 3HA4YeHHE CABUTAIOIMEH CUIIEL,
T, — CYMMBI TOPH30HTAIBHBIX COCTABISIONIMX PACYCTHHIX 3HAUECHHM AKTHBHBIX CHIL,

w2 rw

— COOTBETCTBEHHO pPaCYETHBIC 3HAYCHHUA IOPH30HTAIBHBIX COCTAaBILIOIIHUX CHIIBI

J.IGHCTBYIOH.IHX COOTBETCTBEHHO CO CTOPOHBI BerOBOﬁ H HH30BOH rpaHei‘i COOpPYKEHHA, 3a
HCKIIIOYEHHEM aKTHBHOI'O OABJICHHUA I'PYHTA.

[Mpumeuanue — JiAd BEPTHKAIBHO- M HAKIOHHO-CIIOMCTBIX OCHOBAHHMH tgQr M ¢ ClleLyeT OMpENeniTh IO
npunokenmio M Kak cpefHeBR3BEIIEHHBIE 3HAYEHHMA XapaKTEPHCTHK TPYHTOB BCeX CIOCB C  yYETOM
nepepacTpeneieHHa HOPMalbHEIX KOHTAKTHBIX HAaNpAKeHWH MEXIY CHOAMH MNPOMOPLHHOHANBHO HX MOIYJAM

nethopMariu.
7.10 Ecnu pacueTHasi cIBHTAaOmasi CHila [ NPHIIOKEHA C SKCHCHTPHCUTETOM B ILIOCKOCTH
nozomseie, = 0,054//b , pacder YCTOWYHBOCTH COOPYXKEHHH CIIeNyeT MPOM3BOLUTE IO CXeMe

IJIOCKOI'O CIBHIa C MOBOPOTOM B IUTaHe (/¥ b — pa3Mepsl CTOPOH NPAMOYTOJBHOH MOJOIIBEI
COOPYKEHHS).
DKCIEHTPUCHTET € U CHILY IIPEAEIBHOIO CONPOTHBICHHS IIPH [IOCKOM CIBHTE C IIOBOPOTOM

B mmame R, =o,R, CIefyeT OIpeeNiTs OTHOCHTEILHO IEHTPA TWDKECTH SIIOPEI

paclnpeeneHHEIX II0 IOJOLIBE COOPYXEHHS NIPENCIIBHBIX KacaTCIIbHBIX Haﬂpﬂ.}KeHHﬁ Tlim =

otger + ci.

7.11 PacueT YCTOMYMBOCTH COOpY)XXEHHH IO cxXeMe INyOMHHOrO CjBHra CIEXyeT
IIPOH3BOJHUTE:

IUIsL BCeX THIIOB COOPY:KEHHH, HECYIIMX TOJBKO BEPTHKAIBHYIO HAPY3KY;

nIpd HecOOMIONEHMH YCIOBHH, NpPHBENEHHBIX B 7.7 — IUId COOPYXEHHH, HECYIIHX

BEPTHKAIBHYIO M TOPU30HTAIEHYIO HAarpy3KH, PAacION0KEHHEIX HAa HEOHOPOAHEIX OCHOBAHHSAX.

7.12 Pacuersl YCTOMYHBOCTH COODYXXEHHH II0 CXEME CMEIIAHHOrO CIBHIa CHEIyeT
[OPOHM3BOAMUTE JUIS COOPY)KeHHH, HECYIIHX BEPTHKAIbHYIO H TOPH3OHTANBHYI0 HArpy3KH H
PpacmoNoKeHHBIX Ha OJHOPOIHEIX OCHOBAHMUSIX, €CIIM HEe COOMIONAIOTCS yCIIOBHS, IPHBEICHHBIC B
it

7.13 Pacdersl YCTOHYHMBOCTH COODY)KEHHMH Ha OJHOPOIHBIX OCHOBaHHMAX II0 CXEME
r7IyOMHHOTO M CMEMAHHOTO CIBHIa JOIYCKAETCs MPOH3BOJUTE METOJAMH TEOPHH MPEIEIBHOTO
PaBHOBECHS, 2 Ha HEOJHOPOHBIX OCHOBAHHSX — METOJaMH, ONEPUPYIOMIAMHE PacuICHeHHOR Ha
3]IEMEHTEl IPH3MOM OOpYINEHHS, CHBHraeéMOM IO JIOMaHbM HIIH KpPYTTIOLHIHHIPHYECKAM
IIOBEPXHOCTSIM CZBHIa.

7.14 YcTOMYHBOCTE coOpyXkeHMHM | Kiacca HaaIexuT OICHHUBATb TaKKe C IIOMOIIBIO
YHCIEHHOTO MOJENHPOBAaHMS pa3pyIleHHs OCHOBaHHs. HampsbkeHHO-Ae(OpMHpPOBaHHOE
COCTOSIHHE CHCTEMEl «COOpPY>KEHHEe—OCHOBaHME» IPH TakOM MOJEIHPOBAHHM CIEMYET
OIIPENENATh II0 HEIMHEHHBEIM MOZENSM TIpyHTa, MAIOIMHM CTaTHYECKH JOIYCTHMBIE IIOJL
HaOpDKEHHH. 3HAYEHHs I1apaMeTpOB HEIHWHEHHBIX MOJENCH TIpPyHTa Ha3HA9aloTCA [0
HOpPMaTHBHEIM 3HAYeHHWsAM JehOpPMAalHOHHBIX M pPacYeTHBIM 3HAYCHHSAM MNPOYHOCTHBIX
XapaKkTepUCTHK TPYHTOB OCHOBaHHS.

JInsi 9HCIEHHOTO MOJeNMpoBaHMs paspymeHus npH pacdere HJIC  cucTemsl
IPONOPUHOHANBHO  YBEIHYMBAIOT  JCHCTBYIOIIHE HA  COODYXEHHE  Harpy3kd  HIH

TIPONOPIMOHATBEHO yMEHBIIAIOT 3HAYEHAS IapaMeTPOB BHYTPEHHETO TPEHHUsI TPYHTOB 180, H ;.

O HacTyIUIEHHM paspylleHus IpH TaKuX pacyeTax CIeAyeT CYIMTh [0 MOMEHTY pe3Koro pocra
pacUYETHBIX CMELIEHHH, TOCTHKEHHUIO KPUTHYECKUX NedopMaryii Wi OTCYTCTBHIO CXOTHMOCTH
HTEpPAIlHOHHOTO IIpOIecca pelleHHs HemuHeHHoH 3amaud. JIOCTHTHYTBIH K MOMEHTY

30
B HABOP




CII 23.13330.201855‘

paspymenus Ko3QOHUHUEHT Meperpy3kd WiH Kod3(pQUIHEHT CHIDKEHHS IPOYHOCTH Ha CHIBHT
IIPHHUMAETCA B KagecTBe KO3 HIMERTa YCTOHYMBOCTH.
7.15 Ilpu pacuere YCTOHYHMBOCTH COOPYXKEHHMHM Ha OCHOBaHHSX, CJIOXESHHBIX IIBLIEBATO-

[JIHHHCTHIMH TpyHTaMH ¢ Kodhduimentom BomoHacemmeHHs S, > 0,85 u kosddumuenTom
0
CTENeHH KOHCOMMAAIMH c, <4, CIEIyeT yYMTHIBATH HECTAOMIH3MPOBAHHOE COCTOSHHE IPYHTA

OCHOBAHMS OJHMM U3 IIPHBEJSHHBIX HHKE CIIOCOOOB:
- TpHHAMAas XapaKTEPHCTHKH MPOYHOCTH tgQ, H I, COOTBETCTBYIOMIHMHM CTEIICHH

KOHCOJTHJIAIIAH TPYHTA OCHOBaHHS K PaCYETHOMY MOMEHTY (T.€. HOJHBIM HANpPDKEHHAM) HIHA
c,., W HE YYHTHIBAA IpPH 3TOM B pacyeTax HamudHe H3OBITOYHOIO IMOPOBOTO JaBICHHA,

ul?
00YCIIOBIEHHOTO KOHCOMIAIIUEH TPYHTA;

- VYHTEIBAag II0 IIOBEPXHOCTH CHOBHra MAEHCTBHE H30BITOYHOrO IIOPOBOTO JIaBICHHI,
BO3HHKAIOIIEr0 IPH KOHCONMIAIMA TpyHTa (OHpENEIieMOe OJKCIEPUMEHTANIBHBEIM —HIH
pacyeTHsIM IyTeM), M TNpUHHMAsd 3HAYEHHsS XapaKTepHCTHK IIPOYHOCTH tgQ; H ¢,

COOTBETCTBYIOMHMMH IIONHOCTBIO KOHCOJHAUPOBAHHOMY COCTOSIHHIO IpyHTa (T.€. 3} eKTUBHEM
HaNPSKEHUSIM).

7.16 Ilpu pacyerax YCTOHYHBOCTH COODYXKEHHH Ha BOJOHACBHIIICHHEX HECKAIBHBIX
OCHOBaHHX, BOCIPHHHMAIOIIHX KPOME CTAaTHYECKHX TaKKe JHHAMHYICCKHE Harpy3KH, CIEIYET
YIHTHIBATE MX BIMSHAE HA HECYINYIO CHOCOOHOCTH I'PYHTOB, O0YCIaBIMBAOLIEE CHIDKEHHE
(IIPOTHB OIMpEENeHHOTO B CTATHYECKHX YCIOBHAX) CONPOTHBIIEHNS HEPEHUPOBAaHHOMY CIBHTY
CBA3HBEIX TPYHTOB M BO3HHKHOBEHHE H30BITOUHOrO IIOPOBOTO NABICHMS B HECBASHBIX IPYHTAX.
M365ITOYHOE TI0POBOE NaBJICHHE IPH 3TOM ONPENENAIOT PACYECTHBIM IIYTEM MM II0 PE3yIbTaTaMm
OKCIIEPHMEHTAIBHEIX HCCIIE0BaHMH.

Pacuer ycTOHIHBOCTH COOPY KeHHH Ha CKaJbHBIX 0CHOBAHHAX

7.17 PacdeTsl YCTORYMBOCTH COOPYXKEHHMH Ha CKaJIbHBIX OCHOBAHMAX, CKaJIbHBIX OTKOCOE H
CKJIOHOB CJI€AyeT BEHIIONHATH 10 CXeMaM CABHIa I10 IUIOCKMM MM JIOMaHbM pacieTHbIM
TIOBEPXHOCTSM. IIpH 3TOM OMpEAE/AIOMMME SBIIOTCA Pe3yJbTaThl pacdera Io TOH CXewme,
KOTOpas IIOKa3LIBaeT HAHMEHBIIYIO HAEKHOCTE COOPYKEHHA (OTKOCA, CKIOHA).

Jlns GeTOHHBIX H JKeNe300€TOHHBIX MOANOPHBIX COOPYXKEHHH Ha CKalbHBIX OCHOBAHMIX
CIeIyeT TAK:KE PACCMATPHBATE CXEMY IIPEAENbHOTO ITOBOPOTA (ONPOKHBIBAHHAS).

IIpd TUIOCKO# pacyeTHOM NMOBEPXHOCTH CIABHIA CIEIyeT YYHTHIBATH IBE BO3MOMHEBIC CXCMEI
HapyIIeHHs YyCTOMIMBOCTH:

MOCTYNaTELHBIA CABH,

CIIBUT C IOBOPOTOM B IIIIGHE.

[lpu 7nOMaHO¥M pacyeTHOH IIOBEPXHOCTH CIBHIA CIENYeT Y9IHTHIBATE TPH BO3MOXKHEIC
pacdeTHEIE CXEMBI:

CIBHT BIOJIH pebep TOMaHON OBEPXHOCTH (IIPOJOIBHELH);

C/IBMT TIOTIEpek peGep JIOMaHOH MOBEPXHOCTH (MONEPeYHbI);

CIBHT IIOJ YTJIOM K pebpaM JTIOMaHOH IIOBEPXHOCTH C/IBHTA.

[Ipu BHIGOpe pacdyeTHOH CXeMbl CIENYeT HMCXOAWTh H3 CTaTHYECKH H KAHEMaTHICCKH
BO3MOKHEIX CXEM IIOTEPH YCTOHYHMBOCTH COOPYKEHHS H HApyIMEHHS ITPOYHOCTH OCHOBAHHA H
YYHTHIBATE, 9TO ONACHEIMH MOTYT OBITh Kak IIOBEPXHOCTH, NPHBHA32HHBIC K pasiHIHBIM
KOHTypaMm ociabieHus (K KOHTAKTy COOpPYKEHHsS C OCHOBAHHEM, K CHCTEMaM TPCIIHH HIH
eNMHAYHBIM TpELIFHAM, pa3NoMaM, 30HaM [OpoGNeHHs B CKalbHOM MacCHBE), Tak H
HOBEPXHOCTH, MPOXOAAIIHE BHYTPH TPEIIMHOBATOrO CKAIbHOTO MAaCCHBA B HANABIICHMIX, HE
COBMNAJAONINX C TPEIIHHAMH.

B 3aBHCHMOCTH OT KOHKDETHEIX YCIIOBHH CleQyeT pacCMarpHBaTh BO3MOXHOCTb IIOTEPH
YCTOMUMBOCTH COOpYIKEHHMS W C JaCTHIO OCHOBAHUS, WK (€3 Hero.

7.18 Ilpu pacdeTe YCTOMYMBOCTH NOTEHIHANEHO ONAaCHBIMH MOIYT OBITH IOBEPXHOCTH

COBHTIa, IIPDOXOIANIHE:

FB HASOR!
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10 061aCTH KOHTaKTa COOPYKEHHS C OCHOBAHHEM,

BHYTPH OCHOBaHHS;

YaCTHYHO II0 06J1aCTH KOHTAaKTa ¥ YaCTHYHO BHYTPH OCHOBaHHS.

IIpu 3TOM cCllemZyeT Y4YHTBHIBAaTh, YTO IepBas M3 yKa3aHHBIX BHOB IOBEPXHOCTEH CIBHIa
HauboNee BepOATHA IUIS COOPYXEHHH HA OCHOBAHHAX NPEHMYINECTBEHHO C [OPH30HTAIBHOH
(umm OMM3KOM K TOPH30HTANBHOH) IMMOBEPXHOCTHIO KaK B IpefeNnax KOHTaKTa C COOPYKEHHEM,
TaK ¥ BHE ero ([UIs TpaBUTAIMOHHEIX B KOHTP(OPCHBIX IUIOTHH, IOAIOPHEIX CTEH H JAp.). Bropas
¥ TPETb DA3HOBHIHOCTH IIOBEpXHOCTedl cipura Hauboilee BEPOATHEI [ COOPYMKEHHI,
BO3BOJIMMBIX B Y3KHX YIIEIbSIX HJIH C 3ariyOJIeHHOH B OCHOBaHHE MOJAOLIBOM, B TOM YHCIIE UL
TPaBUTAIlHOHHBIX ¥ aPOYHBIX IUIOTHH, I IIOJIOPHBIX CTEH, HAa KPYTHIX CKJIOHAX H T.[l., a TAKXKe
[IPH CTYNEHYaTOM MOJOLIBE COOPYKEHHS.

7.19 BpiGop cXeMmbl HapylIeHHS YCTOMYMBOCTH COOPYXKEHHS MM OTKoca (CKIOHA) H
~ OIIpENENeHHE DPAcUEeTHBIX IIOBEPXHOCTEH CABHIa CIEAYET IPOH3BOIMTH, MCIONB3yd NaHHBIE
aHanmM3a HHXXEHEPHO-TEOJNOTHYECKHX CTPYKTYPHBIX MOZENeH, OTPaKAIOIHX OCHOBHEIE
3JIEMEHTEI TPEIIHHOBATOCTH CKANBHOTO MaccuBa (OpPHEHTHPOBKY, IPOTHKEHHOCTh, MOIITHOCTS,
IIEPOXOBATOCTE TPEIIMH, HX YaCTOTY M T.[.) ¥ HATHYHE OCNablIeHHBIX IPOCIOEB H 00acTe.

[Ipu omeHKE yCTOHYHBOCTH CKAJTBHBIX OTKOCOB HEOOXOJMMO Y4YHMTHIBATH, YTO XapaKTep HX
06pyIIEHYS B 3HAYMTENBHOM CTENEHH ONPEAENSIeTCs TE0NOTHYECKHM CTPOEHHEM (CTPYKTYPOH) 1
reoMeXaHHYeCKHMH XapaKTePHCTHKAMH CKaJIbHOI0 MacCHBa, Ha OCHOBaHHH aHalN3a KOTOPBIX H
IIPOM3BOAUTCS BEIOOD pacdeTHOM CXEMBI H METO/A pacyeTa.

JIns CKagbHEIX OTKOCOB IIOTEHIHAIGHO ONACHBI IIOBEPXHOCTH OCNA0NIeHHs CKaJbHOIO
MaccHBa (TpelMHBL, clabble POCIOH, TEKTOHHYECKHE 30HE] B T.IL.).

7.20 Ilpm omeHKe YCTOHYMBOCTH OIODHBIX OEPEroBEIX MAaCCHBOB TI'HAPOTEXHHYECKHX
COOpY)XeHMii (HampuMmep, apOYHBEIX IUIOTHH) MM JOOBIX IPYTHX CKaJbHBIX MacCHBOB IIPH
JIOMAHOM MOBEPXHOCTH CIBHTA, TI€ CMEMIEHHE MACCHBA MOXKET OBITH PaCCMOTPEHO COCTOSAIIMM
H3 TlepeMelieHMM B IBYX B3aMMHO IIEPECEKAIOUIMXCS HANpaBJeHHAX, HeoOXoaumo
paccMaTpMBaTh CIBHT MO YIJIOM K pefpam JIOoMaHOM MOBEpPXHOCTH (IIPOAOIBHO-IONEPEYHBI
CIIBHT).

MeTo OLEHKH YCTOHYHBOCTH OEperoBBIX YIODHBIX MAacCHBOB HOJDKCH OCHOBBIBATBCA HA
CIIEYIOIIHX HCXOMHBIX NONOKEHHAX

pacyYeTHEIE ONOPHEIE CKaJIbHEIE OJIOKH paccMaTpHBAOTCA KaK HEHM3MEHAEMOE TBEPIOE TEIIO;

B PACCMOTPEHHE BBOIATCS CHIIEI 6€3 ydeTa HX MOMEHTOB,

pa3NiOKEHHE [JIABHOIO BEKTOpA IPHUIOXKEHHEIX K OJOKY aKTHBHBIX CHJI Ha COCTABILIOIIHE
NPOM3BONHUTCS HA HANPABIEHHS HOpMalied K IIOCKOCTSM CIBHTA W HaNpaBlICHHE JIMHMH HX
IIepeceYeHus;

YCJIOBHE, ONpeNe/sionee KAHEMATHKY CMEINEHHsS MacCHBa, COCTOSINEro M3 BHPTYalbHEIX
IepeMeleHnil B JByX B3aHMHO IIEPECEKAIONIMXCs HANpPAaBIICHUIX, — HAIIPaBJICHHE TTIABHOTO
BEKTOpA NPHI0KEHHBIX CHII IOJ YIJIOM K pebpaM ITOMaHO# IOBEPXHOCTH CHBUIa (IPOOIBHO-
[IOTIEPEYHBIH CIIBUT);

yCIOBHE IS IMEpPeXoJa OT COBUra [0 IpaHAM JBYIPaHHOTO yIjia BIONb JHMHHH HX
mepecedeHus K CHBHIY IO ONHOM H3 IUIOCKOCTEH — DABEHCTBO HYJIO MM OTPHUATENBHOC
3HAYeHHE COCTABILAIONIEH TIIABHOTO BEKTOpA MPHIIONKEHHBIX CHJ, HOPMAIbHOH K IPYrod H3
IUIOCKOCTEeH CIBUTa;

HaJIeXKHOCTh GEPEroOBOro yIopa OUpeNeseTcs pe3ylnbTaToM pacuyeTa HauMeHee YCTOHIHBOrO
U3 BBIOEIEHHBIX OJI0KOB.

7.21 OueHKy YCTOHYHBOCTH COOPYKEHHMH Ha CKalbHBIX OCHOBAHHSX, CKAallbHBIX OTKOCOB H
CKJIOHOB PEKOMEHIYETCS TaKKe IIPOH3BOAMTH Ha OCHOBE AHAIM3a PE3yJbTAaTOB HYHCIEHHOIO
MOZIEITAPOBAHUS  HANPSDKEHHO-Ie()OPMHPOBAHHOIO  COCTOSHHS ~ CHCTEMBI  (COOPYXKEHHE—
ocHOBaHHMe». Jnd oneHkHu ycroiuuBocTH 1o HIIC cHCTEMEBI «COOPYXEHHE — OCHOBAHHE)» I
CKaJIbHBIX OCHOBaHHM DPEKOMEHIyeTCS METOJMKa YHCIEHHOTO MOIENHpPOBAaHHS paspyIICHHA,
aHAJIOTHYHAs U3JI0XKEeHHOH B 7.14.

A2 B HAROCP
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7.22 Ilpu pacyere yCTOHYHBOCTH COOPYXKEHHH M CKATBHBIX CKIIOHOB IIO CXEME CIBHTa BIOIb
pebep J1oMaHo#i TOBEPXHOCTH (IPOJOIBHEL COBHT) Haubolee 4acTo BCTpedaeTcs Ciydail CABHra
pacueTHoro OloKa IO JBYM ILTIOCKOCTSIM, 00pa3yrollpM IBYTpaHHBIH YTroj, B HAIIPaBICHUH
BIIOJIb €10 pebpa. JTa pacyeTHas cxeMa IpHMeHHMa Ul CKaJlbHOIO MacCHBA HMIH COODYKEHHS,
paccMaTpHBaEMOro Kak eIWHOe TBepioe Teno. CHIEL, BO3INEHCTBYIOINHME Ha pacdeTHBIH 6mok
IpH3MEI 00pPYIIeHHS B KaKO#H-IHO0 TOYKEe WM 30HE, IPHHAMAIOTCA KaK AeHCTBYIOIIHE Ha BECh
Oonox B unenoM. Ilpm omeHke mo 3TOH CXeME€ YCTOHUMBOCTH ONOPHBIX OEpEroBhIX MacCHBOB
THIPOTEXHUYECKHX COOpY)KEHWH (HampuMep, apOdYHBIE IUIOTHHBI) BO3MOJKHOE CMEIIEHHE
pacueTHoro OloKa ITomepeKk NpPHU3MaTHYeCKOH NOBEPXHOCTH ciBura (momepek pebep) He

YYHTBHIBAETCA.
7.23 Ilpu pacyere yCTOMYMBOCTH COOPY)KEHHM M CKATBHBIX OTKOCOB (CKIIOHOB) IO CXEME

IIOCTYIIATENBHOTO M MPOJOJIBHOIO CIABHTOB 3HAYEHMS IapaMeTpoB, BXOASIIUX B yciosHe (5) ,
HEeoOXOOUMO OIIpeeNiTs Mo GopMyIaM:

F=T; (16)
R= ﬁ%(ﬂtg(ﬁ,u,; +CI,II,:‘AJ )+ E, + Rs’ a7

roe F, R —cm. dopmyy (5);

T — aKkTHBHAs CABHraroIas Cuia (IpoeKIus paBHONEHCTBYIOIEH pacueTHOH Harpy3KH Ha
HalIpaBJIEHUE CIIBHTA);

P — paBHOJeHCTBYIOIAs HOPMATBHEIX HANpsDKEHHH (CHI), BOSHHKAIOIMX HA I-M y4JacTKe

IIOBEPXHOCTH CIABHUTa OT pacYeTHBIX Harpy3okK;

Rg — CHJIA CONPOTHBIIEHHS, OPHECHTHPOBaHHAS IIPOTUB HAIPaBJICHHS CABHIA, BO3SHHKAIOIIAA

OT aHKEPHBIX YCHIHH U T.1.;

n — YHCIO YYacTKOB IIOBEPXHOCTH CIBHUra, Ha3HA4aeMOE C YYETOM HEOQHOPOIHOCTH
OCHOBaHHMS 10 IPOYHOCTHBIM H Je(OpMarHOHHBIM CBOHCTBAM;

tgQ; ;> ¥ C;; — PACYETHBIC 3HAYEHHA XAPAKTEPHCTUK CKAIBHBIX IPYHTOB M /-T0 ydacTKa

PacYeTHOM IOBEPXHOCTH C/IBHIa, OIPE/eisieMbIe B COOTBETCTBHH ¢ TpeGOBaHHAMHE pa3iena S;
A, —nnomane i-ro y4acTka pac4eTHOH IOBEPXHOCTH C/IBHTa;

E, — pacueTHas CHIa CONpOTHBIEHHsS YIOPHOTO MaccuBa (0OpaTHOH 3aCHINKH),

ompeznensemas no 7.24.
7.24 PacueTHOE 3HAYEHHE CHIIBI CONMPOTHBIICHHS YIIOPHOTO MaccHBa MJIH OOpPAaTHEIX 3aCHINIOK

CIIeIyeT ONpeeNATh o (popMye
By =YEpas (18)

roe £ pd PacyYeTHOE 3HA4YCHHE CHIIEI ITACCHBHOT'O CONIPOTHBIICHHA.

Jlis yIIOPHOIO MacCHBa, COAEPIKAINero MOBEpXHOCTH ocnabIeHHs, M0 KOTOPEM 3TOT MACCHB
MOXET OHITH CIBMHYT, 3HaueHHe E,, CHemyeT ONpeeNsiTs Oe3 ydeTa XapaKTepHCTHK tgQ H ¢

[0 YIOPHOH rpanu 110 Gopmye

A
)+ CrpAcosQ g (19)

E_ =0 toloo+ R
oa =G, g( Py m

rae Q e BEC IPH3MBI BBIIIOPA,

A —Tnomans MOBEPXHOCTH CIIBHTA ITPU3MBI BBINIOPA;
0. — YroJl HakJOHa IOBEPXHOCTH caBura (TJIOCKOCTH OCNaONeHHs) IPH3MBI BHIIOpa K

I‘OPHSOHTY;
D LA N ’
{ i3 MADY 1-%’3
|
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¢y >Cry — PACYETHBIE 3HAYEHHMS XapaKTEPHCTHK IPYHTOB 110 MOBEPXHOCTH C/BHIa (BBIIODA);
Y., — koaddunmueHT ycnoBui paboThl, IpHHUMAaeMBIi B 3aBHCHMOCTH OT COOTHOLIEHHS

Momynel nedopManuu rpyHTa yIOpPHOro MaccHBa (06paTHOM 3ackmku) E, ¥ ocHoBaHus £

E .
npa —=>0,8 =0,7;
P E, Te
npu E, <0,1 yC' = E, :
I Ep,d'

E : . "
npu 0,8 > EI >0,1 vy, ompenensercs THHEHHOH HHTEPIOIAMEH;
s

E, — naBneHHe IOKO4, ONpenersieMoe 1o GopMyie

h: v
E =T 20)

IJIe Y — yOeNbHBIH BEC IPyHTA YIOPHOIO MaccHBa (00paTHOH 3aChIIKH);

v — ko3 dunmeHT nonepeyHoi nedopmanyy rpyaTa yImopHOTO MaccHBa,
h — BEBICOTa yIIOpa Ha KOHTAKTE C COOPYKEHHEM HITH OTKOCOM.

IIpumedanus

1 COITpOTPIB}’IBHHe YIIOPHOTO MacCHBa CJIEAYET YYHTBIBATE TOJIBKO B CIIy4Yac obecriedeHHsA IOTHOIO KOHTAKTa

COOPY)KEHHS HIIH OTKOCA C HHM.
2 Cuny Ep4 ciefyeT IpHHAMATS TOPH30HTAIBHOM HE3aBHCHMO OT HAKJIOHA YTIOPHOH rpaHu MaccHBa.

7.25 PacueThl YCTOWYHBOCTH COOPY)KEHHH H CKAaIBHBIX OTKOCOB (CKIOHOB) IO CXeMe
IOIEPEYHOTO C/IBUra NONMYCKAETCA IPOW3BOMHUTH, PACWIEHSS NpU3My oOpymeHusa (cOBHra) Ha
B3aMMOJIEHCTBYIOIIUE JJIEMEHTHI.

PacuneHenne mpu3MBl 0OpyIIeHMs (CIBHIa) Ha 3JIEMEHTHI IPOH3BOJAT B COOTBETCTBHHU C
XapaKTepoM ITOBEPXHOCTH CIBHTA, CTPYKTYPOH CKalbHOTO MAacCHBa IIPH3MBI H paclpelecHHeEM
IeHCTBYIOIIMX Ha Hee CHJI. B mpemenax KakIoro 3JeMEHTa IO IIOBEPXHOCTH CIBHTa
XapaKTEePHCTHKH ITPOYHOCTH CKaJbHOIO IPYHTA NIPHHUMAOT IIOCTOSHHBIMA.

Beibop HanpaBlIeHHI pacwICHEHHs IPH3MBI 0OPYIIEHHS Ha 3JIEMEHTHI M PacueTHOTO MeToza
CIEIyeT IPOM3BONUTE C YYETOM TEOJOTHYECKOr0 CTpOeHMS MaccuBa. llpy Hamwyuy
[IEpECEKAIOINAX MpHU3My OOpymeHHs (CIBHra) IIOBEPXHOCTEH OCnableHus, IO KOTOPEIM
BO3MOXXHO JOCTH)KEHHE IIpelNellbHOTO paBHOBECHS MPH3MBEI, IUIOCKOCTH pazfena MEexXIy
SJIEMEHTAMH CIIELYeT PAacIioaraTh 10 3THM MOBEPXHOCTSM OCIA0ICHH.

PacdeTr yCTORYMBOCTH COOPY/KEHHH H CKAJIBHBIX OTKOCOB (CKJIOHOB) IO CXE€ME MOIEPETHOro
CIOBHTa B YCIOBHAX IUIOCKOH 3a/ladd CleJyeT IPOH3BOIMTH B 3aBHCHMOCTH OT BELIODAHHOTO
HANpaBJIeHHs pacwieHeHHs IPH3MBI 00pylIeHHs (CABHIa) Ha B3aMMOJAEHCTBYIOIMHE JIIEMEHTHI
o ao00oMy pacyeTHOMY METOZY, YHAOBIETBOPSAIOIIEMY YCJIOBHSM DaBHOBECHS B IPEICIBHOM
COCTOSHMH KaK [UIS KaXIOT0 PacyeTHOro dJieMeHTa (TPYIIBI 3J1€MEHTOB) MPH3MEI, Tak H IUIA
Bced mnpu3aMel oOpymenus (cosura) B menoM. JlomycKaeTcs HCIOJb30Bark [JIA PacdeToB
YCTOMYHBOCTH METOJEI, HECOOTBETCBYIOINME B IOJMHOH Mepe BBIMEIPHBEACHHBIM YCIIOBHAM,
OJHAKO 3TH METOHBI JOJDKHEI OBITH ampoOHpoBaHBI NPAKTHKOM H MCIOIB30BATBCA B TEX
mpeneNiax, KOria pesyibTaThl pacdeToB IO HHM COIJIACYHOTCS C pes3yibTaTaMd pacdeToB
YCTOMYMBOCTH 110 METOJaM, yJOBIECTBOPSIOIIHNM BCEM YCJIOBHAM PABHOBECHS B IPENCIHHOM
COCTOSIHHH. .

7.26 Jlns OLEHKH YCTOMYMBOCTH COOPY)KEHHM Ha CKalbHbIX OCHOBaHHSX H CKalbHBIX
OTKOCOB, OTHOCHMBIX K | Kiaccy, NpH CHOXHBIX HH)KEHEPHO-TE€OJIOTHYECKHX YCIOBHAX B

JOIIOJHEHHE K pacdeTy PEKOMEHIYCTCA IPOBOIUTE HCCIENOBAHNA Ha MOJEIIAX
g
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[Ipy SKCIEpHMEHTANBHEIX HCCIEIOBAaHHSIX HA MOJENSIX OCHOBaHHH COOPYKEHHH HIIH
CKAJIBHBIX CKIOHOB JIOJDKHBEI B COOTBETCTBHH C MEXaHHYECKMMHM YCIOBHSMH M0A00HS (IOPOX
HaTyphl H MaTepHala MOJENH) BOCIPOH3BOLMTECHA Taloke Haubolee BaXHEIE OCOOEHHOCTH
HATYpPHOTO MacCHBa: CTPYKTypa CKalbHOIO MacCHBa, €ro HEOJHOPOAHOCTh H AHH30TPOIIH
ne(opMaMOHHBIX H IMPOYHOCTHBEIX CBOMCTB. B mepByro o4epensb IPH 3TOM NOJDKHBI HAXOMHTB
OTpaXKeHHe TOTEHIHATLHO ONACHBIE HApyIeHHs (TPEIIMHEI, Pa3loMbl ¥ T.1.) HATYPHOrO
MacCHBa.

7.27 Tlpu pacueTe YCTOHYMBOCTH COOpYEeHHH M CKAIBHBIX OTKOCOB (CKJIOHOB) IO CXeMe
CIIBHTZ C TIOBOPOTOM B IUIAHE CJIEAYET YYUTHIBATh BO3MOMKHOE YMEHBINEHHE CONPOTHBICHHA
COBHIY R TpOTHB 3Ha4YeHHH CHI, YCTaHABIMBAEMBIX B IIPEATIONIONKEHHH [OCTYIIATEILHOIO
IBHIKEHHMS.

8 @uapTpanHOHHBIE PACYETHI OCHOBAHHUSA

8.1 Ilpm mpOEKTHpPOBaHHM OCHOBAaHHS THAPOTEXHHYECKOIO COOPYXNCHHA HeobXoauMo
obecrieurBaTh (DUIBTPAIOHHYIO IIPOYHOCTh TPYHTOB, YCTaHABIHMBaTh MONYCTHMBIC IIO
TEXHHKO-JKOHOMHUECKHM IIOKa3arejsiM (DHIBTPAIlMOHHEIE pPAacXOAsl H NPOTHBOJABICHHE
¢buapTpyomeiics BOAEI Ha IOLOIIBY COOPYKEHHS.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO OOYCTpOMCTBAa IIOA3€MHOTO KOHTYpa COOPYXCHHA H
THIPOTE0IOTHYECKUX XKapaKTEPHCTHK OCHOBAHHH HAIJIEXKHUT ONPEICTATE!

pacrpefieNieHie Hanopa (GHIBTPalHOHHOTO II0TOKA B0 I03€MHOT0 KOHTYpa COOPYKEHHA
B Ka/IOM U3 BEIOPAHHBIX CEYEHHH (CTROPOB) pacueTHOH 061acTH OCHOBAHKS;

pacxoisl M TPAIMEHTH HANopa (HILTPAIMOHHOTO MOTOKA BHYTPH PacueTHOH obmacTu
OCHOBAaHHI, OCOOEHHO B MECTaX COIPSDKSHHH pacyeTHEIX TPYHTOBEIX JJIEMEHTOB C DPE3KO
OTJIMYAIOIMMHECS (PUIBTPAHOHHEIME CBOHCTBAMH, M Ha yYacTKax pasrpysKH IIOTOKa (npH
BBICAYMBAHHH Ha OTKOCHI, B APEHAKHEIE YCTPOHCTBA H T.IL);

CHJIOBOE BO3JEHCTBHE (DUIETPAIIHOHHOIO IIOTOKA Ha MACCHB I'PYyHTa OCHOBAHHS,

obIIyo ¥ MECTHY!O (HUIETPANHOHHYIO NPOYHOCTH IPYHTOB B OCHOBAHHH, NPHIEM obmyio
(DMNETPAMOHHYI0 NPOYHOCTH CIEAYeT OLEHHBATH IS HECKAJBHBIX TPYHTOB OCHOBaHWI, a
MECTHYIO — JUIS BCEX KJIACCOB IPYHTOB;

COZIEpKaHHE B TPYHTOBBIX BOJAaX B PaCTBOPEHHOM BHJE OKHCIOB MapraHila HIH XKejesd C
ebI0 [PEOTBPAIICHHS pasTPy3Kd OSTHX BOJ B JPEHAKHBIE YCTPOHCTBA HIIHA BEIOOpa
CIIEIUANBHBIX JIPEHAKHBIX KOHCTPYKIHMH YCTOHIMBBIX K XeMOT€HHOMY KOJIBMATaKy (3auNIeHHIO)
HepacTBOPHMEIMH COEIHHEHHAMH MapraHila Hild XKeesa;

YCTOMUMBOCTE K XMMH4YecKo#l cyh(o3mH CIEMEHTHPOBAHHBIX THIICOM IPYHTOB H HHBIX
COZEPsKAIMUXCS B TPYHTE BOAOPACTBOPHMBIX CTPYKTYPOOOPasyrOIUX MUHEPATIOR;

KOHCTPYKIIHIO H XAPAKTEPHCTHAKH APEHaXHOTO M MPOTHBO(HIBTPAIMOHHOTO obycTpoiicTea
OCHOBAHHS COODYXEHHS, @ Taloke CXeMbl pasMEINIEHWS B HEM H3MEDHTENBHOH X
PETHCTPHpYIONIeH ammaparyphl, ¢ MOMOIIBI0 KOTOPOH CIENYET KOHTPOIHPOBATH IApaMETPBI
(UITETPAMOHHBIX [IOTOKOB (Tone#) u cy}o3noHHYIO YCTOHRIHBOCTE TPYHTOB.

8.2 ®opmupoBanue (GUIBTPAIHOHHEIX IOJEH B BBIOPAHHBIX CTBOPAX OCHOBAHHSA HAIJIEHHUT
OIIpeeNsTh TyTeM MOJETHPOBAHHS (PHILTPAIHORHOTO [OTOKA Ha GU3UIECKUX HIH THCICHHBIX
MOJIEJISIX, TTO3BOJIFOIIMX IIONydaTh KapTHHY PacIpe/le/IeHis Hallopa ¥ IpaJueHT — CKOPOCTHEIC
XapaKTEPHCTHAKHA IIOTOKA KaK B 00IacTH TaMHHapHOH GHIIBTPalliy, TaK ¥ IPH Heo0XOAMOCTH —
TIpHU KBAIPATHYHOM PEXKHME TeUeHHs QHIBTPYIOMEHCA BOIEL.

ITo pe3ynbTaTaM MOJIEIHPOBAHHA NOJDKHA OBITH YCTAHOBIEHA «AKTHBHAS 30HA» OCHOBAHWL,
3a OpelelaMH KOTOPOM BO3MOMKHOE H3MEHEHHE XapaKTEpHCTHK ClIaraioluX €ro IpyHTOB
CYILECTBEHHO He IOBJHSET Ha YCIOBHS (QOpMHpOBaHH: (QHIETPAIHOHHOTO IOJI B PacHCTHOM
cTBOpe. Pasmepsl pacdeTHOH 00MacTH JODKHEI OBITE HE MEHBIIE 30HEL OrpaHHYeHHOH
PAIMyCOM «aKTHBHOW 30HBD (uiubTpanui: Ra ~ 2Hmax, TA€ Hmax — MaKCHMAJIBHBIM Hamop Ha
COOpYXeHHH. DB  IpOCTBIX, INOINAIONMMXCH  HECHOXNHOH  CXeMaTH3alMH  CIyHdadx,
(HUIBTpaIHOHHEIE PACYETHI BEIOIHIOTCS aHATTHTHIECKMMHA METOLaMH.
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PacdeTsl H MOJIETHPOBAHHE (HIBTPAIMOHHOTO IIOTOKA IOIDKHBI OCYIIECTBIATBCS Ha 0Oase
JAHHBIX, IONYYEHHBIX IPH HMH)KEHEPHBIX H3BICKAHHAX M JOCTATOYHO ITOJHO OTPaXKarOIlHX
TEOJIOTHYECKYI0 CTPYKTYpy TPYHTOBOTO MacCHBa OCHOBAHHS, C BBIIETCHHEM B HeM HamOoee
XapakTePHBIX 1O CBOMM (HIIBTPAlMOHHBIM CBOMCTBAM yYacTKOB, NMONAJAIOIIMX B «AKTHBHYIO
30HY» 061acTH (HIbTpAalldH, YYHTHIBas BO3MOXHOE H3MEHEHHE STHX CBOHMCTB BO BPEMEHH
(BCIIE/ICTBHE YRETHUECHHS WM yMEHBIIEHHs HaNpsOKeHHMH M JeQopMarui B TPYHTOBOH TOJIIE
OCHOBAHHS, KPHOTEHHBIX ¥ MUKPOGHOIOrHYeCKHX IIPOLIECCOB, | T.IL.).

8.3 Ilpu BbIMONHEHHH (HMIETPAIMOHHEIX PACYETOB UL IPYHTORBIX IUIOTHH HEOOXOIHMO
VUHTHIBATE JOMOJHHTENLHOE OOBOJHEHHE BEPXHHX MENKO3EPHUCTHIX CIIOEB IPYHTOBOH TOJIIH
(BBIIIE TOBEPXHOCTH IEHPECCHH) BCIEACTBAE 0Opa3oBaHHMS B HMX MACCHBHOH (KaIlM/ULAPHOH
KalMBI», HEIOCPEICTBEHHO CBA3aHHOH C 30HOM IIOJIHOTO BOJOHACHINEHHS W YYaCTBYIOLICH B
dbopMupoBaHuE (MIBTPAIMOHHOTO MOTOKA. JIjis 3TOro CrefyeT HCIONb30BaTh 3HAYCHHY,
npuBeJIeHHEIe B Tabnune 6.

Tabnuna 6
Buji rpyHTa B 30HE KaIHLLIPHOIO BrICOTa TACCHBHOTO 3aBHCAHMUS (KaIlHIUIPHOH
BOJOYAEPIKAHHS KaiMbDy Hy, M
[Tecok cpeaHe3epHHUCTEIA 0,12-0,35
[Tecox MEeTKO3EPHHUCTHIH 0,35-1,0
Cymecs 1-3
CyrnuHox 3-6
I'muHa nerxas 6—12

8.4 OUIFTPaIMOHHYIO IPOYHOCTE OCHOBAHHMS CIEMYET OLEHHBATH, CONOCTABILL IOy ICHHbIC
B pe3yJIbTATe MOJEIHPOBAHHS 3HAYEHHS XapaKTePHCTHK QUIBTPAIMOHHBIX MONeH (TPaTieHTsl
Haropa, CKOpOCTH (HIBTPALMH) C HX KPHTHYECKHMHU 3HAYECHUAMH.

Ecli B OCHOBAHHWH COOPYXKGHHS 3a€raioT HECKaJIbHEIC TPYHTBI, HEOOXOZMMO TaKike
OIPEeNISITH O6ITYIO (QHIBTPAIHOHHYIO IIPOYHOCTE HCXOMA W3 yenosus (1). IIpu sTom napamerp
F, momaraeTcs paBHEIM OCPEHEHHOMY TPATHEHTY HAIopa lesm BIOJH MOA3EMHOIO KOHTYpa

COOpYKeHHs, OmpejenseMoMy s coopyxenud I — II KmaccoB mo METOAY YIIHHEHHOH
KOHTYDHOMH JMHHH. 3a 3HaueHHe R, NPHHUMAETCS PacYeTHBIA KpUTHYECKHH TPaIHEHT Hamopa

Ier.m, YUCTICHHEIE 3HAYEHHS KOTOPOTO IPHBEEHEI B 5.31.
Kos(duipeHTs! HaIeXHOCTH Y, H Y, CledyeT IPHHHMATh IO pasnciy 4 mo mpenenbHEIM

COCTOSIHEAM IiepBoit rpymnmsl. KoaddHuIMeRT Yy, B 3TOM CIIy4ae paBeH CAUHHIC.

8.5 MecTHYIO QHIBTPANHOHHEYIO IPOYHOCTS HECKAIEHOTO OCHOBAHMKSA, KOTOpas, B OTIHIHE OT
obeii, 00ycIIOBIEHa HMCKIIOYUTENbHO KOHKPETHBIMH IIPOSBICHUIMH (BumaMH) HapyIIeHH:
cy(d(Oo3HOHHOM YCTOWYMBOCTH TPYHTOB, HEOOXOZMMO ONPEAENATH TOIBKO B CIEIyIONIMX

00J1acTIX OCHOBAHHS:
B MecTe BBIXOAa (pasrpys3ku) (HIBTPAIHOHHOIO IOTOKA M3 TOJIIH OCHOBAHHA B HWKHHH

6ued, ApeHakHOe YCTPOHCTRO, GopTa ¥ IHO CTPOUTEFHOTO KOT/IOBaHa U T.IL;

B Ipocnoiikax cyh(Ho3HOHHO-HEYCTOHYHBEIX IPYHTOB;

B MecTax C OOJIbIIMM IaJieHWeM Hamopa (QHIBTPAllHOHHOTO IIOTOKA, HANPHAMEpP IIpH
00TeKaHHH NOJ3EMHEIX IPETPa;

Ha y9acTKax KOHTAKTa TPYHTOB C CYIIECTBEHHO PasHBIMH (QHMIBTPAlHOHHBIMHE CBOHCTBAMH H
CTPYKTYPOH.

MecTHYI0O (HIBTPAIMOHHYIO IPOYHOCTH HECKAIBHOTO OCHOBAHHS CIEAYeT OLCHHBATE,
pcxons u3 obmero ycmosus (1), momaras Fy; u R, paBHbBIMH COOTBETCTBEHHO MECTHOMY

IPafMienTy Hanopa l.y B paccMaTpHBacMOM 00NacTd OCHOBAHMA M MECTHOMY KpPHTHUECKOMY
rpajuenTy Hamnopa -, onpefenseMsmM 1o 5.31.
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MecTHyi0 (HIBTPANMOHHYIO IIPOYHOCTH CKAJIBHOIO OCHOBAaHHS HAMJIEXHT OLEHHUBATh
aHAOrHYHEIM 06pa3oM Hcxond u3 ycnoeus (1), B koTopoM mapamerpel Fy ¥ R IPHHAMAIOTCS

PaBHEIMH COOTBETCTBEHHO CpeIHEH CKOPOCTH JBH)KEHHS BOJIBI B TPEIMUHAX MacCHBa OCHOBAaHHSA
Vestj M KDHTHYECKOM CKOPOCTH JBHKEHHS BOJBI B TPELIHHAX Vcrj, OIPENEIAEMBIMHE 110 5.31.
Koadpuuuents! v,,y, X Y,.IpH ONEHKAX MECTHOH NPOYHOCTH MPUHUMAOTCA TAKHMH XK,

KaK IOpH pacderax obmielt QUIbTparimoHHON IPOYHOCTH.

8.6 Ilpu BHIGOpE CHCTEMBI MOPEHAKHOTO H MPOTHBO(HIBTPAIMOHHOTO O00YCTpOHCTBA
OCHOBaHHUS IIPOEKTHPYEMOTO COOPYXKEHHs He0OXOUMO YUHTIBATE HHIKEHEPHO-Te0TIOTHIECKHE,
THAPOTEOJIOTHYECKHe, THAPOIOTHYEeCKHe YCIOBHA Y4YacTKa COOPY)KEHHMS, YCIIOBHS €ro
SKCILTyaTalld ©u TpeOOBaHHS [0 OXpaHe OKpYXKaromleH cpelsl B YaCTH IOATOIUICHHA,
3a60/TaYABaHHS OPUIETAIONIEN TEPPUTOPHH, AKTHBH3AHY KapCTOBO-Cy()()O3HOHHBIX IPOL[ECCOB
U T.IL.

CucTremMa PEHAXHBIX H MPOTHBO(QMIBTPANHOHHEIX MEPONPHATHH MOJDKHA HCIIOJIB30BATHCA
I TIpeOTBpAIieHHs HapyLIEHHs YCTOMYMBOCTH CKJIOHOB B HIDKHHX Obeax CoopyxeHuH,
facceifHOB THAPOAKKYMYIHPYIOMIMX SNIEKTPOCTAHIME M 6acCeHHOB CyTOYHOTO PETYTHPOBAHHI,
a TaKkKe I I[PEeJOTBPAIIEHHS HEraTHBHOIO BIHSHHSA H3MEHEHHS THIPOre0JOIH4ecKoro
peXuMa OCHOBaHMS B IpOIECCE CTPOHTENBCTBA H  SKCIUIyaTallHH —IPOEKTHPYEMOro
THIPOTEXHHYECKOTO COOPYXEHHs (MM €ro CTPOHTENHHOrO KOTJIOBaHA) Ha CYIIECTBYIOLIHE
COOPY’KeHHS, KOHCTPYKIHE H HHXE€HEPHBIE KOMMYHHKAIIHH.

8.7 Ycrpo#ceTBO mpoTHBOGHILTPAHOHHEIX 3aBeC 00:A3aTENbHO B CIy4YasX, KOIZa OCHOBaHHE
CTIOWEHO (HIBTPYIOIIUME CIabOBOINOYCTOHYMBEIMH H OBICTPOPAaCTBOPHMEIMH, a TaKike
cy(h(O3HOHHO HEYCTOMYMBLIME TpyHTaMH (THIIC, aHIHIPHT, KaMEHHas COJb, 3aCOJEHHBIC H
3aTHIICOBAHHEIE, @ TAKKE CHIIBHODA3HO3EPHHCTBIE TPYHTHI H T.[.), & TaKXke B CIyJasx
HEOOXOIMMOCTH ~ TPENOTBPAIEHHs  HEXENATeNbHBIX  (MIBTPAMOHHBIX — 10Tepb. Ilpu
BOJIOCTOMKHX, Hecy()(O3HOHHEIX TPYHTAX YCTPOMCTBO 3aBECHI JOJDKHO OBITH 060CHOBAHO.

8.8 IIpOTHBODHIETpAIMOHHEIE YCTPOKCTBA (3aBECHl, IIOHYPBI, OSKDaHbI) IOIDKHBI
BEIIOJHATECS M3 MAIONPOHHIIAEMBIX MaTepHaloB, KO3(Q(UIHEHT (UIBTpAINH KOTOPBIX Kak
MuEEMYM B 20 pas MeHsme kooddunmenta ¢mipTpanue OcHOBaHHMA. Tommuba
IPOTHBO(GHILTPALHOHHOM 3aBEeCHl [JODKHA O00ECHEeYHBATh HEMPEBEINIEHHE KPHTHYECKOTO
rpajHieHTa, OINpeNelsIOmero (UIbTPAlHMOHHYIO IIpOdYHOCTE camoi 3aBeckl. Ha ydacTkax
CONPSDKEHHS 3aBEChI C IOOIIBOM COODYXEHHsS [UIsi YMEHBINCHHS TPaJHeHTOB Hamopa
(HIBTPAHMOHHOTO ITOTOKA B 3TOM MECTE M JOIOIHHTEIBHOIrO YIIIOTHEHHMA IPYHTa IUId
IpeNoTBpalleHust ero cypdo3uu B IPOEKTE ClEAyeT IpedyCMaTpuBaTe MECTHOE YCHIICHHE
3aBECHL

8.9 IIpu 6MU3KOM 3aIeTaHkH CIabOIPOHHIIAEMBIX TPYHTOB IPOTHBOGUIBTPAHOHHYIO 3aBECY
CIIEJlyeT COIpPATATH C BOJOYIIOPOM; IPH TIIyOOKOM 3ajleraHdH BOAOYNOpa PacCMaTpUBACTCH
BHCSYast 3aBeCa.

[TapamMeTpsl  NPOTHBOGMIBTPAl[MOHHOM  3aBeckl  (DiiyOuHy, IVIHHY, TONIMHY |
MECTOIIONIOKEHHE B OCHOBAHMH COODYKEHHE) cregyeT OOOCHOBBIBATH pacyeToM HIH
pe3yIBTaTaMM OKCIepHMEHTANBHBIX HcclenoBaHui. Jms coopyxkenmit III — IV xiaccos
HapamMeTpsl MPOTHBO(HIETPAHOHHOH 3aBECEl 0OOCHOBBIBAIOTCS PAacdeTOM HIIM NPHHAMAOTCA
II0 aHAJIOTaM.

8.10 Ilpu IPOEKTHPOBAHMA CKATBHBIX OCHOBAHHH BBICOKMX OETOHHEIX IUIOTHH CIEAYET
VYHTHIBATE, 9TO IIOJ HAIIOPHOH IPaHbIo B Ipolecce MOXbeMa ypoBHA BepxHero Obeda (YBD)
MOXXET BO3HHKHYTH 30HA Da3yIUIOTHEHHs 3HAYMTENBHEIX DPasMEpPOB ¢ pa3phbIBOM
IPOTHBO(HIBTPAIIMOHHON 3aBECHl, MHOTOKPATHEIM yBEIHYEHHEM (HIBTPAlOHHBIX PACcXOJIOB,
a TAKKe C 3aMETHBIM yBeTHIeHHEM IPOTHBOIABNIEHN. B CBS3H C 3THM B IPOEKTE IOJDKHBI OBITH
OIIEHEHBI pa3Mephbl 3THX 30H H IIPEIyCMOTPEHBl TEXHMYECKHE M TEXHONOIMYECKHE DEINCHHS,
obecIieunBaloIHe BO3MOKHOCTE BOCCTAHOBIEHHA TpeOyeMol BOJOHENPOHUIIAEMOCTH 3aBECHI -
Kak B IIPOIIECCE CTPOMTENBCTRA U mogbeMa Y BB, Tak u B mpolecce 3KCIUTyaTallil COOPYIKEHHS.
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8.11 B MecTe CcONpsKEHHS MPOTHBOMHIBTPAI[MOHHEIX YCTPOMCTB IPYHTOBBIX ILIOTHH CO
CKQIBHBIME TpPYHTAMH OCHOBaHHA WM OeperaMH B IIPOEKTax CleAyeT IpelyCMaTpHBaTh
YKJIaJKy H YIJIOTHEHHE TPYHTa, YCTOWYMBOro K cyh(o3ud H CIOCOOHOrO KOIbMAaTHPOBAaTh
TPELIMHEI B CKAJIE.

8.12 B mpoekTax OCHOBaHHH BOJOIOMIOPHBIX COOPY)KEHHH B KayeCTBE MEPOIIPHUATHS IIO
CHH)KEHHIO TIPOTHBOJABIEHHS CIENyeT NpeIyCMaTpHBaTh MCIIONB30BAaHHE pPAa3HOIO BHIA
JIDEHAKHBIX YCTPOMCTB. B CKaNbHEIX OCHOBAHHAX APEHAX CIEAYeT pacrojiaraTe ITaBHBIM
06pa3oM co CTOPOHEI HANOPHOM IPaHH COOPY’KEHHs, & [P HEeJOCTaTo4HOH 3(Q(EeKTHBHOCTH
paboTHI TAKOTO ApeHaka — ¥ B CpeIHEH 9acTH ero NOAOIIBEL

MecTonmonoxeHye ApeHaXa W €ro pasMephbl ClelayeT ONMpeneliTs HCXOIs H3 TpeboBaHMiH
HEOOXOMHMOTO CHHDKEHUS (HUIBTPANMOHHOIO IPOTHBOJABIEHHS Ha MOJOIIBY COOPYXKEHHS H
obecmedenysl JOMYyCTEMBIX 3HAYEHHH BBEIXONHBIX TIPAJHEHTOB HAIoOpa, HE NPUBOJAINHMX K
HapyIIEHHIO (HIBTPAIIHOHHOM MpOYHOCTH IPyHTOB ocHoBammdA, a B CCK3 — c¢ yderoMm
TEIIOBOTO PEXXKHMa CHCTEMEI «COOPYKEHHE—OCHOBAHHEY.

VCTpoRCTBO ApeHaxa Py HATHYHK B OCHOBAHHY TPYHTOB, HOIBEPIKEHHBIX XUMHIECKOH HIH
MexaHudecko cy(Qo3uH, HaTHYWH B TIPYHTOBBIX BOJAX B pacTBOPEHHOM BHJE OKHCIIOB
Mapraiia HIH OKejle3a, JODKHO ODOCHOBBIBATBCS  pacdeToM HIM  pE3yNbTaTaMu
9KCIIEpPUMEHTANBHBIX HCCIIEI0BaHHH.

8.13 Ilpu mpOEKTHPOBaHHH IPOTHBO(QHITPALMOHHOH 32BECHI B HECKAIbHOM OCHOBAHHH
clleiyeT IPHHEMATE ClIeNYIOIHe KpHTHIECKHE TPaJHEHTE] HAllopa:

B HHBEKIHOHHOM 3aBece: 7,5 — B IPaBHHHBIX M TAIEYHAKOBBIX IpyHTaX; 6,0 — B meckax
KPYIIHBIX U cpefHei kpynHocTH; 4,0 —B MEJIKMX IeCKax;

B 3aBece (mmadparme), coopykaeMoi cmocoboM «CcTeHa B TpPYHTE» B TpyHTaX C
xosddunuenTamMa pribrpanuu 10 200 M/cyT — 1o Tabnmie 7 B 3aBHCHMOCTH OT MaTepHama H
JUTHTENHFHOCTH OJKCIUIYaTAlMM 3aBechl. laioke B Tabmune 7 NpPUBEACHBI XapaKTEPHCTHKH
MaTepHaJIOB, HCIIOIb3yeMEIe IIPH pacdeTax MEXaHHIECKOH IPOYHOCTH 3aBECEHL

Tabnuma 7
PacuerHple 3HaUeHNS XapaKTEPHCTHK
. npenen
KpITACel | mpownoctn na MO JIB k03 QHIHEHT
Marepuai 3aBechl rpajueHT ONHOOCHOE -
HAropa JnedopManyu TOTIepevHON
7 CIKaTHE E,Mlla neopManuu
e R, MIla
BeToH 180 11,5 22 - 103 0,20 — 0,22
I'munonemenTobeTOH 150 1,0-2,0 300 - 500 0,35-0,37
I MuHOIIEMEHTHBIH pacTBOP 125 1,0-2,0 3-5 0,37 - 0,40
KomoBgast rimaa 40 — 20-25 0,32 -0,38
3armuHU3HPOBAHHBIA IPYHT 25 - 15-20 0,30 — 0,35
IMpumedyanue — Ja BpeMEHHBIX 3aBEC KPHTHYECKHE IPaHEHTEL] HAIOPa YBENHTHBAIOT Ha 25 %.

8.14 IIpu mpPOEKTHPOBAHKH MPOTHBO(HIBTPAIIHOHHOM 1IEMEHTAHOHHON 3aBECE B CKAIbHOM
OCHOBaHHH KDHTHYECKHH TIpagueHT Hamopa /[, B 3aBec€ B 3aBHCHMOCTH OT YICIBHOIO

BOJIOIOTJIOIIEHHS B IPE/eax 3aBeckl ¢, CleAyeT IPHHAMATh 1o Tabimme 8.

B ciygae xorma 3aBeca (OfHA HJIM B COYETAHHH C JPYTHMH HPOTHBOQHIBTPAIHOHHEIMH
yCTpOMCTBAMH) TaKKe 3alMINaeT OT BBIIEJaYMBAHHS COIEPHKAIIMECd B OCHOBAaHHH
PAacTBOPHMEIE TDYHTHI, JOMYCTHMOE YAEIBHOE BOJNONOTJOMEHHE ClEAyeT O0DOCHOBBIBATE

pacdeTamMy WIIH KCIIEPUMEHTAbHEIMH HCCIEN0BAHUAMH.
IIpOHHITAEMOCTE POTHBO(HUIETPAIMOHHOH 3aBECH! JODKHA OBITH MEHBIIE NPOHHIIAEMOCTH

rpyHTa OCHOBaHHS He MeHee deM B 10 pas.
38 - P AT /T
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Tabnuma 8
VensHOE BOZOIOIJIOMEHHE CKaTbHOTO TPYHTA B 3aBeCE ¢, , | KpuTHueckHii rpaqueHT Hanopa B
/(MuEM?) 3aBece
<0,02 35
0,02 - 0,05 25
> 0,05 15

8.15 Jlns mpenoTBpalleHMs BHIIOpa IPYHTa Ha ydacTKax, Tie (HIBTPALMOHHBIH IOTOK C
rpajvieHTaMy Hamopa, ONM3KMMH K SJUHHIIE, BRIXOJUT HA IIOBEPXHOCTH OCHOBAHHS, B IPOCKTE
HeOOXONMMO TIpeTyCMATPHBaTh [POHHIAEMYIO MPHIPY3Ky WM PasrPy30dHBIH IpEHAX.
Matepuan NpUIpy3Kd DOIDKEH HOAOHpAThCA MO IPHHIMNY OOpaTHOro ¢uIBTpa VIS 3aIIHTHL
IPyHTa OCHOBaHHS OT KOHTaKTHOU cyddo3um.

Heob6xonuMas TOJNINMHA NPUTPY3KH OIPENEIAETCs HCXOAS M3 YCIOBHSA HENOIYIICHHA
(UIETPaMOHHOIO BEINIOpA IPYHTA.

9 PacueT MeCTHOH NPOYHOCTH CKAJILHBIX 0CHOBAHHH

9.1 Pacuer MecTHOH NpPOYHOCTH CKAIBHBIX OCHOBAHHH THIPOTEXHHUYECKHX COOpYKEHHH
ClIEAyeT MPOU3BOIUTE JIIS:

YCTaHOBJIEHHS HeoOXOMMMOCTH Pa3pabOTKH MEPONPHUATHH, PENOTBPAINAOHX BOSMOXKHOE
HapyIIeHHEe TPOTHBO(DUIBETPAIIMOHHEIX YCTPOHCTB;

ydeTa mpH paspalOTKe MEpONpPHATHH IO MOBBIINEHHIO NPOYHOCTH H YCTOWYHBOCTH
COOPYXKEHHH;

ydeTa JOCTH)KEHHs [pefiela MECTHOH IPOYHOCTH MpPH pacdeTax HampMKCHHO-
1ehOpMHPOBAHHOTO COCTOSHHUS CHCTEMEI «COOPYKEHHE—OCHOBAHHUEY .

Pacuer MeCTHOM IPOYHOCTH CIENyeT NPOH3BOAMTE Ul OCHOBaHWH coopyxenuit I — 1II
KJIACCOB IO MPEIETBHEIM COCTOSHHIAM BTOPOH IPYIIIEL IPH OCHOBHOM COYETAHHH HAIPY3O0K. [Tpu
5TOM 3HAueHHs KO3((HIUEHTOB Y, H Y, [IPHHEMAIOT PABHBIME eAMHHLE (Y, =7 =1)% .=
0,95.

9.2 IIpoBepky MECTHOM IIPOYHOCTH CKAIbHBIX OCHOBAaHHH CJIEAYET NPOM3BOMMTH MO
pacYeTHEIM INIOMAIKaM:

a) COBNAMAOIIEM C IIIOCKOCTSMH, IPHYPOYCHHBIMH K TPEIHHAM B MacCHBE;

6) COBNAJAIONKM C IUIOCKOCTEIO, IPHYPOYEHHOM K KOHTAKTY «COOPYKEHHE—OCHOBAHHEY H K
KOHTAKTaM CKaILHOM MOpOIBI ¢ YKPENHTENbHEIMA KOHCTPYKIHAMHA B OCHOBAHHMH (mmoHKamH,
3yObsAMH, pEeIIeTKaMHy H T.JL.);

B) HE COBNAJAIONIAM C IUIOCKOCTSAMH, NPUYPOYEHHEIMH K TpEIMHAM H K KOHTAKTY
«COOPYKEHHE—OCHOBAHHEY.

9.3 Kpurepuu ofecmedeHus MECTHOH NPOYHOCTH IO IUIOI@NKaM, YKa3aHHBIM B
nepedrcIeHusx a) u 6) 9.2, — cienyromue ycIoBHs:

c

t _«T; 21)
Rr,m.]l
o - O, 18Q,n+Cm _ (51 sin’ B, -0, cos’ Bj_)tg(pj‘n +¢n o1 22)
. %, (6, —oc,)sinp, cosp, ’

roe 0. — oTHOILIEHHE NpENENIbHBIX KacaTelIbHBIX Hall SOKEHHM Ha pacyeTHOH ILIoManke K
J

OKCILTYaTalHOHHEIM;
G, T,— COOTBETCTBEHHO HOPMATbHOE ¥ KacaTe/bHOe HANPKeHHUS Ha pacdeTHOH IIOIIANIKE,
IpHYPOYEHHOR K ILIOCKOCTH TPEIIMHBI (KOHTaKTa), OT HOPMATHBHBIX HAarpy3oK B pacqdeTHOM
COYETaHHH;
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G,, G; — COOTBETCTBEHHO MaKCHMaJIbHOC H MHHHMAaJIEHOE I'IaBHEIC HAIIPsDKEHHUA OT TEX XKE

Harpysox;
B, — OCTpBI# yTON MEXTy PacYeTHOH IUIOMAIKOMH, IPHYPOUCHHOH K TPEIHHE (KOHTAKTY), 1
HalpaBlieHHEM IVIABHOTO HANPSKEHHS O1;
189, . C,; — PacdeTHBIC XAPAKTEPHUCTHKH LA PacyeTHBIX IUIOINANOK, NPHYPOUCHHBIX K

TpeImHaM (KOHTaKTY);

R,,.; — PacueTHOE 3HAYeHHE Npe/IeNia IPOYHOCTH MaCcCHBa CKATbHOTO IPYHTA Ha OXHOOCHOE

pacTsDKEHHe, ONpeesieMoe B COOTBETCTBHH € 5.35.
9.4 Kputepun obecreyeHHs MECTHOH NPOYHOCTH MO IUIOMIANKaM, YyKa3aHHBIM B
HepedrclIeHnH B) 9.2, — clIeAyroIHe yCIOBHS.

(o)
2«1, (23)
Rr.m,Il
2
em = ( : ‘\/_(Gltg(pm,ll + cm,II XUEI tg (pm,[[ + Cm,II) > 1 2 (24)
G, =63 )
roe tg¢, ;> C,y — DACUETHBIE XapaKTEePHCTHKH [Ii DACcCHUeTHBIX IIOINANOK, HE

IPUYPOYEHHBIX K TPEIMHAM ¥ KOHTAKTY «COOPYKEHHE—OCHOBAHHUEY.

9.5 Vcnosus (21) u (23) npu omeHKax BO3MOMKHOCTH PpasyIUIOTHEHHA MacCHBa CICAYET
IIPOBEPATH BO BCEX YKa3aHHBIX B 9.1 ciydasx, a ycnopus (22) u (24) mpH OIEHKaX BOSMOXKHOCTH
nIacTHYecKuX ne(opMalmii — B 3THX JKe CITydasx, HO TOJbKO Ipu G5 < 0. Yenosus (22) u (24)

CHeNyeT NpOBEPATH JUId ydeTa HapyIIeHWH NPOYHOCTH OCHOBaHWA MpH pacderax €ro
HATIPSKEHHO-e(hOPMUPOBAHHOIO COCTOSIHHS M NPH pa3paboTke MEPONPHUSTHH 110 MOBBIIEHHIO
IIPOYHOCTH U YCTOMYHBOCTH COOPYIKEHHS.

IIpr OIEHKE HANEXHOCTH IPOTHBO(HIBTPAIMOHHEIX YCTPOHCTB IPOBEPKA BBIIOTHCHHA
ycmoBus (21) (ecmu o, < 0) mpH OlLEHKe pasymIOTHEHMS OCHOBaHHS A INIOIIANOK,

COBIIAMAOIIHX C MIIOCKOCTBIO 3aBEC, HE MPOH3BOIUTCH.

Ilpr HEBBIMOJHEHHA MPHBENEHHBIX BBIIE KPHTCPHEB MECTHOH IPOYHOCTH HeoOX0IuMO
OIIpe/IeNIATh OUepTAHHS 30H PasyIIOTHEHHS U TUIACTHYECKUX NAe(pOpMarHi.

30HA pasyIIOTHEHHsS HE IO/DKHA IIEPEceKarh LEMEHTAI[HOHHYIO 3aBecy H JPCHAXK. B
IPOTHBHOM CIly4ae JO/DKHEI OBITH BBIIONHEHB! (HIBTPAlIOHHBIC PACYETEL B COOTBEICTBHH C
pazzmenoM 8 B HEMHHEHHOM MOCTAHOBKE ¢ y4eTOM H3MEHEHHOTO (OHUIBTPANHOHHOT0 PEXHUMA.

3oHa mIacTHUeCKuX Ae(popMamuii JOJKHA OXBAaTEBATH He Gomee 1/3 MOOMIBEI COOPYKEHHS
MM TIOTEHITHAIBHO ONaCHOM pacueTHOM IMOBEPXHOCTH CIBHIA.

9.6 Ilpu ompeneNeHWd HAmpsDKeHHH ©,,7;,6,,0;B (opMynax (21) - (24) cruemyer
HPUMEHATH BEIUHCIHTENbHEIE H OKCIEPHMEHTATLHEIE METOABI MEXaHUKH CIUIOIIHOM CpEensl H
TEOMEXaHUKH.

JlomyckaeTcss paccMaTpHBaTh OCHOBAHHME COBMECTHO € COODYXEHHEM Kak CHCTEMY THHEHHO-
neopMHpyeMBIX Tell, Ha KOHTaKTE MEXIy KOTODHIMH BBINONHAIOTCS yCIOBHA DABHOBECHS H
pPaBEHCTBA NIepeMEIIECHUH.

[Ipu 0GOCHOBAHHH [IOIYCKAeTCd CXEMATH3alMsd CHCTEMEI «COOPYXKCHHE—OCHOBAHHEY,
TI03BOJISIOINAs PENIaTh IUIOCKYIO 3ajady TEOPHH YIPYTOCTH NPHUMEHHTEIBHO K OJHOMY HIH
HECKOJIBKHMM ILIOCKHM CEYEHHsSM. IIpH 5TOM MOBEPXHOCTH OCHOBAaHHSA MOXET OBITH IPHHATA
IUTOCKOH, a Tell0 OCHOBaHMsS — KaKk OIHOPOMHBEIM, TaK W COCTOSIIHMM M3 HEKOTOPOro 4HCia
OINHOPOIHBIX 00NacTell Wi C HENPEPHIBHO H3MCHSIOMHMHCT XapaKTCpPHCTHKAMH. IIpu
HeOOGXOIMMOCTH CIENYeT YYMTHIBATH €CTECTBEHHBIH pelbed MOBEPXHOCTH OCHOBAHHI,
IPOCTPaHCTBEHHEIH XapakTep paboThl CHCTEMBl «COOPYXEHME—OCHOBaHHEY, a TaKKe
JIETATM3UPOBATE PACIIPENETICHHE MEXaHHIECKHX XapaKTePUCTHK OCHOBAHHAL.
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IIpu ompeneneHHH HANPSIKEHHOTO COCTOSHHS OCHOBaHMS CIIEAYET YYHTHIBATH BEIIBICHHEIC
aHH30TPOITHEIE CBOMCTBA FPYHTA.

Ecnu npu ompeleNeHHM HANpPSHKeHHH B HEKOTOPBIX OOJNACTAX OCHOBaHHA OIHO HIH
HECKOJIBKO M3 YCIOBHIA, OnpejieleHHEIX 10 dopmynam (21) — (24), He BBIIOMHAIOTCSA, TO CISAYET
YTOYHHMTH pELIEHHE 3a1a9d C HCIIONb30BAHHEM HEIMHEHHOM 3aBHCHMOCTH  MEXIY
HaNpsOHKEHHAMH H JedopMarusMy MM H3MEHEHHEM I'eOMETPHH CEYEHHS 3a CUET HCKIIFOYECHHA
M3 PaCCMOTPEHHUS YKa3aHHEIX 00/IacTel.

10 OnpepeJienre HanpszKeHHH

10.1 HanpsokeHHs B OCHOBAaHHH COOPYKEHHSI HEOOXOIHMMO ONPENEIATh I HCIIONB30BaHHSA
UX B pacderaX IIPOYHOCTH KOHCTPYKLHM H COOpPYXKEHHH, YCTOMYHBOCTH COOPYXCHHH, B
pacdeTax 0cajioK, Hecymel crrocoGHOCTH H MECTHOM IIPOYHOCTH OCHOBAHHH.

[Ipy mpOEKTHPOBAHHH COOPYXKEHHWH Ha CKAlbHBIX OCHOBAHHUSX OIPENEICHHE KOHTAKTHBIX
HanmpsKeHHH Heob6xomumo i OGOCHOBAaHMS IPOEKTHPOBAHMA MPOTHBOGHIBTPAIHOHHBIX
MEpOLPHATHI H OLEHKH (MILTPALHOHHON HAJEXKHOCTH IOI3EMHOIO KOHTYPa COOpYIKEHHH.
PacmonoskeHHe II€MEHTAMOHHOM 3aBechl MOA IUIOTHHOH B 0OIacTH, IJ€ HMEIOT MECTO
paCTATHBAIOIIHE HANPSDKEHHS, PE3K0 CHIKaeT 3((EKTHBHOCTH 3aBECHl, KaKk CJEICTBHE,
Tpebyercs pa3paboTKa CIEIMATFHEIX KOHCTPYKTHBHEIX PeIIeHHH 1y 06eciedeH s Ha I HOCTH
IIOJI3EMHOT'0 KOHTYpa COOPY KEHH.

10.2 TIlpm onpeneneHHH HampsKEHHHE HEOOXOOMMO  yUHMTHIBATE  KOHCTPYKTHBHBIE
0CODEHHOCTH COOPYKEHHs, IIOCNIEeNOBaTEILHOCTL €r0 BO3BEJCHHS, BHJ OCHOBAHHA, a IpH
3aJIEraHMd B OCHOBAHHH MEP3JIbIX TIPYHTOB HIIH BO3MOXHOM €ro INPOMOPXHBAHHH —
pacIoNOKeHHe TANBIX W MEp3ThIX 30H, a TakkKe IOC/Ie/I0BaTeNbHOCTh 3aMOPAKHBAHHA H
OTTaHBaHHS.

10.3 B pmensix yMeHBIIEHHS YyCHIHMH B KOHCTPYKIHAX MM B DJIEMEHTax COOPYXKEHHS IpH
IPOEKTHPOBAHHH  CIEAyeT  paccMarpuBaTh  BO3MOXKHOCTE — CO37aHHs  ONTHMAIBHOTO
pacHpeeen s KOHTAKTHEIX HapsDKEHHH, OpeyCMaTpUBas yCTPOHCTBO BEICTYIIOB Ha IIOJOMIBE
COOpYXXEHHHM,  YIUIOTHEHHS  OTHENBHBIX  30H  OCHOBaHHA  H COOTBETCTBYIOIIYIO
IIOCTIEIOBATEIBFHOCT BO3BEACHHUS U 3arPYKEHHS COOPYKEHUS.

10. 4 Ilpu onpeneNeHUH HAIPSDKEHHH B OCHOBAHHAX CIIETYeT NIPHMEHATh THCICHHBIE METO/BI
MEXaHHUKH CIUIOIIHO#H cpemsl. [1pu 3ToM nosmKHEI cobmoaaTscs Tpebosanus 11.4.

KoHTaKkTHEIE HAaNpsSUKEHHs CHENYET BBYMCIATE IO  CHEIUaTBHBIM  IpOrpaMmam,
pEATH3YIOMM aHATWTHYECKHE PEIICHHS 3alayd WM YHCICHHBIE METOIBI pacyeTa (mo
HANPSDKEHHUSM B OKPECTHOCTH KOHTAKTa).

10.5 Ilpm HCHONB30BAaHHH YHCIECHHEIX METOHOB JOITyCKACTCA CXEMAaTH3alWs CHCTEMBI
«COOpYIKeHHe—OCHOBaHKEY, TT03BOJITIONIAs PEMIaTh IOCKHE 3aa9i MPUMEHHTENBHO K OHOMY
WIM HECKOJBKMM IUIOCKAM CedeHHsM. HeoJHOPOAHOCTh pAacUeTHBIX CEYEHHH CIemyeT
VUHTEIBATh, HPEZCTABNSAL MX COCTOSIIAMHE M3 HEKOTOPOTO YHC/IA OLHOPOAHBIX 0OnacTed. [Tpn
yueTe OpPOCTPAHCTBEHHOTO  XapakTepa pabOThl  CHCTEMBI  HAUIEKHT  HCII0Jb30BaTh
3KCHIEPHMEHTATBHEIE KM BbIMHCIHTEIEHEIE METOIB! MEXAHUKH CILUIOIIHON CPEe/IBL.

PacyeTHyIo 067acTh CEYeHHs OCHOBAHHS CIEyeT OrpaHHYMBaTh 110 BEPTHKAIM Ha IIyOHHE
cxKEMaeMoro cios H,, onpepensieMoii cornacHo 11.6.2, a no ropu3oHTanM — Ha PaCCTOSHHY HE

MeHee [, OT COOpYyKEHH.

10.6 B pacueTax OpOYHOCTH KOHCTPYKLMA KOHTAKTHEIE HAPSKEHHS JUIs COOpYKeH i I — II
KJIACCOB JOMycKaercs, a mis coopyxenud III — IV xmaccoB peKOMEHAYETCs OMPENEIATH
YIPOIIEHHBIMH METOAAMH.

10.7 B pacyerax DIpPOYHOCTH COOPY)KEHHH IIPH HCIOJB30BAHMH O3IIOD KOHTaKTHBIX
HanpsDKEHHH, MONYYeHHBIX M3 pelleHHs 3a1ad TEOpHH YIPYTOCTH, CIEXYET pacCMaTpHBaTh
JONONHHUTENEHO M BTOPYIO OJIIOPY KOHT2aKTHBIX HANpKEHWH, BEMHCICHHYIO OIHHM H3
PEeKOMEHTYEMBIX yIPOIIEHHEX MeToH0B. ECiH NONTydeHHsIe DU 3TOM 3Ha9CHHs H3THOArOIIHX
MOMEHTOB C pasHBIMH 3HaKaMWH, TO IIPH pacyeTax MPOYHOCTH PEKOMEHIYETCS HCIOJIL30BaTh
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oba 3HadeHus, yMeHbIIeHHEe HAa 10 % pasHOCTH 3THX 3HAYEHHH, a €CIIM OJMHAKOBEIE — TO
Oonpmui n3rubaromyii MOMEHT, YMEHbIIEHHBIM Ha YKa3aHHYIO BEIHIHHY.

10.8 TIpu onpezeneHH: KOHTAKTHEIX HAIPSDKEHHH ClIEAyeT YIATEIBATE I0KA3aTelh THOKOCTH
COOpPYKEHH 77, ONIPEHEISIeMbIi:

a) IPH pacdeTe COOpPYKEHHS 110 CXEMe IUIOCKOH nedopMarym:

B HaIpaBIICHUH JUTHHEI COOPYKEHHS

nl’b
t ; 25)
. ;
I}"
B HalIpaBJICHAH MIUPHHEI COOPYKEHHS
nb°8
=" (26)

6) mpm pacdere COOpYXEHHS II0 CXEME IIPOCTPAHCTBEHHOM 3aJayd B KadecTBE Iy
npuHEMaeTcs OONBINAN M3 JBYX IOKasaTeneil ruOKOCTH, BEIYHCIEHHBIX 10 (opMymam (25) u
(26).

B dopmymnax (25), (26):
b, I — COOTBETCTBEHHO IMMPUHA ¥ JIMHA [IOJOIIBEI COOPYKEHMS;
I, I, — MOMEHTHI HHEPIIUH PACUETHEIX JIEMEHTOB COODYIKEHHS;
8 — mEpHHA PacYETHOTO SNIEMEHTA IO JJIMHE IIOIOIIBEI COOPYIKEHH s, IIPHHAMAEMAs PABHOM
1;
T— IapaMeTp, onpeenieMbi 10 Gopmyie
nE (1 ~v? ) )

2

= 27)

32E, ‘1 —-v? )

rae v, vi — ko3bduuuentsl IlyaccoHa COOTBETCTBEHHO I'DyHTa OCHOBaHHA H MaTepHala
COOPYKEeHHS;

E, E) — cOOTBETCTBEHHO MOIYNMH Je(opManyy I'pyHTa OCHOBAaHHS M YIPYTOCTH MaTepHala
COOPYKEHHS.

B cimysasx korga mokasarenb THOKOCTH f,< 1, KOHTAaKTHBIE HANPSDKCHHS CIEHYET

OIpEeNeNTh KaK i abCOMOTHO XECTKUX coopyxerui. IIpu 7, > 1 KOHTaKTHEE HAUPsDKECHHS

OIIPENENSAIOTCS C YIETOM F'HOKOCTH COOPYKEHHH.
10.9 Ins coopyxeHH# C moKaszaTeaeM TruOKOCTH 2 < 1 Ha ONHOPOIHBIX OCHOBAHHSX

KOHTAKTHEIE HAUPsDKEHHMS OIPENEIITIOT METOIOM BHEIEHTPEHHOTO CXKAaTHs, a JUI HeCYaHBIX
OCHOBaHMIi CO CTENIeHBIO INIOTHOCTH IpyHTa [, -< 0,5 — METOIOM 3KCIEPHMEHTAIBHBIX 3IIOP 10

IIPHIOXKEHHIO M.

IIpy HanP9Wy Ha 9acTH IIOJOIIBEI COOPYKEHHS PACTSTHBAIOIIMX HOPMANBHBIX KOHTAKTHBIX
HaNpsHKEHAH 3TOT Y9aCTOK JOJDKEH OBITh HCKIIOYEH H3 pacyeTHOM KOHTaKTHOH IOBEPXHOCTH, a
IUIs OCTaBINEHCs 9aCTH KOHTAKTHBIE HAPSIKEHHA JOJDKHEI OBITh NEPECYHUTAHEL.

10.10 Ilpm ompejencHAHM KOHTAKTHEIX HANpPSOKEHHH C y4eTOM THOKOCTH COOpYXeHHH
JIOIyCKaeTcs NMPHMEHATh MeTon Kodddumuenta mocreim. ['HOKOCTh 37€MEHTOB KOHCTPYKIIHH
CIIEAYET ONPENENATh C YYETOM BO3MOKHOCTH 00pa30BaHHS TPEINHH.

10.11 Ilpm mcmomp3oBaHMH MeTONOB Ko3(dHIMeHTa MOCTENH M BHENEHTPEHHOIO CXKaTHA
KacaTelIbHEIE KOHTAKTHEIE HaUPDKEHHWA JOIMYCKAeTCs INPHHMMATH  PpaclpeleleHHBIMH
PaBHOMEPHO, a IIPH HCIONL30BAHHH METOJa SKCIEPHMEHTAIBHBIX AIIOP — IPONOPIMOHAIBHO
HOPMaJIbHEIM KOHTAKTHEIM HAIPSOKEHHSAM.

KacarensHEle HanpsxeHHs, 00YCIOBIECHHbBIE NEHCTBHEM BEPTHKANBHEIX CHIL, NPH pacdeTrax
IPOYHOCTH COODPYKEHHH JOIyCKaeTCs HEe YUMTHIBATE. IIpH NOMYy4YeHHH Ha Y9acTKE IIOHOIIBEI
COOPYXXECHHS KacaTeNbHBIX HANpSDKEHWH, NPEBRONAIOIUX IIpefelbHEIE, OHH NOJDKHEI OBITh
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IPHHATEl pPaBHEIMH OpeleNbHBIM, a Ha OCTAIbHBIX Y9acTKaX OHHM [JODKHHEI  OBITE
OTKOPPEKTHPOBAaHEI HA OCHOBE PaCcYeTOB.

10.12 Tlpu HEOOHOPOIHEIX OCHOBAHHSIX C BEPTHKANGHEIMH H KPYTONAJAIOIMMH CIOSMH B
pacueTax KOHTAKTHBIX HANPSKEHHH IOMyCKaeTCs HMCIONB30BAaTh HMPHOIMKEHHBIE METOMEI, B
KOTOPBIX KOHTaKTHEIC HAIPDKEHHS CIeQyeT NPHHEMATh IPONOPIHOHAIBHEIMH MOIYJIIM
ZehopMmamy TPyHTa KaXJOIO CIOS B 3aBHCHMOCTH OT HMX pa3sMEPOB H OSKCIEHTPHCHTETa
IPHIIOKSHHS HAarpy3KH. B mpemenax KaxIoro cios pacmpefeleHHe KOHTAKTHEIX HANpPsOKEHH
NIPHHEMAETCA JIMHEHHBIM.

10.13 Tlpy Banmmuuy B OCHOBAHWM CIIOEB IEPEMEHHOH TONIIHHLI WIH NpH HAKIOHHOM
3ale€raHil CJIOEB B pacyeTax KOHTAKTHBIX HANpSKEHHH JOIyCKaeTcs HCIOIb30BATh
IpAGIIDKEHHEBIE METOIEI, OCHOBAHHBIE HA IPHBENECHAH PACYETHOM CXEMBI OCHOBAHHA CO CIIOSME
HNEPEMEHHOA TONINUHEI MM OPH HAKIOHHOM 3aJIEraHKM CJIOEB K CXEME YCIOBHOTO OCHOBAHHS C
BEPTHKAIILHO PaCIlONIOKEHHBIMH CIOSIMH.

IIpa ropu30HTANBHOM PACIIONOKEHHH CII0EB TPYHTA HOCTOSHHOMN TOIIHHEI HEOTHOPOSHOCT
OCHOBaHHsI MOXET HE YIUTHIBATHCH.

10.14 Ilpm oDpeneneHWM HOPDMANBHBIX KOHTAKTHEIX  HANpSKEHHH  MeTonaMHu
SKCHEPHMEHTANBHBIX 3MIOp M Ko3(duimeHTa moOCTENMH HEOTHOPOAHOCT: OCHOBAHHA
YYHTEIBACTCs CIIOXKEHHEM OpAHHAT 3IIOp, ompereneHHBIX mo 10.5 m 10.6 B mpemmonoxeHWH
OIHOPOJHBIX OCHOBAHMM C OpAMHATAMH JOIIOHUTENLHOH AmopEl. OpaMHATEI JONOTHHTEILHOM
SIIOPEI ClIeyeT NPHHHMAaTh PaBHBIMH Pa3HOCTH OPIHHAT SIIIOP, IOCTPOSHHBIX IUIA CIIydYacB
HEOAHOPONHOI'O H ONHOPOJHOIO OCHOBAaHMHM C HCIOJNB30BAHMEM METOAA BHENEHTPEHHOIO
COKaTHS.

10.15 Ilpm pacuere HalpspKeHHMI Ha KOHTAKTE FPYHTA C Kele300eTOHHEIME PacIliaCTAHHEIMH
KOHCTPYKIIMSMHA THAPOTEXHHYECKHX COOpYXKEHHH (ImnmuTaMH BomobOoeB W pucOepM IIOTHH,
BO3BOJMMBIX Ha HECKAJILHEIX OCHOBAHHAX, ILIATaMH JOKOB H T.II.) pEKOMEHAYETCS YIHUTHIBATD:

MOHH)KEHHE JKECTKOCTH JKEIe300€TOHHBIX KOHCTPYKIWI C yd4eToM 00pa3oBaHWs TpEIHH
OTPaHHYEHHOI'0 PacKphITHSA, ycTaHoBiegHoro CIT41.13330;

NOCIIENOBATENEHOCTE YKIanKky O0eToHa OTAENbHBIME O10KaMKu OeTOHHpOBaHKS — B OETOHHEIX
H JKeNe300eTOHHBIX KOHCTPYKIHSX, BO3BOAUMEIX HAa CKAIBHEIX H HECKAILHEIX OCHOBAHHIX.

11 Pacuer ocHoBaHMmIi o JedopmManuam

11.1 PacueT OCHOBaHHMH ¥ TI'DYHTOBBIX COOpYXeHHH (IUIOTHH H Ap.) mo AedopManmsM
HeOOXOMMMO IIPOH3BOIMTE Ui OOOCHOBAHHS KOHCTPYKIHH CHCTEMBI (COOpY/KEHHE—
OCHOBaHHE» HMIHM €€ 3JIEMEHTOB, IEpEMEINEHHs KOTOpHIX (OCamKd, TOpH30HTAILHEIE
OepeMeINeHHs, KpPeHsl H 1p.) HNODKHEI OHTE He Oollee HOPMHpPYEMEBIX 3HAdYEHHIA,
rapaHTUpYIOAX 0[O 3ToMy (akTopy HOpMalbHBIE YCIOBHS HMX OSKCIUIyaTalud H
o0ecrednBarOMX TEXHHYECKYI0 HAIEKHOCTh H JOJrOBEYHOCTh. IIpH 3TOM MNPOYHOCTH H
TPEIMHHOCTOMKOCTE KOHCTPYKIMH JOJDKHBI OBITH NOITBEPXIEHEI PAacdeTOM, YYHTHIBAIOINMM
YCHIIASA, KOTOPEIE BO3HHKAIOT IIPH B3aHMOJEHCTBHH COOpPYKEHHS C OCHOBAaHHEM.

Pacuer mo medopmamusm mODKEH HDPOM3BONUTECA Ha OCHOBHEIE COYETaHHMA HAarpy30K ¢
YYETOM Xapakrepa HX JEHCTBHS B IpOIECCE CTPOHUTENECTBA M 3KCIUIyaTallHd COODPYMKESHHS
(mocnenoBaTENEHOCTH M CKOPOCTH BO3BEIEHHS COOPY)XSHHS, TrpaduKa HAIOJHEHHS
BOZOXpaHMIHINA H T.A.). PacdeTl NIepeMeINeHHH, OT KOTOPHIX 3aBHCAT IPOYHOCTH H
YCTOMYHMBOCTE KOHCTPYKIMH, CIeAyeT BEIIONHATh ¥ HA 0cOObIe COYeTaHUS HArpy30K.

11.2 Pacuersl ocHoBaHMM HO Ae(opMamusM NPOM3BOAST IO IPENENBHEIM COCTOSHHSM
nepBod WM BTopod rpymmnel (4.5.1 m 4.5.2). OHH HOJDKHBI BKIIOYATH PacyUeTHBIA MPOrHO3
nedopmanmii OCHOBaHHS M COOPY)XEHHMS IIPH COBMECTHOM MX paboTe H IPOBEPKY BHIIOIHEHHS
ycnosus (1), B xotopom momkHO mpuEEMarkes F, =S uw R, =S,, rme S - coBMmecTHast

IedopManus OCHOBAaHMS ¥ COOPYXKeHE:A (OCaHKH, TOpH3CHTAINBHEIE IepEMENICHHSA, KPSHE | Ip.),
S, — TpenensHOe 3HAaYEHHE COBMECTHOM Je)OpMalMil OCHOBAaHHS H  COOpPYKEHHS,

u
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KosbdumuenTs! y, ¥ Y, NPHHAMAIOTCA B COOTBETCTBHH C 4.5; kKoa(duIiment y, BO Bcex

ClIydasx IpUHAMAEeTCs paBHBIM eIHHHUIIE.

ITpornosukle 3Ha4Yenus Aedopmanui S crnegyeT MPEMEHATE TAKXKe [l aHAHM3A IOBEJCHHS
CHCTEM «COODYKEHHEe—OCHOBAHHE) IIPH OLEHKAX MX HA/IE)KHOCTH B IIEPHO SKCILTyaTallHH.

11.3 IMpenensHble 3HAYEHHS COBMECTHOM AeOpManiy OCHOBAaHHI M COOPYXeHHS R, =S5,

ycraHaBnEBaioT HJI Ha MpOeKTHpOBaHHE KOHKPETHBIX THIOB TMIPOTEXHHYECKHX COOpYKEHHH
HCXO07 B3 He0OXOIMMOCTH COOIIOnEeHHs:

TEXHOJIOTHYECKHX TpeboBaHmii K AedopMamusaM COOpY)KEHHsS, BKmodas TpeOoBaHHs K
HOPMAJIbHOH 3KCIIyaTanuy 060pyn0BaHMs;

TpeOOBaHH# K HPOYHOCTH, YCTOMYMBOCTA M TPEIMMHOCTOMKOCTH KOHCTPYKIMH, BKIIFOFAs
00IIyr0 yCTOHIHMBOCTE COOPYKEHHS.

ITpu HazgaueHnu R, =S, HeoOXOIHMO YYHTHIBATH JOMYCKAEMYIO Pa3sHOCTh 0CAIOK MEXIY

CEKIIUsSMH W YACTSMH COODY)KEHHH, HE IPHBOAANIYIO K HApYIMEHHIO HOPMalbHOH paGoTel
MEXCEKIIMOHHEIX MIBOB, BO3MOXKHOCTh MEpENHBa BOAE! depe3 IpeOeHb IUIOTHHEL, HapyIIeHHs
HOPMAJBHOH SKCILTyaTaldy CBI3aHHBIX C COOPYKEHHEM KOMMYHHUKAWH | T.IL.

11.4 3pauenms coeMmecTHOM Jedopmanmm F, =S cleayeT ONPEAENATs, HCIONB3Ys

pacueTHBIE METOABI MEXAHHKH CILIOIIHOM CPENBI, HCXOAS M3 YCIOBHH COBMECTHOH paboThI
COOpYKEHHS ¥ OCHOBaHHS. [IpH 5TOM JOIDKHEI OBITH B IOCTATOYHON CTETICHH Y4ICHEI PEallbHEIC
0COBEHHOCTH PaGOTHI CHCTEMEI «COODYXKEHHE—OCHOBAaHHME»: MPOCTPAHCTBEHHBIH XapaKTep
nehOpMHpOBaHHS, HENMHEHHAs CBA3b MEXAy HAUPDKEHHAME H  JehopMalmsMy,
IIOCJIEOBATENLHOCTE BO3BEICHHS COOPY)KEHHMS H NPHIOKEHHS Harpy3ok, IIPOLECCH
KOHCONHJAIAY ¥ IONI3YIECTH.

Ilpm 3ToM ompeneneHre AedopMaluil COOPYKEHHS H OCHOBaHHSA B 3aBHCHMOCTH OT HMX
KJIacca M JTana IpOEKTHPOBAHHMS CIETyeT MPOM3BOIATH Kak YHIPOIICHHBIME (MHKEHEPHBIMH)
metopamu pacdera (11.5 — 11.14), Tax ¥ BEYHUCIHTENSHEIME METOJAMH, 0a3HpYIOIAMUCA Ha
fonee HeTanbHOM CXEMaTH3allHH CHCTEMEBI «COOPYXKCHHE—OCHOBAaHHE» M Ha HCIIOIB30BAHHH
6oJIee COBEPIIEHHEIX MATEMATHYECKHX MOJIeNel rpyHTa (HeJMHEeHHBIX, yIpYTo-IIacTHIECKHX, B
TOM 9HCJIe YIUTHIBAIOIIAX MHOTO(hA3HOCTE, PEOJIOTHYECKHE CBOMCTRA TPYHTOB H T.1.).

3HaueHus meopMaldii COOPYXEHMH M HX OCHOBAHHH B NEPHOA JKCIUTyaTallHH CIIEXyeT
OIpelelNsiTh C YJYeTOM Da3BHTHS MpOIECCOB KOHCONMOANMM H MNOJN3Yyd4EeCTH IPYHTOB, a B
KPHOJIMTO30HE — TAK)Ke MPOTIECCOB MPOMEP3aHMs W OTTAHBAHHA TPYHTOB HpH 00s3aTelBHOM
HCIONB30BAHMHM YKA3aHHEIX BHIIE BEIYHCIUTENLHEIX MeTomoB. Ha mpenBapHTENbHBIX CTaHAX
npoexTHpoBaHus u mus coopyxenuii III — IV xraccoB ompenenenue HeCTaOHIH3MPOBAHHEX
3HageHHH NehOPMAIHH IOITYCKAeTCs IPOU3BOMUTE YIIPOIEHHBIMHY (HHXEHEPHBIMH) METOAMH,
HapuMep Ha OCHOBE PEMICHAH OTHOMEPHBIX 33/1a9 KOHCOMIAaH | O3y 4ECTH.

B Tex choydasx, Korja il ompemeneHHs XedopMmanmié 00A3aTENBHO HCIIOJIB30BAHHE
Heckonpkux Metomos (11.6.1 u 11.7.1), ycnosue (1) MODKHO BEIIOMHATECA LA BCEX STHX
CITy4aeB.

11.5 PacuerHas cxeMa CHCTEMHI «COOPY)KEHHE—OCHOBAHME» [OJDKHa pa3pabaThiBaThCA C
yueToM (aKTOPOB, ONpENENSIONMX HAIPDKEHHOE COCTOSHHE ¥ neopMalud OCHOBaHMA H
coopyxeHuss (KOHCTPYKTHBHBIX OCOOEHHOCTEH COOpYXEHHs, TEXHOIIOIHH €ro BO3BEACHHA,
XapaKTepa CJIOXKEHHs B CBOMCTB IPYHTOB OCHOBAHHUSA, BO3MOXKHOCTH MX H3MEHEHHA B IPONECCE
CTPOHTENBCTBA B SKCILTYaTAIIHHA COOPYKEHHS, XapaKTepa BHEITHMX BO3/IEHCTBHH | T.I1.).

PacueTHEIE MOJEIH CHCTEMEI «COOPYXKE€HHE—OCHOBAHHE)» MOJDKHEI YYHTBIBATH BH3YallbHOC
HapylleHHe KOHTaKTa MEXIy HHMH.

Pacyersl fAedopMamuii CHCTEMBI «COOpYKEHHE—OCHOBAHHE» B HEOOXONHMMEIX CIydadX
ClleAyeT IPOM3BONHUTE IS YCIOBHH INPOCTPAHCTBEHHOH 3aJadH. Jlna coopyxeHu#, AIHHA
KOTOPHIX IIPEBHIIIAET IMAPHHY Oollee 9eM B TPH pasa, pacueTsl JOIMYCKAeTCA IPOM3BOMUTE JULA
yCIIOBHIi IUTocKoM medopmanue. B ciydae korza mMMpHHEA COOPYXESHHS IPEBBRINACT TOJIIHHY
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cxxuMaeMoii Tom H,, onpeneneHHyo mo 11.6.2, B nBa u Gonee pasa, HOIyCKAaeTCs pacieT

0CazIoOK IPOM3BOIATE IS YCIOBHS OMHOMEPHO#H (KOMIIPECCHOHHOMK) 3a1a4H.

11.6 Onpenenenne ocagok cooOpyxeHHH

11.6.1 Omnpenenenre CyMMapHBEIX OcCaloK S B 3aBHCHMOCTH OT Kjacca H 3Tana
NPOEKTHPOBAaHAS COOpPYXKEHHH, pacIONOXKEHHBIX Ha HECKANbHBIX OCHOBaHMAX, CIEHYET
IIPOM3BOJMTH, METOAOM IIOCIHOMHOrO CYMMHDOBAaHHMA M BEMYHCIHTEIBHBIMH METOJaMH B
coOTBETCTBHH C 11.4.

Ha mpeBapHTeNbHBIX CTANUsX NPOEKTHpoBaHWS (mma coopyxenuid III — IV xmaccoB — Ha
BCEX CTANMAX IIPOEKTHPOBAHHSA) [ ONpeNeNecHHS 3HAa4CHHM § paspernacTcs OrpaHHIMBaTBCH
METOIOM IOCTIOMHOT0 CyMMHEPOBAaHHES B IPEJENaX CKUMAeMoro cios H, mo ¢popmyne

2 [0'“,, -G 1,..}‘l,. n o .
- ) 2P, Z,Y .8 . ZY of , 28
D e 3 (28)

pii i=1

IIe G, ,;— NONMOJHUTENFHOE BEPTHKATLHOE HAPSDKCHHE B CEPEIUHE IO CII0s Ha riayOuHe Z;

OCHOBAHHS OT HATPY30K H IPHIPY30K (COCEIHHE COOPY)KEHHs, 0OpaTHHIE 3aCHIKH U IIp.) HO
BEPTHKAIH, IIPOXOASIEeH Jepe3 EHTP NOAOMIBEI COOPYKEHHUA;
. — HaIpsDKEHHE B CEpEIHHE i-ro Clos Ha IIyOHHe z OoT OBITOBOrO JABIICHHA Ha OTMETKE

Z,Y W

IIOJIOIIBEI COOPYKEHUS;

Y' — yIeIbHEIA BeC TPYHTA, PACIONI0KEHHOIO BHIIE IONOIIBEI COOPYKEHHS,

hi — TONIHMHA i-TO ClOS TPyHTa, IpuHEMaeMas He Gonee 0,25 (31eck b — mMpAHA HOJOLIBEI
COOpYXEHH);

Ep; — Monyns gedopMaliay i-TO CIOS TPYHTa, ONpeelsleMbIi IO KOMIIPECCHOHHOM KpHBOWM
Ha y49acTKe IepBUIHOTO HATPY)KEHHS B COOTBETCTBHH C IIPHIIOKEHHEM [1;

Esi — Monyms mnedopMaldy i-ro CIOS TPYHTa, ONpEENseMbli aHANOIHYHO IO BETBH
TIOBTOPHOI'0 HarpyXeHHS,;

#1 — THCIIO CIIOEB, Ha KOTOPOE pa3buTa cxkumaeMas TOJIa OCHOBaHES H ;

Bi — K03 hHITHENT, OMpeAeNAeMBIi 10 IPHIoXKEHHIO [,

IIpu cpenHeM [JaBJieHHE [OZ IOAOMIBOM COOpY:KeHHs P, Gombiie pacdeTHOTO COMPOTHBICHH
rpyETa OcHoBaHEs R, onpenenensoro mo CIT 22.13330, ocamky CcHemyer OHpENENATh
UHCIIEHHBIME METOJaMH, YIHTHBAIOIMMHA YIPYrO-ILIACTHYECKHH XapakTep eQopMHpOBaHHSA
IPYHTOB, IPOCTPAHCTBEHHOE HANPDKEHHOE COCTOSHHE, I[OCNEeNOBATENBHOCT: BO3BEACHHA
coopyxeHus. J{is IpEOIKSHHBIX PacueToB OCAKY OCHOBaHHA ONpPENEIAIOT NpH CPeAHEM
JaBJIEHUH TIOJI IOAOIIBOM COOPYKEHHS.

11.6.2 PacyeTHas riiy6HHa CKHMAEMOTO CJIOS OCHOBaHUA [, IPHHAMAETCS H3 yCIIOBHA

6., =050,,, 29)

Ilie O:p — BEPTHKANGHEIE HANPSDKEHHA OT BHEIIHEH HArpyskd Ha HIDKHEH TIpaHHNe
C)KMMAEMOM TONINE IPYHTA (CyMMAapHBIE HANpPsDKEHHS OT COOPYXKEHHs, COCEIHHX 3/laHMH H
COOpYyXeHH#, OT GOKOBEIX IPHIPY30K H T.JI., BO3ZHHKAIONHE IIOCIE Hadana BO3BEACHHA
COOpYKeHHH);

0z,¢ — BEpTHKAbHEIE HAOPSDKEHKS B IPYHTE IO CTPOUTENECTBA COOPYKEHHS.

IIpy pacmoNoKeHHY yKa3aHHOH HIDKHEH IpaHHIEl CI0s B IPYHTE C E < 5 MIla wma npHa
3aJIeraHuH TaKOTo TPYHTA HEMOCPEACTBEHHO HIDKE STOX IPaHUIB! OH BKJIOYAETCH B COKUMACMYIO
Tomry. HKHIOI TpaHHIly CXHMaeMoro Clof B 3TOM IpYHTE CIEAYET ONPENEIITH HCXOIA H3
ycnosus 6, , =020, ,.

IIpu 3aerapuy IPpyHTOB ¢ MomyneM nedopmanuu E > 200 MIla B npenenax H, riybusa
CHKMMAEMOH TOJIIH OTPaHAYMBAETCS KPOBJIEH 3TOr0 IPyHTA.
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3HaYeHWs HAOPOKEHWH [JO/DKHEI ONDENENITBECA C yJeToM (QHIBTPANHOHHEIX CHI H
B3BEIIHBAIOIIETO JSHCTBHSA BOJBI HIDKE YPOBHSA IPYHTOBBIX BOI.
11.6.3 HecrabummsupoBaHHas 0canKa §; K MOMEHTY BpeMEHH ! OIPEACIAETCA 0 dbopmyne

5i= S(Ulal,crp + Uzacrp , (30)
8 _+90,,

Lerp

rae Uy, Uz — COOTBETCTBEHHO CTENEHE IIEPBHYHON W BTOPHIHOM KOHCOJIM/IAllMH IPYHTa,

Scrps Olop — TApaMeTphl IION3YYECTH IPYHTa, ONPEAENACMBIE MO PpesyibTaram
KOMIPECCHOHHEIX MCIBITAHKH IPYHTA II0 JPEHUPOBAHHOH CXeMe;

§ — KOHEedHas 0cajKa, ompejeisiemMas B coorsercTsaH ¢ 11.6.1.

CreneHs mepBHUHOM KOHCOMEAmMA Ul OIpEeNeNseTcs M0 PEMeHHIo OJHOMEPHOH, LIOCKOH
HIM TIPOCTPAHCTBEHHOM 3anaed KoHCOMupamuu. Jlna coopyxenmd III — IV xnaccor Uj
pa3pelieHo ONPEeeNsTh N0 SMIHPHIECKHM rpaQKaM 3aBHCHMOCTH CTENEHH KOHCOIHIAIAH U

OT T, = JUIS pasNMYHBIX 3HA49CHHH c.. B ciydasx KOrZa HOpOBOE JABIEHHE MOXKHO HeE
0
yuuTHIBaTh, Ciemyer npuEEMath Ui = 1. Heo6XoZuMoCTh ydeTa INOPOBOTO /JaBJICHHA
OIpeJeNsIeTcs coraacHo 7.15.
11.6.4 Crenmens BTOpHYHON KOHcONMHpamue U2 ompenensercs IO PEIneHHIM OJTHOMEPHOH,
IUTOCKOH WTH TPOCTPAaHCTBEHHOM 3ajad M C YYETOM CBOHCTB MOJN3Y4ECTH IDYHTa. Js
coopyxenuii 11 — IV xmaccoB Us fionyckaeTcss ONpeleiTs no bopmyne

U, =1-¢ 7, . 31)

11.7 Pacuer KpeHa coopy:keHHi Ha HECKANLHBIX 0CHOBAHHAX

11.7.1 Onpenmenenvie CyMMapHEIX KPEHOB i B 3aBHCHMOCTH OT Kiacca H OSTana
IIPOEKTHPOBAHKS COOPYXXEHHH, PACTONIOKEHHBX HA HECKANbHBIX OCHOBAHMAX, MOJDKHO
NPOM3BOMUTECS KaK YOPOIICHHBIMH METOJaMH pacdeTra (11.10 = 11.11), Tak =
BEMHCIHTENRHEIME MeToaMd. Ha IpenBapHTeNBHBIX CTaiusX NPOCKTHPOBAHHA (mma
coopy:xeru# III — IV K1accos — Ha BCeX CTaMsAX TIPOEKTHPOBAHKS) UL ONPE/eTeHHs 3HAYeHHH
i (IpE HOCTATOYHO ONHOPOJHBIX HIM TOPH3OHTAIBHO-CIOHCTHIX OCHOBAHHAX) HOIYCKAETCH
OTPaHMYHMTHECS MCIONE30BAHHEM  YIPOIEHHBIX METOJOB  pacdcra. IlpE cymecTBEHHO
HEOJJHOPOJHEIX OCHOBAHHAX ONPENENEHHE CYMMapHOTO KpeHa JOJDKHO BBEHIONHATHCH TOIBKO
BEMUHC/ATETHEIME METOJAMH, C YIETOM BIIUSHHES IIPHTPY30K H COCENBEX (yHIaMEHTOB.

11.7.2 KpeH COOpYKEHHE C IpSMOYTOJLHOH MOJOIIBOH, BEI3BAHHEIA BHELIEHTPEHHEIM
IIPHIOKEHHEM BEpTHKANBHOH HAarpyskd B IpelenaX INAPHHBI COOPYXCHHA, B Cilydae
ONHOPOJHOTO H TOPH30HTATIBHO-CIOHCTOrO OCHOBaHMs 0e3 ydeTa (HTBTPaIMOHHBIX CHII
IOITyCKaeTCsI OIPEIEIATE:

a) B HampaBlleHHH 6OJBIIel CTOPOHE! TONONIBEI COOPYXEHHUA IO bopmyne

M, 1-v,]
 =tgw, =k, —--——"—; 32
L =1gm, =K JE E (32)
6) B HaIpaBJICHAX MEHbIIEH CTOPOHEI MOZOMIBEI COOPYKEHHA 110 thopmyne
M, 1-v,]
i, =tgo, =k, ———"—; 33
p = B0y 2773 E (33)

m

I7ie @7, Mp — YTIIBI KpeHa COOPYKEeHH;

k1, k2 — GespasMepHbIe K03 QHUIMEHTEI, ONpe/eNseMble IO PACYHKY 1;

M, M, — MOMEHTH, JAEHCTBYIOIIHE B BEPTHKAJIbHOH ILIOCKOCTH, HapaniensHoH
COOTBETCTBEHHO GoMbIIeH H MEHBIIEN CTOPOHAM IIPAMOYTOJIBHOM ITOXOIIBEL,

I, b — COOTBETCTBEHHO [UTHHA H IMHPHHA TOJIOIIBEI COOPYKEHHI,

Vimy Em — K03 (HIMEHT NONEpedHOl Ae(opMaIuy i MOy JedopMalliy IPYHTA.
46 L 1
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Pucynox 1 —T'paduxu nis onpegesienns kKodddunuentos k1 u k2

11.7.3 KpeH coopyXeHHs OT NpHIPY3KH OCHOBaHHJ BHE IIOJIOMIBBI COOPYXEHHS CIEAYyeT
ompenensTh mo dhopmyne )
SB - SA

b (34

i=tgw, = "

e Sy, Sp — OCaIKH KpaeB IOJOIIBE coopyxeHui 4 B B (pHCYHOK 2) IpE X14 =C + b &
X1,B= €,

b — pa3Mmep IOJOLIBEI COOPYKEHHS, BIOIH KOTOPOH MIPOUCXOAUT KPeH;

2¢ — MEPHHA TOJIOCHL IIPHIPY3KH (PHCYHOK 2).

[Ipurpysky [OONyCKaeTcs alIpOKCHMHPOBAaTh IPAMOYTONBHOH, TPEYTONBHOH  HIH
TpanenenaIBHOM 3MIOpOi B 3aBHCHMOCTH OT (OPMBI 3aCEIIaeMOro KOTIOBaHA.

/o ]
n Ax I Bl/y | ¥
&“77— 7z 7 P Vv i
4 Lo, |Spf
+
| X154 L XAHP

Pucynok 2 — Cxema K onpe/ieJIecHAI0 KPEHA COOPYKEeHAH 0T NPHIPY3KH

11.8 Pacyer ropH3OHTAIBHEIX IIEPEMEIICHHN COOPY)XEHHH Ha HECKAJBHEIX OCHOBAHHSX H
JIEMEHTOB COOPY)KGHHs, BOCIDHHHMMAIOIMX TIOPH3OHTAIBHYIO Harpy3Ky (Hampumep,
NomNopHEle cTeHBl, 3mamus ['DC, aHKepHBIE YCTpOMCTBa), CIEQyeT IPOM3BOMUTE
BHIYACIIMTENBHEIME ~ METOJAMH, YYHTHBAIOIAMH  pa3sBHTHE OONacTel  MIaCTHYECKHX
neopmanuii, B coorBeTcTBHHE C 11.4.

=Ny [
| — I A e S
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Jlns coopyxenmii [II — IV k1accoB rOpH30HTANBHEIE NEPEMENMIEHHA Pa3pEIIEHO OIPEALIIATE
YIIPOIMIEHHEIME METOIAMH JJIsi KOHEUHBIX TOPH30HTAIbHEIX HEePEMEIICHIHA.
11.9 HecTabuim3upoBaHHEIE TOPH3OHTAIGHEIE IEPEMEINECHHS COOPYKEHHH % K MOMEHTY
BPEMEHH [ CIIeAYeT OIpeeNsTh no Gopmyne
- (al,crp + U28crp )u

U, = . 35
¢ 8,y 8o (33)

lerp

€ Scrp, O1,crp, U — M. dopMymy (30);

# — KoHeuHOe (cTabMIM3HPOBaHHOE) IEPEMEINEHHE COOPYKEHHA.

11.10 IlpenensHble TOPU30HTANBHEIE IIEPEMEINEHNS COOPYXXEHHS Uy HE JNOIDKHEL OEITE Oonee
0,75utim, THE Ulim — TOPH3OHTAIBHOE IIEpPEMEINEHAE COOPYKEHHS, COOTBETCTBYIOMIEE
TOCTHIKEHHIO HPENEBPHOr0 pPaBHOBECHS CHCTEMBI «COOPYXEHHE—OCHOBAHHME» IO IUIOCKOMY
C/BHTY H OTIpefEeNsIeMoe 0 Gopmyite '

x.]
A 2
Uim = Ui, pt P, s
pl

(36)

€ U limp! — IPEAETHEHOE IEpEMENIEHHE NTaMIIa;

Api — IIOmazne MTamIia;

A — nnomans GyHIAMEHTa COOPYXKEHHS,

11 — TIapaMeTp, OIpeIeNsAeMELi B COOTBETCTBHH ¢ IpuuoxenueM 1.

12 KoHTpO/IL KagecTBa NOATOTOBKH OCHOBAHMI rHIPOTEXHHIECKHX COOpYKEeHHH
OcHoBHBbIE IOJIOKEHH S

12.1 Bo3Be[eHHe THAPOTEXHHIECKOTO COOPYKEHHS paspemacTcs TOJNBKO Mocie NOATOTOBKH
OCHOBaHHs (M OeperoBBIX NPHMBIKAHWIT), BEIIOJHEHHOA B COOTBETCTBHM C IIPOCKTOM H
IPAHATOH KOMHCCHEH 110 aKTYy.

12.2 KOHTpONb KadecTBa NMOATOTOBKE OCHOBAaHHE (KOHTPOIB) B HPONECCE CTPOMTENBCTBA
IpPOBOJMTCS B paMKaX CTPOHTENHHOIO KOHTPOJS, OCYIMECTBIAEMOro ML cobronenus
COOTBETCTBHS TEXHOJOTHH M KadecTBa BBHIIONHSEMBIX paboT TpeOoBaHHAM IPOEKTA
npom3sozacTea padot (IIIIP).

12.3 KoHTpomhb TNpOHM3BOACTBA M IpHEMKA TOTOBHIX paboT IpPOBOJATCA COBMECTHO
NpeCTaBATENSIMH 3aKa39HKa, IPOEKTHOM H CTPOHTENLHOH OpraHu3alyi.

12.4 TlpoekTHas OpraHH3aIHs IO JONOBOPY C 3aKasdHMKOM CO3J@eT IPYynmy aBTOPCKOTO
Haj30pa M opraHm3yerT ee paboTy. ABTOPCKHE Han30p HOJDKCH TpeboBaTe obecmedeHHS
COOTBETCTBHS BLIIONHEHHBIX Ha 06BekTe pabor paboueil moxyMmeHTanwH. Bee oTCTyIUIEHHAS OT
IIPOEKTHBIX PelIeHMi W yKasaHHs 00 MX yCTpaHeHHH (HKCHPYIOTCS B JKypHAIC aBTOPCKOIO
Ha/130pa.

12.5 CrpomTensHas OpraHm3amiisi CO37aeT CiyxOy reOTEXHMYECKOrO KOHTPOI, B 3ajadH
KOTOpPO# BXOIST, B JAaCTHOCTH, HAONIOJEHMS 3a TEXHOJOIHYECKAM IPOLECCOM, ompoboBaHuE
[NOATOTOBIEHHOTO OCHOBAHMS, OIpE[eleHHe XapakTepHCTHK TIPYHTOB H IpPOBEPKYy €TI0
COOTBETCTBHSA TpeOOBaHWAM MpoeKTa. Bee HAOMOAESHAS B Pe3yIbTaThI ompoOoBaHUs 3aHOCATCS
B COOTBETCTBYIOIIHE JXYPHAIBI TEOTEXKOHTPOJIS.

12.6 KoHTpos 0hopMIIseTcs: Kak KOHTPOMb CKPEITEIX paboT M IO €r0 HTOTaM COCTaBIIACTCS
IOKyMeHT (akT) 06 HX IpHeMKe H OPHTOJHOCTH 00C/IeOBAaHHOTO OCHOBAHHS HIMH €ro yJacTka K
BBIOIOJHEHHIO mocneayomux pabor. Heobxomumoe NpHIOKEHHE K akTy NPHCMKH —
JOKYMEHTAIHS TI0 BEIIONHEHHEIM HEDKEHEPHO-TEOJIOTHIECKHAM H3BICKAHIAM H HCIONHUTCIEHEM
ChEMKaM, B KOTODHIX yKa3aHEI (h)aKTHIECKAE OTMETKH MOBEPXHOCTH ¥ IPaHUIBI OCHOBAHHA (am
€ro y4acTKa) B ILIaHE.

48 T oLiarm/mD
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KOHTPOJIB Ka4vecTBa NOAroTOBKH OCHOBAaHHH, CJI0KEHHBIX HeCKaJIbHBIMH IPYHTAMH

12.7 KoHTpons KadecTBa OCHOBaHMH, CIOXEHHHIX HECKaIPHBIMH TIPYHTaMH, IOIDKEH
BKJTFOYATh:

- Habmonenne 3a COOMONEHUEM IIPUHATON B IIPOEKTE TEXHOJIOTHH TOATOTOBKH OCHOBAHN;

- otbop mpob u onpeneneHne XapaKTePUCTHK IPYHTOB;

- OPOBEPKY COOTBETCTBHA IOKasaTened ()M3MKO-MEXaHHYECKHX XapaKkTepHCTHK IPYHTOB
OCHOBaHHS WX MPOEKTHHIM 3HAYEHHAM.

12.8 KoHTpoNs KadecTBa IPYHTa OCHOBAHHS M IIPOBEPKY €ro COOTBETCTBHA TpeboBaHHAM
IIPOEKTa CJIEyeT OCYIECTBIATE NEOTEXHHIECKOH CIIyX0e CTPOHTENECTBA.

12.9 Yacrota (amcno mpo6 ma 100 M*> ocHOBaHMs) H IyOHHa OIpoOOBaHHA HA3HAIACTCA
npoexTHO# opranm3armeii. JUis BceX OTOOpaHHBIX NPOD CBA3HEIX TPYHTOB 00s13aTENBHO
Ompe/ieNieHre IUIOTHOCTH, BIXHOCTH H TIPaHyJIOMETPHYECKOTO COCTaBa, a i HECBASHBIX
IPYHTOB — JIOTIONHATENEHO K YKa3aHHBIM XapaKTePHCTHKaM HeOOXOIUMO ONpEAEISTE CTENCHB
mwioTHOCTH. [N Beex mpo6 (MM s OPaHMYEHHOTO 9YMcia Ipob) Moxer OBITE Ha3HAYEHO
OIpeZeNeHAe U APYTHX QU3HIECKHX M MEXaHWICCKAX XapaKTePHCTHK.

Jns Kaxmoi TOYKA OMpoOOBaHMS NOJDKHA BEIIOIHATECS IIIAHOBO-BEICOTHAS IEOJE3HICCKAA
IPHBSA3KA.

12.10 Bce HabmomeHHs M pe3yibTaThl J1abOpPAaTOPHEIX ONpENENeHHH, IONYYEHHLIC IPH
TeOTEXHHIECKOM KOHTDOJIE, MOJDKHEI CIY)KHTh I OLIEHKA COOTBETCTBHS KadecTBa OCHOBAHHA
tpe6GoBanusm npoekra. Heo6xoauMoe yclioBre NPHEMKH OCHOBAHHA — COOTBETCTBHC 3HAYCHHH
OnpeeNsIeMbIX XapaKTePHCTHK KOHTPOJIEHEIM 3HAYCHHAM.

12.11 KagecTBO NOATOTOBKH OCHOBAaHMS OIEHHBAETCS CpPaBHEHHEM thakTHIECKMX OTMETOK
€ro IOBEPXHOCTH ¥ 3HAYEHMH TT0Ka3aTeN el CBOMCTB IPYHTOB C MPOCKTHEIMH 3HAUCHHAMH.

12.12 TIpu npHeMKe OCHOBAHHS HaMBIBHOIO COOPY)KEHHs (MIH €ro y9acTka) JOJDKHA OBITh
YCTAaHOBIEHA CTENEHb COOTBETCTBHS KAYeCTBa OCHOBAHMAS TPEOOBAHMAM NPOEKTA 110:

BEIIONHEHHIO BCKPHIIIHEIX pafoT W COOTBETCTBHIO (PAKTHYECKMX OTMETOK, ONPE/CIACMBIX
reoIe3U4eCcKOii CHEMKOH, IPOEKTHEIM;

(u3MKO-MEXaHAYECKUM XapaKTepHCTHKaM [pob TIpyHTa, oToOpaEHOTO H3 OCHOBaHHUA
(BKIIIO9As TPYHT, yIOXKeHHEI B MecTe Iepebopa  3aMeHsIOIIHI HeKa4eCTBeHHEI IPYHT).

Ot6op mpo6 TpPOH3BOJMTCA IO KOHTPOJBHBIM IONEPEeYHMKaM M CTBOpaM, NPHHATEIM UL
KOHTPO/IA HAMEITOTO IPYHTA, a Takke B XapaKTEPHBIX MECTax MEXy IONCpeTHHKaMM IPH
HAIMYAH, HAIIPHMEP, CIabBIX TPYHTOB.

12.13 Tlpm mpomseoxcTse paboT B 3EMHHH NeEpHOA HEOOXOXMMO BECTH nabmonesns (¢
¢ukcanueil B XypHale HaOmIONEHH#) 32 COCTOAHUEM H TeMIepaTypoli T'pyHTa OCHOBaHMN,
TEMOepaTypod BO3dyxa, CKOPOCTBIO BETPa, arMocepHBIME ~OCAIKaMH H TOIIIHHOH
IPOMOPOXKEHHOTO CIIOS TPYHTA.

12.14 TIpu xonTpore kadecrsa ocHoBarm# ['TC, pacmonoXeHHEX B CEBEpHOH CTPOMTEIBHO-
KITAMATHYECKOH 30HE, cledyeT obpamaTh BHEMaHWE Ha XapakTep H 3HaY€HHE JIbIHCTOCTH H
3aTOp(OBAHHOCTH ISl HECBA3HBIX TPYHTOB, @ [ CBA3HEIX TPYHTOB, KDOME TOTO, H Ha CTETICHD
3aCOJICHHOCTH.

KOHTPOJ'!I: Ka4vecTBa MOAT0OTOBKH OCHOBaHMIA, CJI0KEHHBIX CKAJLHBIMH I'PYHTAaMH

12.15 TIpu BCKPHITHH KOTJIOBaHA B CKANBHBIX NOPOJAX CIEyeT KOHTPOIMPOBATH COCTOSIHHE
[Opo, B TOM UHCIE M IeO()H3MYECKUMH MeETonaMM, GUKCHpYs HATMIHe B HAX TPCIIHH (c
3amoHATENEM H 6e3 Hero), 30H Jpobiierns, cOpOCOB H CIBHIOB H T.II

12.16 ITpoTHBOGHIGTPAUMOHHEE MEPONPHATHS Ha KOHTAKTC MEXIY CYTJIMHHCTEIM SIPOM
WM 5KPAaHOM IUIOTHH ¥ CKAIBPHBIM OCHOBAaHHEM (pactiCTKa H 3ajeiKa KPYIHBIX TPEIIHH
6eToHOM, IIPEMEHEHHE IUIOIANHOM EeMEeHTAIHH, Habper-6eToHa, YCTPOMCTBO CHEMUaNbHBX
NOKANBHBIX IIPErpaj TPemMH M Jp.) NOJDKHEI BBIIONHATECA COTJIacHO pabodeMy NPOEKTY
CKAJIGHOTO OCHOBAHHS C YYETOM JETalbHOIO HHXXEHEPHO-TEOJIOTHIEeCKOro 060CcHOBaHHA.

IO
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OcHoBaH¥E 107 YKIAIKY IPOTHBOGHIFTPAIIHOHHOI0 YCTPOMCTBA IIOTHHEL CIIETyeT IIPHHHMATE
TI0 y4acTKaM (II0 CeTKe KBaJpaToB).

12.17 KoHTpons KadecTBa MOATOTOBKM CKANBHEIX OCHOBaHHH OETOHHEIX COOpYXKEHHH
JIOJDKEH BKJFOYATH MPOBEPKY COCTOSHHS IIOBEPXHOCTH, OTCYTCTBHA B IIOPOZIE HE3aJETAHHBIX
TpEINHH, KaBepH M T.IL., 3aPACOBKY TPEINHH B CKalle Iepe]i 6eTOHUpOBAHHEM.

12.18 TIpu KOHTpOJE Ka4ecTBa CKAIBHOTO OCHOBaHHS COOPYXXEHWH, DacIONOKCHHEIX B
CEeBEpHOH CTPOUTEIHHO-KIMMATHIECKOH 30He, cleqyeT oOpallare BHHMaHHE Ha CTENCHbL
BHIBETPENIOCTH CKaJlbl, [IAPHHY pPAcKpBITHA TPEMHH H CTENeHP HX 3allOJHEHHA
MeJKO3EpHHCTEIME TPYHTAMH, JIbAOM, JLIOCOZAEPKAIIMM MarepHanoM (JeZ B BHJAC IEMEHTa,
IJTMPOB).

12.19 KOHTpON: M OIEHKAa Ka4eCTBAa [OATOTOBKHM CKAJbHEIX M TDYHTOBEHIX OCHOBAaHHH
OJDKHEL BBITOJHATECA C YY4aCTHEM HH)XKEHepa-Teoliora, BXOAAIMEro B IPYNNy aBTOPCKOro
HaJ30pa.

KOBTPOJ'IB CTPOHTEJbHOI0 BONOIIOHHKCHHH

12.20 CrpouTensHOe BONOIIOHIKEHHE NPHMEHSETCS NP NPOH3BOJCTBE 3EMILHBIX pabot B
TIpoIecce BO3BEIEHHS TMAPOTEXHHIECKHX COOPYXKEHHM, YCTPOMCTBA MOJ3EMHEIX BEIpabOTOK,
KOMMYHHKALHIA, a TAKXKe IIPH JPYTHX paboTax B BOJOHACHIICHHEIX IPYHTaX.

12.21 3apgaya CTPOHTENEHOrO BOJONOHMMKEHHS — CO3J@aHHEC M IMOANCPXKaHHE B TCUCHHE
CTPOHTENFHOrO IIePHOJIa TeMPECCHORHON BOPOHKH B BOJOHOCHBIX TDYHTaX, IZIe yCTPauBaloTCA
KOTJIOBAHBL, @ TAKKe CHATHE H30BITOYHOrO HAlmopa B IOJCTHIANOINMX BOJOHOCHBIX IPYHTAX,
OTJIEJIEHHEIX OT IIOZIOIIBEI KOTIOBaHA BOJOYIOPOM.

12.22 Ha cTpoWTENsHOE BOJONOHIKEHHE JOJDKEH OBITH COCTAaBIEH MPOEKT IPOH3BOACTBA
paboT, B KOTOPEIH OJDKHEI GBITH BKIFOYEHBI HEOOXOTAMEIE I CITy>OEBI KOHTPOJIS MaTepHAaIbL:

CTPOMTENBHEL MeHepaTbHbIH IJIaH CHCTEMEI CTPORTENEHOTO BOJONOHIIKEHHS, TI€ HAHECCHEI
KOHTYpBI OyIyIIEro COOpPY>KEHHS M IEONOrHYecKHe paspesbl ¢ YKa3saHHEM GbANETPaHOHHAIX
CBOMCTB I'PYHTOB;

IporpaMMa BEJeHHS THAPOTEONOrMYeCKAX H TIeOe3MYECKHX HaOIIONeHuH B IEPHOZ
CTPOHTENECTBA.

12.23 B npouecce npon3BojcTRa paboT CIEMyeT NIPOBEPATE!

cobIo/IeHre POEKTHAIX pasMEPOB CKBAXKHH;

rpaHyJIOMETpHYECKH cocTaB OOCHIIOK ~(EIETPOB  BOJONOHIKAIOMEX CKBAXHH B
cooteercTBEH ¢ mpuHATEM B ITI1P;

yCcTaHOBKY QHIBTPOBEIX KOJIOHH,

IpaHyJIOMETPHYECKHI COCTAB W IPABMILHOCTh YKJIaAKA (QHIBTPOB HA OTKOCAX KOTIOBAHOB
cornacuo IITIP 1o BOIOMOHMKEHHIO B HeycToWuMBHIX (Cyh(O3MOHHEIX) IPYHTaX, & TAKKe IIPH
OTKPEITOM BOZIOOTIIHMBE;

COCTOSIHHE OTKOCOB M [JHA KOTJIOBaHa — €KEIHEBHEIM BH3yalbHOIO OCMOTPOM C YHETOM
aHaJIM3a THAPOTEOJIOTHIECKHX B Fe0Ie3nUeCKIX HabIoNeHYH;

COCTOSHUE TePPUTOPHH K COOPYKEHHUH, HaXO/SIAXCS B 30HE ICIPECCHOHHON BOPOHKH.

3aMedeHHBIE WM3MEHEHWS IOJDKHEI OTMedaThcsl B JKypHame mnpomssomctsa pabor. O
HApYIIEHHSX CIeAyeT coobmarh MPOEKTHOH OpraHHW3alliH, 3aKasduKy W INIABHOMY HHKCHEDY
CTPOHTENBHOTO MOpa3AeNeH s i He3aMeIMTENBHOro IPHHEATHA COOTBETCTBYIOMHX MEp II0
HX YCTpPaHEHHIO.

12.24 Cyx6a reoTeXHA4eCKOro KOHTPOJIA JIOJDKHA y4acTBOBATh B IPHEMKE B SKCIITYaTalHIO
CTPOHMTENBHOrO BOJOIOHIKEHHS M IIPH €r0 JIHKBHIAIHH.

Ciyx06a TeOTEeXHHYECKOro KOHTPOIS JOMKHA MpPOBOAMTH HAOMIOJCHHS 33 pPacXOAOM
OTKAYMBAEMOH BOJEL, CHFJKEHHEM VpPOBHEH (HANOPOB) MOZ3EMHEIX BOJ Ha IpHIeraromei
TEpPUTOpHM, H3MEHEHWEM XHMHYECKOr0 COCTaBa, TEMIEpaTypod OTKadMBacMOH BOJEL,
KOJIHYECTBOM BEIHOCHMEIX BOJIOHM TBED/BIX YaCTHIL.

Toy4eHHbIEe JaHHbIE HAGIIOACHUH OJDKHEI (PUKCHPOBATHCA B JKypHAIAX, TIC TAKKE ClIEAyeT
OTMedaTh HAOJIONAIOIAECS BO BPEMEHH TEHIEHIMH, BBOIONHATH CpaBHEHHE (aKTHIeCKHX
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3HaYeHMH C KPHTEPHATHHEIME IOKa3aTeIMH COCTOSIHHSA OCHOBAHWS (SCIH 3TH IIOKA3aTelH
yCTaHOBJIEHE] 10 H3MEPSEMOMY ITapaMeTpy).

12.25 Cuyx0a reoTeXHHYECKOI0 KOHTpOJIS [JO/DKHA IPOBEPATH YCTAHOBKY KOHTPOJIBHO-
m3MepuTensHO# anmaparypsl (KMA), npenycMoTperHyio B Ipoekte. B cocTas KHA nomKHE
BXOJHUTh:

- IBE30METPHl Ui ONpeleNeHHs CKOPOCTH NOHEDKEHHS IPYHTOBBIX BOA H IIOJOMKCHHA
JENPECCHOHHOM NOBEPXHOCTH B IIEPHO/ SKCILTyaTallHH;

- pemepsl B MapKe IS ONpefelleHrs BO3MOXHEIX e(opMaliiii TEPPATOPHY H COOpY>KEHHH,
HaXOJAIIAXCS B 30HE BIMAHHS BOJOMOHMKCHNAA;

- Opyroe wu3MepHuTensHOe 0GOpyNOBaHHE, HEOOXOOMMOE [ SKCIUTyaTalliH CHCTEM
BOJNONOHIKEHHUsT (MOTKM [N H3MEPEHHs DacXOJOB BOJEL, INAONOHBI JUIA OIpPEeNeNCHHA
H3MEHEHH KOHTYPOB OTKOCOB H T.IL.).

KoHTpob KayecTBa paGoT 0 YKPENJIeHHI0 OCHOBAHHI

12.26 [Ipm mpoBeneHWH CIENHAIBHBEIX BHJIOB paboT MmO YKpEIICHHIO OCHOBaHHH
THAPOTEXHIYECKHAX COOPYIKEHHIT C IIOMOIIBIO EMEHTAIMH, YCTPORCTEA IBAOIPYHTOBEIX 3aBEC 1
TpaHINEHHBIX CTEHOK, 4 TAaKKe apMUPYIOIAX TIEOCHHTETHHYECKHX MaTepHAlIOB HeobxomuMo
IPOBOETH KOHTPOJE KadecTBa BHIIONHEHHBIX PadoT.

12.27 B mpouecce neMeHTanuy HeOOXOIHMO IIOCTOSHHO OCYIIECTBILATE KOHTPOJIB KadecTBa
3aKpelenHns IpyHTa. [IpH 3TOM CliefyeT ONpEeAeNsTh CTCHEHb NPOIHMTKH I'PYHTa PaCTBOPOM,
COCTOSHHE €ro B IOpax, a TakKe OCTaTOYHYIO IIOPHCTOCTH, ONHOPOAHOCTE 3aKPEIUICHHA H
K03 GHIHEHT DHIHTPAIHH YIPOIHEHHOTO (YILIOTHEHHOIO) TPYHTA.

KoMIIeKe HcclenoBaHuii KadecTBa 3aKpeIUIeHHs IPYHTa BHITONHSIOT HEIOCPEACTBCHHO Ha
3aKpeIUeMOM ydacTke (ONPENENsMOT OCaiKy INTaMIia, H3ydaroT CTPYKTYpY 3aKpEIICHHOTO
TpyHTa 1o nrypdam u jp.) wiH B TabopaTopry Ha 0bpasnax (MOHOJIMTHOCTB, IPOYHOCTE).

BONONpOHAIIAEMOCTE  3aKPEIUIEHHOT0 TPYHTa ONpENeNIOT ~HarHETaHHEM  BOIBI B
KOHTPOJIBHYIO CKBRXKHHY .

Eciii IpOYHOCTS 3aKPEIUIEHHOr0 IpyHTa oKaxeTcs MeHee 90 % yCTaHOBIICHHOH IPOEKTOM, &
_ ymemsHOe Bomomoryomenue — Gonee 110 % mpoeKTHOro 3HAYECHHA, KAadCCTBO 3aKpeIUICHAA
IPyHTa CleyeT CYMTATH HEyAOBJIETBOPHTENBHBIM H HEOOXOMMMO MPOBECTH JOMONHATENLHOS
VKpEIJICHHE.

12.28 Ipu mpou3BoACTBE paboT HEOOXOMMMO IPEAOCTABIIATE CIIEAYIOIIYIO JOKYMCHTAIHIO:

JypHaJ TI0 NEMEHTAIMd, B KOTOPBIM 3aHOCAT NAHHBIE IO PEXHMy HATHETAHHM:A, COCTaBY
CMECH, KOHIEHTpAllMH | pacxoly pacTBOpa;

XypHaT 1ab0paTOPHBIX HCILITAHKY MaTepHAIIOB;

JKYPHAI U aKTHl KOHTPOIBHEIX HCIBITAHHH 3al[eMEeHTHPOBAHHOTO IPYHTA;

XypHan HabmoneHu# 3a QuubTpanyell ¥ ypoBHAMHE BOMBI B IEE30METPAX;

HCIIOJHUTEHHBN MPOdHIE 0 0CAM 3aKPEIUICHHOTO MacCHBa;

ILJIAH PACIION0XKEHHSA CKBAXKHH.

12.29 IIpu co3HaHMH JIBIOTPYHTOBOH 3aBECHl 3aMOPAXHUBAIOINAs CHCTEMA MOKET OBITE cHaHa
B SKCIIIyaTallMio TONBKO IIOCIE €€ MCIBITaHWH, BO BPEMA KOTOPHIX IPOBEPAIOT paboTy Bcex
V3]I0B 3aMOpP&XMBAIONIEH CTAHIMH, IPOYHOCTE M BOJOHEIPOHHIACMOCTH MarucTpajbHBIX
TpyGOIPOBOZIOB ¥ 3aMOPAXKHBAIONIMX KONOHOK, pafoTy 3alOPHEIX ycrpoiicTs. 1lo pesynbraraMm
HMCIBITAHAHN HAIJIEXKUT COCTABHTE aKT.

12.30 Bce HaGmoJeHMs 3a pekAMaMH H IOKA3aHWs M3MEPHTENEHBIX M PETHCTPHPYIOMIHX
IprGOPOB CIIEIyEeT 3aHOCHTH B XXypHAI — OCHOBHOH NEPBUYHEIA JOKYMEHT IO SKCILIyaTalliu
CHCTEMBI.

B xypHane HeoOX0IMMO PErHCTPHPOBATE:

TeMIIepaTypy TEIUIOHOCHTES B MaTMCTPATBHEX TPYOONPOBOIAX H KOJIOHKAX;

MOKa3aHks BOJOMEPOB H MAHOMETPOB, YCTAHOBIEHHBIX Ha IJIABHBIX Marcrpamix H
OTJEFHBIX KOJIOHKAX.
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12.31 IIpu HOpManbHOH paboTe 3aMOpaKMBAIOIIMX KOJIOHOK PasHHIIA MEXIY TEMIICpaTypaMu
TEIJIOHOCHTENs B MHTATENBHOM H oTBoAsmell Tpybax B mepeble 5 — 10 CyT 3aMOpakHBaHHS
nomkHa coctaeists 4 °C — 6 °C, 3aTeM mocTemeHHO CHIXaThes 1o 2 °C — 3 °C, a K KOHIly
aKTHBHOTO 3aMopaxuBaHms cHmKaThes J0 1 °C. OTKIOHEHHE OT 3TOro peXuMa yKasbeBacT Ha
3aCOpPEHHE CHCTEMEI TATAHUS KOJIOHOK.

12.32 JInd KOHTpONISA HAJ pachpefielleHHEM TEMIOHOCHTENI IO OTAEIBHBIM yHacTKaM
3aMOpaKHMBAHKSA Ha KAX/IOM U3 IapaUiebHO NONKIIOYEHHBIX PACIIPEIEIUTeIeH YCTaHaBIHBAIOT
midepeHnHaIsHEIe MAHOMETPH ¢ JuadparMamy.

12.33 KoHTpOms TeMOepaTypel IpyHTa B [polecce €ro 3aMOpaXMBaHWUA CIEAYET
OCYIIECTBIATE Yepe3 KOHTPOJIBHBIE TEPMOMETPHYECKHE CKBRXKHHBI, KOTOPHIE PACHONaraioT
MeXIy pabOYHME CKBaKMHAMH H II0 KOHTYpY OyIymieH JIbIOrPyHTOBOH CTEHKH B COOTBETCTBHH
C IIpOeKTOM, OOBLeNUHEHHbIE B IPYIIE HA THIOBBHIX M AHOMAIBHEIX yYacTKaxX 3aBEChl C
paccTosiHEeM Mexay rpynmama 15 — 20 m.

12.34 Temmeparypy TrpyHTa B TEPMOMETPHYECKHX CKBaXHHAX CIeAyeT H3MEPATH
TEpMOMETpaMd CONPOTHBICHHS MM TEPMOPE3HCTOPaMH, NPHMEHEHHE KOTOPHIX MO3BOJLICT
GEICTPO, C OMHOM H3MEPHTENLHON CTAHIIMM, ONPENEIHTh TEMIIEpaTypy rpyHTa B paqyce 200 -
250 M Ha pasHBIX IMyGHHAX ¥ OPOM3BECTH aBTOMATHIECKH €€ 3alKCh. M3Mepenus TeMuepaTypsl
B mepspie 10 — 15 pgHell 3aMoOpaKMBaHHs CJEJyeT OCYIIECTBIATH NBa pasa B CYIKH, IO
VICTEYEeHNH 3TOTO CPOKa — OJMH pa3 B CYTKH depe3 KaXible 5 M IO IMIyOHHE, a IPH CIIOMCTOM
PasHOPOJHOM CTPOEHHH MacCHBa — B K&XIOM CJIOE.

12.35 KoHTpois KauecTBa YCTPOMCTBA NPOTHBOGHIBTPAlHOHHEIX H HECYMHUX CTCHOK,
VCTPOGHHEIX TpaHIeHHEM cmocoGoM, HEOOXOAMMO OCYMIECTBIATE IMOONCPAIMOHHO, C
COCTABJICHHEM aKTa Ha CKPBITEIE paboThl Ha KAXKIYIO OIEPalHIo.

12.36 B mpouecce paboT Tpebyercs:

BECTH CHCTEMAaTHIECKHH KOHTPOJb KadecTBa 6EHTOHHTOBOIO PacTBOPA;

NpPOBEPATH HCXOIHEIH GEHTOHHTOBEIA MaTepHall IIpH MOCTYIUICHHH ero Ha CTPOHKY;

monbupars B J1abOpaTOpPHH COCTaB OEHTOHHTOBOIO pacTBOpa H  KOHTPOIHPOBATH
CTabGHIBHOCTE 3HAYCHHH TapaMeTpoOB 3TOTO pacTBopa (IIOTHOCTb, BA3KOCTh, BOA00TAYA H Ip.)
KaK TpH INPHIOTOBIEHHH M BBIIade €ro Ha DacTBOPHOM Y3Jle, Tak H B MECTax €ro
HCIONB30BaHMS.

Jlns 5TOr0 Ha BCEX ydacTKax crueayeT Opare mpoObl pacTBOpa H IPOM3BOJHTER HX
nabopaTopHBIN aHAJIH3.

[lpu paspaboTke TpaHIIEH ClEAyeT OPOBOAHTE HENPEPHIBHOE HabOMIONEeHHEe 3a YPOBHEM
PAacTBOpa ¥ YPOBHEM TPYHTOBBIX BOJ, MOCKONBKY CHIDKCHHE NEPBOTO M3 HHEX HIM IOBBIICHAC
BTOPOTr0 MOYKET IIPHBECTH K OOPYIEHHIO OTKOCOB.

12.37 Ucnomaurens paboT obsa3aH:

OCYIIECTBIIATH IOA60p MaTEePHAIOB I 3aN0JHEHNS TPAHIICH B CKBAKHH,

ONpeNensTh WX TPaHyIOMETPHUECKHH COCTaB, HPEJENEl INACTHIHOCTH, BIXHOCTD,
HeoBGXOIUMYIO BA3KOCTh PACTBOPA, IIPOYHOCTHEIE ¥ IPOTHBOQHIETPAIIOHHEIE CBOMCTBA,;

IIPOBEPATH 3arpA3HEHHEe PAacTBOPA, NMONHOTY NPONMTKH GEHTOHHTOM BEIHYTOIO M3 TPAHIICH
rPYHTa B CIyda€, €Cli OH IPeJHa3HAYacTCs Al HCIONb30BaHKs B BHJIC 3AIIOIHHTENLA, 4 TAKOKe
HaJIW4YHE B HEM KaMHEH, JINH3 IPOHMIIAEMOro IPyHTa B Ap.

KOHTpONb JOMKeH ObITh HEIpPEepHIBHBIM Kak NP IPHTOTOBICHHM CMECH, TaK H IpH €€
yKJIazKe noj; 6eHTOHHTOBEIA PacTBOP.

12.38 IIpu ycTpo¥icTBE MPOCIOEK W3 TEOCHHTETHIECKHX MaTEpPHaloB (I'CM) B npEMEHAEMBIC
TEXHOJIOTHH JIOIOTHHATEIBHO BBOIAT CIIEAYIONIHE ONEpallHi:

IOATOTOBKA IMOACTAIAIOMIETO IIPOCIOWKY TPYHTE;

TpaHCIOPTHPOBaHKE, pacnpeaeneHre no ygactky I'CM, ux yknanka u, TP HeoOX0IMMOCTH,
COEOMHEHHE IOJIOTEH;

OTCHINKA Ha IIPOCIOKKY MaTepHaia BEIIIEIEKAIETr0 CII0S, €r0 PACIPENE/ICHIE U YIIOTHEHHE.
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12.39 TToaroToBKa MOJCTHIAIOIIET0 MPOCIOMKY IpYHTa BKIIOYAaeT NPOQHIHPOBAHHE Ero
HOBEpXHOCTH ¥ yIwloTHeHHWe. KosddumuenT ynnoTHeHHs IpyHTa JOJDKEH COOTBETCTBOBATH
HOPMaTHBHEIM TpPeGOBAHMSM, Ha IIOBEPXHOCTH IDYHTAa HE JOJDKHO OBITH KONEH, M H JPYTHX
HEpOBHOCTEH riybuHo# bonee 5 cM.

1240 Vxnangky DOJNOTEH IIPOBOAAT B IIPOJOJBHOM HIH IIONEPEYHOM HAlpaBICHHUH
OTHOCHTEJIBHO COOpyxkeHHS. IlooTHa clefyeT yKIamblBaTh C NEPEKPHITHEM (HAXJIECTOM) HE
meree 0,2 M ¥, IpH He0OXOJUMOCTH, [ONOJIHATENBHO COSAUHATE CIMMBaHKeM. I1pn ycTpoicTBe
npocnoiikd u3 I'CM B OCHOBaHHH, CJIOXEHHOM CIa0BIMH IPYHTaMH, 3HAUCHHE [EPEKpPBITHA
HeoOxomaMo yBemuauts 10 0,3 — 0,5 M.

12.42 Tlepex OTCHIKOM TIpyHTa CleLyeT NPOBEPATh KadecTBO YIOKEHHOH IIPOCIOMKH
BH3yaIbHEIM OCMOTPOM ¢ (HKcamuel CIUIOIMHOCTH, 3HaYeHHs IIEPEKPEITHS, KaJeCTBA CTHIKOBKH
nojnoted. Taxke BH3yansHO oneHmBaroT kagectBo camoro I'CM. Ilo pesynsraram ocMOTpa
COCTaBIIIOT AKT Ha CKpHITEIE paboThl, e INPHBOJAT pe3yNbTaThl OCMOTPa, IAHHBIC O
HOCTaBIIHUKeE H XapakTepucTukd I’ CM, narnsie npoTokona uenbrrapui I'CM.

Otchinky Ha mpocnoiiky u3 I'CM BeImenexamero clos rpyHTa HeOOXOXHMO MPOBOIHTH C
TaKAM pacyeToM, 9TOOEI MaTepHal HaXOAHWJICHA IOJ BO3AEHCTBHEM JHEBHOTO CBETa HE bonee
BpEMEHH, JONYCTHMOTO s Herokzyemoro 'CM.

13 HaOmioneHns 3a NOBEIeHHEM 0CHOBAHHH B Nponecce 3KCINIyaTalHy
Ilenn 1 3a7a9u Ha0XOJEHHH 32 OBEJEHAEM 0CHOBAHMIA

13.1 HabmoeHHns 3a IOBEIcHAEM OCHOBaHHH B IIPOIECCe SKCILTyaTallly CISAYET IIPOBOAHTE
Ha coopyxenusx | — II knaccoB, a IpH CIOXKHBIX HIDKEHEPHO-TEOJIOTHIECKHX YCIOBHAX TAIOKE
ma coopyxkemmsx III — IV xmaccoB, Ha NpPOTSDKEHHH BCETO IEPHONA OKCILIyaTallHH
THIPOTEXHWYECKAX OOBEKTOB. OTH HaGMONEHUS ITOJDKHEI obecrieuMBaTh KOJHIECTBEHHEIE
OIIEHKH M3MEHEHHS COCTaBa, CTPOSHHS ¥ CBOMCTB IPYHTOB OTACNBHBIX YJaCTKOB, 30H OCHOBAHMS
B IPOCTPAHCTBE H BO BpEMEHH.

13.2 T'naBHas menh HATypHBIX Habmonenwii — ofecmedeHne 0e30macHOH SKCILTyaTalHy
COOpY)KEHHH CBOEBPEMEHHBIM BBHIABJICHHEM ONACHOTO pPa3sBHTHA IPOLECCOB B3aUMOJICHCTBHS
COOpYXXEHHII ¢ NPHPONHOH CpeloH, He IPOrHO3HPOBAHHLIX IPOLECCOB H SABJICHUM I
ONIEPaTUBHOTO BBHINONHEHHS INPEXYNPEKTAIOMHAX H 3allATHBIX MeponpusTaii. B mpomecce
HabmoaeHui IpOBOAATCS:

OLEHKa H3MEHEHHH HHKEHEPHO-TEOJIOTHYECKAX YCIOBHH 3a IEPHOJ CTPOHTCIBCTBA H
SKCIUTyaTalliM THMApOY3Na, BKIOYas M3MEHEHHs penbeda, TEONOraIeCKoro —CTPOCHHA,
THPOTEONOTMYECKMX ~YCIOBHH, COCTaBa, CTPOGHHS M CBOMCTB TDYHTOB, AKTHBHOCTH
HH)XEHEPHO-Te0JIOTHIECKHX IPOLECCOB;

yCTaHOBJIEHHE IPHYMH OCAJOK, IPOCANOK, CMeIeHnH, nedopMarii, TpemmuHO0OpazoBaHus,
(HIBTPAIMOHHEIX PACXOOB U APYTHX HEIPOEKTHBIX CHTYaIlHH;

KadeCTBEHHBIM M KOJIMYECTBEHHEIM IPOrHO3 H3MEHEHHS BO BPEMEHH H B IPOCTPAHCTBE
TeXHONPHPOIHEIX MPOILECCOB C OLEHKOM BEPOATHOCTH aBAPHHHBIX CHTYallMH M CBS3AHHBX C
9THM yIep6oB;

paspaboTka Mep [0 NpPeJOTBPAINEHHIO NANbHEHIIero pasBHTHA HETATHBHBIX IPONECCOB B
OCHOBAHHHM, BOCCTAHOBIEHHIO YCIOBHI HODMAIBHOH ero paGoThl, OOOCHOBAHHIO 3aNIUTHEIX
MEpOIIPUATHH.

13.3 B zamaun HabmoneHWH MOJDKHEL BXOTHTE:

BEIBICHHE M OKOHTYPHBAHFE 30H BIMAHESA OMACHBIX IPHPOAHBIX IIPOIECCOB;

OlleHKa M3MEHEHHH COCTOSHHS M CBOMCTB IDYHTOB OCHOBaHHS (HaOyxaHWs, NpOTaHBaHHA,
TpoMep3anus, PpA3yIUIOTHEHHS, TPEIMUHOOOpa3oBaHKs), YPOBEHHOTO, TEMIEpaTypHOro H
THIPOXEMHYECKOTO PEXMMA IIOA3EMHBIX BO;

(uxcupoBaHHe JTHHAMHKHA Pa3sBHTHS OMacHBIX HH)KEHEPHO-Te0JIOTHIECKHX
(TEXHONPHPOAHEIX) MNPOLECCOB, IPH KOTOPEIX B OCHOBAHMH H3MCHICTCH Kakas-mbo
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XapaKTepHCTHKA COCTOSHHS WM CBOHCTBA TPYHTOB (pasyIUIOTHEHHE, TPENMHO00Opa3oBaHHME,
OION3HH, O0OBaibl, COMHGMIOKIHS, CeaH, IeoJHHAMHYECKHe H KPHOTEHHEIE IIPOLECCHL,
HOATOIUIEHHE, IepepaboTka Geperos, BRIBETPUBAHHME H JID.);

OlIeHKa M3MEHEHHH IIyOHH Ce30HHOrO IIPOMEP3aHys H IPOTauBaHUA TPYHTOB,;

BEIIBICHHE HANpPAaBNeHWH, IEpHOJMIHOCTH, CE30HHOCTH H3MEHEHHs HabIIofacMoH
XapaKTEPHCTHKH (HAIPHAMED, PACKPHITHS HITH CMEIKAaHKSA TPELIHH);

OlEHKA W3MEHEHHWs AaKTHBHOM 30HBEI IOJ COOPYXEHHEM C OLEHKOH €€ MOINHOCTH H
HOCIONHEM (WM TOGJOYHEIM) ONpEe/eleHHeM H3MEHEHHH XapaKTEepHCTHK CBOHCTB IDYHTOB
Ipu Bapuanusax YBbB B T.71.

Ha THIpOTEXHHYECKHX COOpYXeHHsxX | Kimacca, DacHONOXKEHHEIX B padioHax ¢
celicMAYHOCTHIO 7 GaUTOB M BHINE, W Ha coopyxeHusx I kimacca, pacmooXeHHBX B paloHax €
CeHCMAYHOCTRIO 8 GAUIOB ¥ BEIIE, He0OX0IIMO BECTH IMHAMAYECKHUH IIACTIOPT COOPYXEHHH H
IIPOBOJUTH CHENUaNbHEIE HAaOMIONEHHSA H HMCIBITAHWA B COOTBETCTBHH C T'OCT P 22.0.01 u
TOCT P 22.1.02.

13.4 HabmoneHns 3a MOBEICHAEM OCHOBAHHS COOPYKEHHUs OJDKHEI OBITH OpraHH30BaHBI Ha
OCHOBE MAaTepHAliOB MHKCHEPHBIX HM3BICKaHWH C Hadaja ero BO3BEICHHS M IPOJOJDKATECHA B
TeYeHHE BCEr0 BPEMEHH CTPOHMTENBCTBA H SKCILTyaTallHH.

B mporecce CTpOHTENLCTBA KOHTPOJB OCYLIECTBIIETCA C IIOMOIIBIO saxnagsmaemoi KMA
(maTYMKOB IIOpPOBOTO J@BIEHHS, TEPMOPE3UCTOPOB, JAaTYMKOB M3MEHEHHS KOHTAKTHBIX
HaIpsDKEHWH | T.IL.).

13.5 HabmoneHds cieayer NPOBOIUTH HA XapaKTEpHBIX, CHOEHANBHO O000pYyNOBAaHHEIX
IyHKTaxX HabJIoAaTeIbHOH CETH.

Samagyn, o06BEM H NEPHOAMYHOCT: HAOMIONEHWH, COCTaB CETH MCPBOHAYAILHO
yCTAHABIMBAIOTCA TpPOEKTOM M B JanbHeiimem MOryT OBITh HM3MEHEHBHI Ha OCHOBAHWH
pe3yIbTaTOB HabIONEeHHUH, B 3aBHCHMOCTH OT COCTOSTHHSA THIPOTEXHHICCKHUX CoOpyKeHHH. DTH
M3MEHEHMsS COTJIACOBHIBAIOTCS C HPOEKTHOM OpraHmsamped, KoTopad paspabaTkiBalia NPOEKT
COOPYKEHHS.

13.6 Jlnga KaKZOro HAmOPHOTO TIHAPOTEXHHIECKOIO0 COOPYXEHHA B  MECTHBIX
IPOM3BOICTBEHHBIX HMHCTPYKIHSX JOJDKHEI OBITH NPHBENCHBI pa3zpaboTaHHEE ITPOEKTHOM
oprasu3auueii IpefebHo JOMYCTHMBIE 3HAYEHUS TMAarHOCTHICCKAX nokasareseil COCTOSHHA H
CBOMCTE OCHOBAHHS, KOTOpPEIE MOTYT YTOYHATHCS HA OCHOBE DPE3yNBTATOB NPOBENCHHBIX
HaOMIONEe M.

13.7 Jlns TOBHINEHHS ONEPATHBHOCTH H JOCTOBEPHOCTH HAOIIONEHMH 32 MOBEACHHEM
OCHOBaHHA B IIpOIEccE JKCIUTyaTalldH PpEKOMEHIyeTcs HCIOIb30BaTek COBPEMEHHEBIC
aBTOMATH3WPOBAHHEIE CHCTEMBI H3MEPEHHH. YPOBSHb aBTOMATH3AlMH ONPEACILICTCHA obBeMoM
KHWA u ycnoBusSMHE €€ 3KCILIyaTaIlHH.

13.8 Ilpu npoBeieHAH HAOMONEHHMH 32 IOBEACHHEM ocaoBanuil I TC HeobxommMoO:

- pETHCTpHpOBaTh YPOBHH Obe()oB M CPELHECYTOUHYIO TEMIIEpAaTypy BO3IyXa B CTBOPC
TEOPOY3Ta, EXETHEBHO,

- obecIeuMBaTh JOCTATOYHYIO YacTOTY CHSITHS 0TcueToB ¢ npubopos KA B 3aBHCAMOCTH OT
MHTEHCHBHOCTH H3MEHEHHs Harpy30K H Bosjeficruil. IIpu BEICOKOH CKOPOCTH HAIIOJIHCHHA H
OIOPOKHEHHS BONOXPAHWIWING, PE3KHX TEMIEparypHBIX H3MEHEHHSIX 4acToTa OTCHETOB
JATIAKOB, OTKIHKAFOMUXCS HA 5TH M3MEHEHHs], JOJDKHA ObITh BBINE, YeM B IEPHON MEITICHHO
H3MEHSIONMXCS BO3ICHCTBHIM,

- (puKCHpOBaTh 3HAYEHHUS aPaAMETPOB, CBSI3aHHBIX MEXITY c060i IPAYHHHO-CIEICTBEHHEIMHE
zaBucuMocTsMH (YBB — mbe3oMeTpHdecKue YpOBHH, NPOTHBOJABICHHE — WL TPaTHOHHELH
pacxol W T.1.) B TedeHHe KaK MOXHO 6ojiee KOPOTKOro BpEMEHHOI0 HHTCpBAIa;

- ofecmeumBarh mocToBepHOCTh mokaszaHwd KHWA ¥ JOCTaToOYHYIO KBATH(DAKAITHAIO
CIIEL{HAIUCTOB.

Habmoneans JOIDKHEI IIPOBOIUTHCH 34!

- nedopMaIEsAME OCHOBAHHS U PaCKPBITHEM TPEIHH Ha KOHTAKTE C COOPYKCHHUAMM,

- IPOTHBOJARTIEHHAEM TOJI COOPYXKEHHEM;
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- 3Ha9eHHEeM (QHIBTPAllHOHHEIX PACXO0/I0B;

- COCTOSTHHEM OOPTOBEIX ITPUMBIKAHMH.

13.9 TIpoexT HATYpHBIX HaGONeHMN (MOHHTODHHTA) IHAPOTEXHHYECKHX COODYKEHHH
IOIDKEH pa3pabaThiBaThCs CIIENHATM3HPOBAHHOM OpraHHM3allied C  COOTBETCTBYIOIIMMH
JOITyCKaMM¥ Ha IIPOBEJIEHHE 3TOT0 BHA paboT.

CocraB u 06beM HaTypHBIX HabmomeHuii 3a ocHoBaHMAMH I'TC B obmem ciydae ciaemyer
Ha3HA4YaTh B 3aBHCHMOCTH OT KJacca COOPYXKEHHS, €ro KOHCTPYKTHBHBIX OCOOEHHOCTEH,
HEDKEHEPHO-TE0JIOTHYECKUX, KIMMATHIEeCKHX, CeHCMUYECKHX YCIIOBHM, YCIOBHH BO3BE/ICHHS H
9KCIUTyaTalHH.

PeryisapHEle HHCTpPYMEHTANbHEIE W BH3yalbHblE HaTypHbIE HaOIIONEHHs 32 OCHOBaHHAMH
THIPOTEXHAYECKHX COOPYMKEHHH NODKHBI IPOBOJHTHECA B PeXHME MOHHTOPHHTA B CPOKH H C
HNEPHOANIHOCTHIO, ONPEAEIEMBIMA IPOrpaMMOH HaOJIOICHHH.

B cocTaB HMHCTPYMEHTAIBHBIX HATYPHBIX HaOMONEHHH O/DKHBI OBITH BKIFOYCHHI BCE
HaOIIOZEHHs 32 OCHOBAaHHEM KOHKPETHOTO COOPY:KEHHS B COOTBETCTBHH C MNEPEIHEM
ITHAATHOCTHYECKHMX TOKasarejiel, XapakTepH3yIomux ero paboTy H TEXHHYECKOe COCTOSHHE,
KOHTpOIHPYEMEIE 3HA4YeHHS KOTOPHIX MOTYT H3MepsThes cTammoHapHo# KUA ® (wm)
IepEeHOCHEIME IpHO0paMH.

CocTaB # 06’eM HaTypHBIX HaGMIOJEeHHI 33 OCHOBAaHUAMH COOPY)KEHHM M IPHPOJHON CPENoH
B 30HE B3aMMOJIEHCTBHS C COOPYIKEHHEM OIPeeIISIOTCA B IPOEKTE MOHHTOPHHIA HA OCHOBaHHH
CLIEHapHEB BO3HHKHOBEHHS UPE3BEMANHBIX M aBapHMHEIX CHTYAlWH C IEBI0 CBOCBPEMEHHOTO
HX IIpeA0TBPAICHHUS.

13.10 HaTypHelME HaOMIONEHHSMH 32 OCHOBAaHHSIMH OCTOHHBIX H Kele300eTOHHBIX
coopy:xeHHH HeoOX0AEMO OLICHHBATE:

HanpsDKeHHO-1e(OpMHEPOBaHHOE COCTOSHHUE 3JIEMEHTOB OCHOBaHMS,

pasyIIOTHEHHE CKAJIBHOIO OCHOBAHHS B 30HE KOHTAKTa C MOZIOMIBOA COOPYXEHHH B COCTaBe
HaropHoro (poHTa;

PACKpEITHE TEKTOHHYECKHK TPEINUH U TPEIIHH OTAEIbHOCTEH B CKAIbHOM OCHOBAHHH,

o0ImHe u OTHOCHTENBHEIE NEpEMEIEHN] OCHOBAHH;

(UNBTPAIIHOHHEIN PEXHUM OCHOBAHHMS ¥ OEPETOBBIX MaCCHBOB CONPSUKCHHUM;

TEMIIepaTypPHEIH PEXUM OCHOBAHHMS, BOJOXPaHAIIHINA;

BHOpAIHOHHEIE HATPY3KA OT pabOTHL arperaToB H BOAOMPONYCKHBIX YCTPOHCTB.

HarypHEIME HaGIONEHHAMH 33 OCHOBAaHWSMH TPYHTOBEIX COODYKEHHH (IUIOTHH H nam6)
HeoOX0UMO OIICHHBATH:

bHIBTPAIMOHHELA PEXUM OCHOBaHHS, OEPETOBEIX IPHMBIKAHMIH;

00Imye ¥ OTHOCHTEJIFHEIE OCAIKH H IEPEMEIICHHS,

IIOPOBOE JIABIIEHHE B MNIMHHUCTEIX TPYHTAX;

(UIBETPAHOHHAYIO IPOYHOCTh IPYHTOB OCHOBAHHS H GEPEroBbIX IPHMEIKAHHH;

TeMIIepaTypHEIA PEXHM OCHOBAHHS, 6€PEroB ¥ BOLOXPAHHIAINA (B KPHOJMTO30HE);

HanpsDKEHHO-1e(OpPMAPOBAHHOE COCTOSHHE;

BBIABJICHHE U OIEHKY BEIX0ZI0B (QHIBTpALH B OCHOBaHHH M beperax;

PETHCTpallii0 H ONEHKYy 049aroB (HIBTPalHOHHO-CYy()(O3MOHHBIX BEIHOCOB TIDYHTa M3
OCHOBaHHSI, 6EpEroBEIX U HOHMEHHBIX MACCHBOB, IPHMBIKAIOIMINX K COOPYKEHHAM;

KOHTPOIB 32 paboTOM M COCTOSHHEM [JpEHAXEH, BONOOTBOAJIIMX BBIIYCKOB, KaHAB H
KIOBETOB.

KoHTposHo-H3MepHTENbHAA aNapaTypa

13.11 Ocnamenne ocHoBammii ['TC Ha mepHoj HX OKCITyaTalldd KOHTDOJBHO-
M3MEPHTENBHOM aNnaparTypoifl JOIDKHO OCYIIECTBIATHCS, INaBHEM 00pasoM, B IEPHON HX
CTPOMTENECTBA IO CIeNHATBHOMY IPOEKTY HAaTyPHBIX HaOMIONeHNH (MOHUTOPHHT?).

B cocras KMA [OIDKHEI BKIIOYATCS H3MEPHTENbHEIE IPEOOPHI (AaTIMKH, Ipeobpa3oBaTesu)
CcepuHHOr0 (OPOMEIIUIEHHOTO) THIIA, IPOINENIIHE METPOJIOTHYECKYI0 aTTeCTAalHio H
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cepTuHKAINIO, YIOBIECTBOPAIOMHAE TPeOOBaHWSM [O TOYHOCTH H JHANasOHy W3MEPEHHH,
JOJITOBPEMEHHON CTaOMIBHOCTH.

[Ipd HamMYud JOCTyna HeoOXOMMMO MpeXyCMaTpHBaTh MEPHOAMIECKOES BRINOIHEHHIC
BPYyYHYIO KOHTDONBHEIX HM3MEPEHHH TeX IIapaMeTpOB, PErHCTpallHd 3HAaYeHHH KOTOPEIX
IIPOBOTUTCS aBTOMATHYECKH — onpocoM mprbopos KHA.

B mpoeKTe HHCTPYMEHTAIBHBIX HATypHBIX HaONIOACHHMH MTOIDKHEI OBITh TIPEXYCMOTPEHEI
MepEI 1o 3amuTe OT nospexaennit KMA, xabenbHbIX JTHHHH OT yCTAHOB/ICHHBIX B COOPYXHCHHC
H3MEpHTENBHBIX TPUGOPOB ¥ M3MEPHTEIBHBIX TyJIETOB, HEOOXOAMMEIE MEPEL 110 o0ecnedeHnIo
fe30IacHOr0 IPOH3BOAICTBA PaGoT MPH IPOBEEHAY A3MEPeHHUH.

IIpuGopsl He TPOMBIIUIEHHOTO H3TOTOBJEHHS, HCIONb3YeMbIe B KauecTBEe M3MEPUTCIBHEIX
yCTpoMcTB, He TpeOYIOIMX METPOJIOTHIECKOH aTTECTAalldH, IOIDKHEI OBITb C IDMPOKOH
anpobanmeli Ha mpakTHKe (TpyOHBIE MBE3OMETPEI, MEXAHWYECKHC INCIEMEpEL, Te0Ie3MIECKHE
MapKH M PeNepPH], JEHTHI, PefKH ¥ T.IL.).

Tl obecrmederms nocToBepHOCTH Nokasammii KUA, ne TpebyromeR MeTpOJIOTHIECKOH
aTTecTanyy, HeoOXOUMO IPOBOJHUTE NEPHOIHIECKUE IPOBEPKH €€ paboTococoOHOCTH.

13.12 KOHTpONHHO-H3MEpHTebHAs! aNmapaTypa B OCHOBaHMH TIHJPOTCXHHIECKOTO
COOpYIKEHHS [OJDKHA GBITH YCTAaHOBIEHA B Haubojee «TyBCTBUTEIBHBIX), XApaKTCPHBIX o
peaKiuM K HArpy3kaM H BO3NCHCTBHSIM 30HaX, B KOTOPBIX H3MEPEHHLIC 3HAYEHMSA
COOTBETCTBYIOLIEr0 KOHTPOIHPYEMOIO AHATHOCTHYECKOIO MOKa3aTellsi —OCHOBa IIA pactera
KpuTepreB 6€30acHOCTH OCHOBaHHA.

[Ipy Ha3sHAUeHWH HOMEHKIATYPHl H KOJIHYECTBA KWA B OCHOBaHHSX [OJDKHEI OBITH
yIOBIETBOpEHE TpeGoBaHMS HO HEOGXOMMMOH MNPENCTABHTENbHOCTH, O0CTOBEPHOCTH |
CPaBHEMOCTH PE3y/IHTATOB HHCTPYMEHTATBHEIX HAOMONCHIH.

[TpuGopEl ® YCTPOMCTRA, NMpeIHA3HAYEHHBIC IUiA NMPOBEICHMA HATYPHBIX HaOJONeHUH 32
OCHOBAHHEM, PA3MEIAIOTCA B KOHTPOIBHBIX CEUEHHAX IO BCEH JUTMHE COOPYKCHHA C yHCTOM
€ro KOHCTPYKTHBHEIX peIICHHM, HHKCHEPHO-TEONOIHHIeCKHX M rEOKPHOJIOTHYECKAX
ocoberHoCTEHR B PO IOBEPXHOCTH OCHOBAHHS.

Uucio KOHTPONBHEIX CEdeH i 0 IIHHE OCHOBAHHMS HA3HAYAETCs C TAKHM pacieToM, gT00EI
0 TOKa3aHWAM ycTaHOBNeHHOH B HuX KHMA MoxHO OBITO C JOCTAaTOYHOH TOYHOCTBIO
XapaKTepu3oBaTh paboTy H COCTOSHHE OCHOBAHMA B LENOM H OTRCIBHBEX Hauboiee
OTBETCTBEHHEBIX yJaCTKOB H JIEMCHTOB.

13.13 Ilpu cpase TrUAPOTEXHHYECKOTO COOPYKEHHA B IMPOMBIILICHHYIO 9KCILTyaTallHio
reHepanbHEI TOAPAAIAK, OCYIMECTBISIONME CTPOMTENBCTBO H MOHTAK KHWA, nepenaer
3aKa3uMKy IO axkTy IpHEMKH-CJa4d BCIO YCTAHOBJICHHYIO KOHTPOJIEHO-H3MEPHTENEHYIO
anmapartypy, a TaKxKe:

KOMIUIEKT pabourx yepTexeif i MCIIOMHUTENBHEIX CXeM Ha yCTaHOBKY KUA;

T1aCIIOpTa, ATTECTATH B MOHTAKHO-IKCIUTyaTal[HOHHEIE HECTPYKIAA CPEACTE H3MEPECHHH,

aKTHI IPEAMOHTAKHOA ¥ IOCIEMOHTOKHOH NPOBEPOK pab0oTocIIOCOGHOCTH PAOOPOB, AKTEL
Ha YCTAHOBKY IPHOOPOB B COOPYXEHHS,

MOHTaXHEIE BEZIOMOCTH IIpHOOPOB;

ypHAIbl «HYJIEBBIX» M MOCIESAYIOMHMX H3MEPEHHH IO KWA, TexHH9eckHe OTYETHI IO
BEITIOJHEHHBIM HATYPHBIM HAOIIONEHHAAM B CTPOMTEIbHBI EPHO.

13.14 Tlomxomsl XK W3MepuTeNbHEM ITynsram M mpubopaM KA mOMKHEI COOTBETCTBOBATE
TpeGoBaHMAM TEXHHMKH 6€30IacCHOCTH H OXPAHEI TPYJIA.

PexxuM HabmogeHdii 3a NoBeJeHHeM OCHOBaHHWI B mponecce IKCILTyATANHH
THPOTEXHAYECKAX COOPYKEHHH

13.15 Haryprsle HaOmofeHUs 32 OCHOBaHHAMH I'TC nmopxkHEEl HaYWHATHCA Ha CTalud HX
CTPOMTENLCTBA M NPOAOIDKATHECSA HENPEPHBHO B TEUCHHE BCErO IEpUOAA JKM3HEHHOTO IHKIa
COOpYXeHHH BIUIOTH IO HX KOHCEPBAHH MK TMKBAIALHH.

Jlns Kaxaoro KOHKPETHOrO OCHOBaHH I'TC nepHogW9HOCTh PEryISPHBIX HATYPHBIX
HabmONeHHH YyCTaHABNMBAETCA HHAMBHIYanmbHO C YHICTOM HHXEHEPHO-TE0IOTHYECKHX,
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THAPOTEOJIOTHYECKAX, TEOKPHONOTHYECKHX YCIOBHM, KOMIIOHOBOYHBIX M KOHCTPYKTHBHBIX
ocoBeHHOCTEH COOPYKEHMH, XapaKTepa Peakiii COOPYXKEHHs M er0 OCHOBaHH:A HA HArpy3kd H
BO3IEHCTBHAS, HATM4HsS (OTCYTCTBHS) ¥ HHTEHCHBHOCTH pa3BHTHA HEOIAroOmpHATHBIX Ui
COOPYIKEHHS IPOIECCOB MM IIOBPEXKICHHH, YCIOBHY 3KCILTyaTallHH.

O6BeM W IEpPHOIMYHOCTh HATYPHEIX HaGIONEHMH H COCTaB KOHTPOIBHO-H3MEPHTENBHOH
anmaparypsl, ycraapmuBaemoit Ha I'TC, JOIDKHEI OIIPEIENATECS IPOEKTHOM JOKyMEHTAIHeH.

B momaoM ob6weme Habmomemus mo KWA .- mODXHEI NMPOMOJDKATHCA IIOCHE HAIOTHEHHS
BONOXpAHHIMINA 10 cTabmmmsanuy  Jehopmanuii  OCHOBaHHA M XapaKTepHCTHK
(HIBETPAIMORHEOrO IOTOKA, HO He MeHee 5 Jiet. ITocne 3Toro HaGMIOAEHHSA MOTYT IPOBOAUTECS
TI0 COKpAIIeHHOMY YHCIy TOYeK H ¢ MeHbIeH JacToTol. VsMeHeHns B IEpHOJUIHOCTH IHKIIOB
H3MepeHHii mocle BBIX0JA pabGOTHI COOPYXKEHHS Ha yCTAHOBUBINHHCS PEXHM H OTCYICTBHH
AHOMANBHBIX SBJICHMAH HIH IPOLECCOB JOJDKHEI IPOH3BOMUTECS Ha OCHOBAHHH aHAIM3a paboThl
COOpYXKEHHS,  BLIIONHEHHOTO  NPOSKTHOM  MIM  CHENMAIM3HPOBAHHOH  HaydHO-
HCCIIEIOBATENBCKOM OpraHA3ayei ¢ y4eTOM COOTBETCTBHS PabOTEl B TEXHHIECKOrO COCTOSHIS
coopyXeHHH TpeOOBaHWSM TIPOEKTa, KpuTepdsM 0e30IacHOCTH, & TakKe CTCICHH
HH(POPMATHBHOCTH IIOIyIaeMBIX JaHHBIX HAOMOACHHH.

Ecim B paboTe THAPOTEXHAYECKOTO COOPYKEHH HabMONar0TCs IPOABICHHE ¥ HHTCHCHBHOC
pa3sBHTHE ONACHBIX IPONECCOB (HOSBIEHHE COCPEAOTOUEHHBIX OYaroB (MIBTpaliH; pasBUTHE
cy((O3HOHHEOTO BEIHOCA IPYHTA, IPOCAOYHBIX M OION3HEBBIX SBIICHHUH; 00Pa30BAHHE ONACHEIX
TpeImuH; pe3Kue MOBHINEHHs (HIBTPAllHOHHBIX HAllOpPOB, PacXofoB W TIPaJHCHTOB HANOPa,
HHTEHCH(HKANAs OCAI0K WMIW TOPH3OHTANBHEIX CMEMIEHHH, PacKpHITHS IIBOB H TpEIIHH),
m3Mepesrs mo KWA H Bu3yambHBIE OCMOTPHL COOPYXEHMA JOJDKHBI IPOBOAHTECA IPH
HeOOGXOMAMOCTH €XEIHEBHO HIHM HECKOJIBKO pa3 B CYTKH, BIUIOTE IO BBIICHCHHS IpHYHH
BO3HHKHOBEHHS YKa3aHHBIX NPOIECCOB M PEATA3alH ONCPaTHBHEX HE)KCHEPHEX PEINCHMH MO
HX JIAKBHAIHH.

Breouepenusle nukis u3Mepennii o KMA u BH3yalbHBIX OCMOTPOB COOpPYXEHHH JTOIDKHEI
IIPOBOIMTBCS: NOCNE TPOXOX/IEHHS KaTacTPoQUYecKHX NaBOJKOB; 3EMICTPACCHHH Gomee S5
GaJUIOB; CHIBHBIX INTOPMOB (yparaHoB); (POpCHpOBaHHS YPOBHA BEDXHETO 6peda BBIUE
IPOEKTHOTO; IIepeMep3aHys NPEeHAKHBIX YCTPOHCTB.

13.16 Pe3ymbTaTsl H3MepeHHit JOIDKHEL 32HOCHTECA B XKyPHAIB! HaOJIOICHYH, ohopMIIsIEMEIE
0 yTBEPXICHHOW Ha CTamuy IpoekTa GopMme (KOTOpas MOXET KOPpPEeKTHPOBATECA BMECTE C
cocraoM Habmoneruit). Ciemyer BBIIONHATE (GOTOQHKCAIHIO (BHIEOCEEMKY) HapyIICHHH
COCTOSIHHMS OCHOBaHHMS M COOPYXKGHHsS Ha Ipo6NeMHBIX ydacTKaxX. B jxypHame HaOIIONeHHH
ClleflyeT ZOKyMEHTHpOBATh ¥ IPH3HAKY HapyIIeHHs paboTocmocoGHOCTH npubopo KHA.

Iepeuunas 06paboTka JAaHHEIX MOHMTOPHHTA JOJDKHA 3aKIIOYATHCS B MCPEBOAC TIOKa3aHHK
KHA ¥ m3MepUTelbHEIX YCTPOMCTB B QHM3MYECKHE BENAYHMHBEI KOHTPOIHUPYEMBIX IToxasatenei
OCHOBaHHsA (HAIpEMep, HaUPsUKEHHS, HAIOp, pacxoj, TEMIEpaTypa, CMCIICHHA H Ip.), B
BELIBIIEHMM OMMOOK M3MEPEHHH M B OINEPAaTHBHOM 3aHECEHHH MOIyYeHHOH obpaboTaHHOK
wAdOpManuE B 6ashl JAHHEIX HH(OPMANHOHHO-AMATHOCTHYECKOH CHCTEMEI (xoMITBIOTED
HOJIB30BATEN).

MH(OpMAIHOHHO-IHArHOCTHYECKas. CHCTEMA JOJDKHA CO37aBaThCsl HA Oa3e COBPEMEHHBIX
KOMIOBIOTEPHEIX ¥ HHGOPMAIHOHHEIX TEXHOIOTHA | IPOrpaMMHO-TEXHHICCKOT0 obecnedeHus.

Bropuunass 06paGoTka BBeZeHHOH B  HH(GOPMAIMOHHO-JHATHOCTHHYECKYIO — CHCTEMY
MOHHTOPHHTa HH(GOPMAaIHH O BHIIONHEHHBIX H3MepeHmsx no KHMA nomkHa MpOBOAHTECA C
HCIIOIE30BaHHEM ITPOrPaMMHOT0 KOMILIEKCA.

PesyIBTaThl BTODHYHON 06paboTKU JAHHBIX MOHHTOPHEHTA JOJDKHEI OBITH NPEICTABICHEL B
Bume TaOuML, TpadMKOB HM3MEHEHHs KOHTPONHPYEMBIX IOKasaTeNed BO BpEMEHHA H OT
IEHCTBYIOIIK HATPY30K, OMIOpP pacupeleNeHHs 3HAUCHMH [OKasaTeleH (RanpsDKeHUH,
IpOrHGOB, OCANOK, CMEIIEHHH, HATOPOB, TEMIEPATypl H AP.) B IpEIENax KOHTPONBHBIX
CTBOPOB, CEKIIHi, H3MEPATEILHEIX CEYCHAH.
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Mertoabl Ha0II0AeHHH 32 IOBEIeHHEM OCHOBAHHH

13.17 Ilpm mnpom3BogcTBe HAOMONEHHH 3a IIOBEJEHAEM OCHOBaHHH B Ipolecce
SKCILTYaTall|H CJIeIyeT HCIOTb30BaTh CIEAYIOLHE METOB HEXKEHEPHOU reo(u3mka:

s HaOMONEHHS 3a W3MEHEHHSAMH YpOBHA NOJA3EMHEIX BOJ — CeHCMOpasBelKa
KOppEIAIAOHHEIM MeTonoM npenoMieHHsx BomH (KMIIB), 3IEKTPOpa3BeiKka METOLOM
BEPTHKAIBLHOTO 3EKTPHYECKOro 30HupoBannd (BO3), reopammonoxanus (I'PJI3);

JUIsS OIpeleeHHs HaupaBlIeHHS H CKOPOCTH IBHXKEHHS [MOJ3EMHEIX BOJ — BOAOPEKHMHEIC
HabmoneHns MeTojamu pesuctuBuMerpur (P3M), Tepmomerpuu (TM), pajuoM30TONHBIMH
METOJaMH B OJHOM WM HECKONBKHMX CKBAXHHAX, a TAKXKe MoAu(bUKayeH MET0a 3apsKCHHOTO
tena (M3T);

IS HabJIONEHHil 3a Pasrpy3KoH IOA3EMHBIX M TEXHOIEHHBIX BOJ, 0YaroB (QHIBTPAIMH —
MeTompl ecTecTBeHHOro onextpmueckoro moms (EIl), BeprHkambHOE SNEKTPHYECKOE
soupaporanue (B23), MeTox Be3BaHHO#H momsipusanuy (BIT), pesucTHBHMETpHH, TEPMOMETPHH;

s HaGIIOZEHMH 33 H3MEHEHHeM TlyOHHEI Ce30HHOTO IPOMEp3aHHs U NpoTausanms — BO3,
KMIIB, I'PJI3, paznu4Hsie BHIEI KAPOTAXA,

s HaGmOJeHWi 32 M3MEeHEHHEM HANpKEHHOTO COCTOSHHS, TPEIMUHOOOpasoBaHHH —
KMIIB, ceifcMONPOCBEIHBAHHE, METOJ aKyCTHIECKOM sMuccHE (AD), yIbTPasByKoBOH KapoTaK
(V3K), reopamapHsIe HCCIEIOBAHAT,

JUIS BRIABJICHHS, HAOOEHN ¥ IPOrHO3a CMEINEHHs MacC TOpHBIX nopox — metosl KMIIB,
B23 u osnextpompodmmaposamus (OI) B MomuduKanpsx BEKTOPHBEIX H PEXMMHBIX
HabIroenwit, a Taroke MeTon AD;

I W3ydeHHES ~ ONacHBIX  HEDKEHEPHO-TEOJIOTHIECKHX  IIPOIECCOB (KapCTOBBIX,
TEPMOKApCTOBBIX MpPOBAJIOB, Omon3Hel) — Meromsl KMIIB, obmieli riyOMHHOH TOUKH (O1'7),
B33, 3I1, Merox aeyx coctasistomux (MJIC), BIL, M3T, I'PJI3.

PexoMeHIyeTCs BHIOIONHATH TOYEYHEIE 30HAMPOBAHHA HIM 30HIUPOBAHHA IO OTPE3KaM
npoduieif ¢ ompeneneHHEM CKOPOCTH NPONONBHEIX (KENaTelbHO TakoKe HOMEepedHEBIX) BOJH,
ceficMHdecKHii MM YIbTPa3BYKOBOM KapOTaX, MEXCKBRXXKHHHOE IIPOCBEUHBAHHEC. Taxoxe
Leleco06pasHo MPUMEHATh PaJIMOU30TOMHEIN KApOTaK CKBAXHH (raMMa-raMma-KapoTax U
OIIEHKH IIOTHOCTH, HEHTPOH-raMMa-KapoTaK U1 OLeHKH BIaKHOCTH).

13.18 TeodmisTpanuoHHbIe HAOMIONEHHS NOJDKHBI IPOBOAMTECA UL XapaKTCPHCTHKH H
OIIEHKY BITHSIHMS II03eMHBIX BOJ Ha H3MEHEHHE COCTOSHIS OCHOBAHHA.

IeoduIbTpanHoHHbEe HaOMIOAEHHS JODKHEI BKIIOYATE!

YTOYHEHHs TPOEKTHBIX NpECTaBIeHHH 06 YCIOBHAX QHIBTpAlMy M e BO3ICHCTBHAX HA
OCHOBAHHE;

BBISIBJICHHE U OLIEHKY BBIXOZOB BOJBI YEpPE3 OCHOBAHUE M NPHMBIKAHMS IIIIOTHH;

BEISBJICHHE, XapaKTEPUCTAKY M OICHKY H3MEHEHWH CHJIOBOTO NABICHHS IOASEMHBIX BOI B
30HE B3aHMOACHCTRHA OCHOBaHHM H COOpPYKEHHH;

BEIIBJICHWE, XapPaKTEPUCTUKY W OLEHKY H3MEHEHHMH peXuMa H COCTaBa NMOA3EMHBIX BOJ IIPH
Pa3BHUTHH TEXHOTPHPOIHBIX IPOLIECCOB B 30HE B3aMMO/IEHCTBISA OCHOBAHHH H COOpYIKEHHH;

KOHTPONE (GEKTHBHOCTH CO3[aBAEMEIX IPOTUBOQMIGTPAIMOHHEX M  JPCHAXHBIX
ycTpoiicTs, 060CHOBaHHE [eneco0OpasHEIX NOIONHEHHN 1 W3MEHEHHH X KOHCTPYKIIHH;

HaGMIOfeHN 3a yPOBHAMH, PacX0JaMH, TEMIEPATYPOll H XHMAYECKAM COCTaBOM IO3EMHBIX
BOJI, @ TaloKe THAPOJMHAMAYECKHE HCCIESNOBaHMsA B HAOMONATebHEIX CKBAKHHAX B APCHAKHBIX
yCTpoicTBaxX OCHOBAHHH;

HHIUKATOPHEIE ¥ HWHIUKAMOHHO-JHArHOCTHIECKHE METOIbl ONpEeJCICHI oyTe H
CKOpOCTeH JBIIKEHHUs HOA3EMHBIX BOJ, ONO3HABAHHA PA3NMYHBIX THIOB STHX BOX, BRLABJICHHA
30H WX DWTAHAS ¥ pasrpy3Kd, B TOM 9HCIE 30H aKTHBHOM HHQUILTpalliM Ha NHE
BOJIOXPaHUIIAIA;

THAPOXUMMYECKME MELO/bl B 30HE B3aMMOJCHCTBYA MPHPOJHBIX IOA3CMIILIX DOJ C BOAAMH
(pHIETPAITHOHHOrO MOTOKA M3 BOIOXPaHMJIMINA, [POLECCOB BBIIENAIMBAHMT H PAaCTBOPCHHA
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HOpOJ OCHOBaHHS, OETOHHBIX KOHCTPYKIMI M HMHBEKIMOHHBIX 3aBEC B IIOJ3EMHOM KOHTYpE
COOPYXEHHH;

CHeNHAaTbHEIE TepMOMETPHUECKHE METONbI s BHIBIEHHS 30H AKTUBHOH (GHIBTpaIH,
H3y4YEeHUs JHHAMUKA (PHIBETPaTHOHHEIX IIPOIIECCOB H JIP.

13.19 T'eoTexapyecKue HabMOMeHN 32 IIOBEAEHHEM OCHOBAHHH NTOJDKHEI IIPOBOTHTECS A
YCTaHOBIIEHHS M KOJHYECTBEHHOM OIEHKH M3MEHEHMH COCTaBa M CBOWCTB I'DYHTOB H BIIMSHHS
3THX HM3MEHEHHH Ha JIHHAMMKY Da3BHTHS IIPOLECCOB B 30HE B3aHMOJEHCTBHS OCHOBAHHH H
COOpPYKEHHIA.

T'eoTexHrUeckre HAOMOIEHNUS TOJDKHEI BKIIFOYATE:

ONHCaHHe, 3apHCOBKYy M (oTorpadupoBaHde IPyHTa, H3BIEKAEMOr0 H3 TOPHO-OYpOBBIX
BEIPabOTOK;

0T60p Npo6 HEHAPYMIEHHOTO ¥ HAPYUICHHOTO CIOXEHHH M3 TOpHO-OYpOBBIX BHIPabOTOK
(I'OCT 12071);

11ab0paTopHOE U MONIEROE H3YYEHHE COCTaBa M CBOMCTB IPYHTOB.

13.20 I'eoTepMugeckre HaOMOAEHASA JOIDKHEI IPOBOAUTECA AT

KOHTDOJI TEMIIEPATYPHOrO pEXHMAa OCHOBAaHHS IUIOTHH B CEBEDHOH CTPOHTEIHHO-
xmmMarayeckoi 3oHe (CCK3), ocobeHHO A1 MIOTHH MEP3NIOro THIA Ui OLEHKH MapaMeTpoB
MEp3NOTHEIX 3aBeC (TNIyGHHEL, INMPHWHEL, CIUIOIHOCTH) H TPaHuMl| pasBHBAIOMEHC Hamm
OTTAWBaHHKS [I0]] BEPXOBOM NPU3MOM IIJIOTHHEI B HX H3MEHEHHH BO BPEMEHH;

yTOYHEHHs CKOPOCTH Pa3BHTHS H PasMEPOB IOJPYCIOBOTO TajHWKa OCHOBAaHHA B IUIOTHHAX
TANIOTO THIA, H3MEHEHHs INoKa3aTelel (H3MKO-MEXaHHYECKHX M (HIbTPAIlHOHHBIX CBOMCTB
TPYHTOB B OTTaWBAIOIIEH 30HE OCHOBAHHA.

I'eoTepMugeckue HaOMONEHAA NOJDKHEI BKIFOYATh:

PEXHMMHBEIE HM3MEPEHHS TEeMIeparypsl IPYHTOB OCHOBaHHS IIO CETH TIe0TepPMAYECKHX
CKBaXKHH, OGOpYIOBaHHEIX KOMIUIEKTaMH (THPISHAAMH) TEPMOJATIAKOB (T€pMOPE3HCTOPOB,
TEPMOMETPOB COIIPOTHBIIECHHA);

reoH3HIECKAE HCCIHENOBAHMA KOMILUIEKCOM METONOB Myl YTOYHEHHS TIpPaHHI] pasjeina
Mep3IBIX B TAIEIX 30H B OCHOBaHAH H (PH3HKO-MEXaHMIECKUX CBOHCTB IPYHTOB B HX IpE/ENax.

14 VnsxenepHbIe MEPONPHATHSI N0 00ecedeHHI0 HAZIE)KHOCTH OCHOBAHHH
Obecneuenne CONpsKEHUA COOPYKEHHS ¢ OCHOBAaHHEM

14.1 TIpm DOPOEKTHPOBAHHH OCHOBAHHM COOpPYXEHHM CIENYeT IpelyCMaTpHBaTh
KOHCTPYKTHBHBIE M TEXHONOTHYECKHE MEDOIPHATHA II0 CONPSKEHHIO COOPYXCHHA C
OCHOBaHHEM, 0GECIICUMBAIOIIAE YCTONIHBOCTE COODYXEHHS, NPOYHOCTH OCHOBAHHA (B TOM
gycne (UILTPAMOHHYI0), HOIYCTHMOE HAUpsKEHHO-Ie(pOPMAPOBAHHOE H TEPMHYECKOES
COCTOSHHE COOPY)KEHHS H €r0 OCHOBAaHHA IIDH BCEX PAcYETHBIX COYETAHHIX Harpysok H
BO3IEHCTBHI HA IEPHOJ CTPOUTENBCTBA B BECh IIPOEKTHEIH CPOK HX SKCIITyaTallHH.

14.2 Tlpa npOEKTHPOBAHWH COIPSIKEHHH COOPYXEHHH CO CKAalbHBIMH M HECKAIbHBIMH
OCHOBaHHSMH ClIEIyeT YIUTHIBaTh, YTO:

pa3paboTKa KOTJIOBaHA TOA COOpPYKEHHE BEJET K pasrpy3Ke H Pa3yIUIOTHEHHIO IPyHTOBOTO
MaccHBa OCHOBaHHS H, KaK CJeJCTBHe, K YBEIMYEHHIO €ro BOIONPOHHIIAEMOCTH,
ne(OpMHEPyEMOCTH ¥ YMEHBIICHHIO 3Ha9eHNH [1apaMeTpOB CONPOTHBICHHS CABHIY;

BO3BEJIEHHE COODYXEHHWs BeJeT K IIPHTPy3Ke M YIUIOTHEHHIO MacCHBa OCHOBaHHI,
YMEHBINEHHIO €ro BOJONPOHHIAEMOCTH, Ae(POPMHAPYEMOCTH H YBEIMYCHHIO 3HAYCHHH
IapaMeTpoB CONPOTHBICHHS CHBHTY, OCOOEHHO CHIBHO IpPOSBILIOIMMXCS NS CKalbHBIX
OCHOBaHHH.

143 B mpoekre OCHOBaHHE COODYXXEHHM NODKHEI OBITB paspabOTaHEI MEPONPHATHA,
obecrnedmBaomupe IpeNOTBpaleHHe B IIPONECCEe CTPOMTENBCTBA HM3MECHEHHS MPHHATEIX B
pacyerax IPOYHOCTHEX, Ae(GOPMAIMOEEBIX M (HIBTPAIMOHHBIX XapaKTEPHCTUK IPYHTOB
OCHOBAaHHMs 3a CYeT IPOMEP3aHHS, BHIBETPHBAHMS, pPasyIUIOTHEHHS, NEpeoOBOJHEHHA H
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pazEKEHHS TPYHTOB, & TAK)KEe HCKIIOYArONIHe BO3MOXHOCTS (GHUIBTPAIlMH HAOPHBIX BOZ UEpe3
JIHO KOTJIOBaHA U €r0 HENPOEKTHOE 3aTOILICHHE.

14.4 Pazpa6oTka riay0oxoro KoT/ioBaHa

14.4.1 TIpoekT pa3paGoTK# TIIyOOKOro KOTIOBaHA MOJ COOPYXEHHE B HECKANbHBIX H
HONyCKaTEHEIX (Pa3MBIBAEMBIX) IPYHTaX JOJDKEH IIPeyCMaTpHBaTh HHXKCHEPHBIC MEPOIIPHATHA
Ha CTPOMTEIHHBIN i SKCILTyaTAITHOHHEINA NEPHOB! (KPEILICHHE OTKOCOB H JiHa, CO3AAHHAE CHCTEM
BOJOIOHMKEHHS ¥ BOXOOTBEAEHHS | T.1I.), IPEIOTBPAIIAIONIHAE IIOBPEXICHAE OTKOCHOH JacTH 1
JHA KOTIOBaHA aTMOC(EPHBIMH, IOBEPXHOCTHBIMA M TPYHTOBBIMH BOJaMH, 2 Takke
MEPOIpPHATAS [0 BOZOOOYCTPOMCTBY MNpHIIETAOIIEH TEPPHTOPHM JUIL 3allHTHI KOTIOBAHA
(OTKpPHITHIX BEIPaGOTOK) OT BTOPHYHOTO OOBOJAHEHHS.

Heo6X0MMOCTE YKa3aHHBIX MEpPOIpPHATHH OOOCHOBBIBA€TCS MO PpE3ynbraraM aHalH3a
TH/IPOMETEOPONOTHYECKHX, THAPOTEOIOTHIECKHX YCIOBHH MIIOMA/KA CTPOUTENBCTEA, busnxo-
MEXaHHYECKHX ¥ (QHIBTPAIMOHHBIX XapaKTePHCTHK TIPYHTOB OCHOBaHHS, PpE3yJbTaToB
(UIBTPAIMOHHEIX pacyeToB (BEIIONHEHHEIX C yYeTOM pasjena 8) B mporHo3a HM3MEHEHHH
THPOrEONIOrMYECKOr0 PEeXAMa IUIOMAIKA Ha JTale CTPOHTENLCTBA, KOTOpBI BEIIOIHAIOT
IyTeM MaTeMaTHYecKOro MOJEIMpOBAHAA (IIBTPAIMOHHBEIX —TNPOLECCOB THCICHHEIMH
mertonamu. IIpu obecmedenny Ge30macHBIX YCIOBHME SKCILTyaTalld¥ PaspelleHo NPUMEHCHHS
AHATATHYECKHX METOIOB ¥ HCIONE30BaHAe Pe3yIbTaToB HaOIOIeHH#H N0 00BeKTaM-aHaIoraM.

14.4.2 B cTpOHTENBHBIA IIEPHOJ] IIOBEPXHOCTHEIE BOJBI CIEAYET MEPEXBAaTHBATH cucTeEMOHR
OTKPHITHIX/3aKPEITEIX JPEHAXKEH, pacioNOKEHHBIX Ha IpHUJIEralommel K KOTIOBaHy TEPPHTOPHH,
B IIyOOKMX KOTIOBAaHAX HEOOXOJMMO J[ONOIHHTENEHO YCTpauBaTh CHCTEMEI cbopa u
TPaHCIOPTHPOBAHK IOBEPXHOCTHEIX BOJL C OTKOCOB, IPHYPOHCHHEIC K Oepmam.

Ha 5KCILIyaTaNMOHHEIH EpHOJ| IPH HANHIHE SKOHOMHYECKOH nenecoo0pa3HOCTH CIExyeT
IIpeyCMATPHBAaTh HMIKCHEPHbIE MEDONPHSTHS MO CHIKCHHIO HPHTOTHOCTH K IpEHAXKY
OCHOBAHHIA 32 CYET NPOTHBO(HIIETPATHOHHBIX MEPONPHITHH ¢ IPOEKTHPOBAHHEM CIIeIIMATBHBIX
IPOTHBODMIGTPAMOHHEX ~ JKPaHOB M3 ~ HHEDTHBIX ~— ICOCHHTICTMHYECKHX  H HHBIX
MaJOBOJONPOHHAIAEMEIX HIIM BOJOHENPOHUIIAEMBIX MATCPHATIOB.

14.4.3 Jlna onpezneneHus HeoOXOIUMOCTH IPHMEHEHHA MEpPOLPHATHH [0 PEIOTBPAIICHHIO
rHApopaspeBa (BEIIOpa) IPYHTOB OCHOBAHHS KOTJOBaHa JOIDKCH OBITH BEINOJNHEH pacdeT
MECTHOM (PHIBTPAlMOHHOK MPOYHOCTH TPyHTa OCHOBaHMs ¥ IPOH3BENCHA ONECHKA BIIMIHHA
HAIOPHOCTH BOJOHOCHBIX TOPH30HTOB Ha YCIOBHS IPOHM3BOJCTBA pabor. Ilpum paspaborke
KOTJIOBAHA IUIS MCKIIOYEHHS THApOpasphiBa IPYHTOB €0 OCHOBAHMSA CIEAYET HpeXyCMOTPETH
YCTPOMCTBO PasTPy30YHEIX CKBAXHH, MHOHEPHBIX Tpanme# u T.4. KOHCTpYKITHA KpEeILUICHH JTHA
KOTJIOBAHA BHIOHMpaeTCs U3 YCIOBHS HEJOMyLICHHs BBIIOpa IPYHTOB OCHOBAHIA H obecneueus
paboTel CTpomTeNBHOM TexHuku. Ha mepuox  CTPOMTENLCTEA COOpYXEeHHS  TakKe
TIpeIyCMATPHBAIOTCS MEpOnpHATHs (B BHIAE PasIpy30HHBIX TpaHIe#, CKBaXWH H T.J.) IO
NpeIoTBpaIeHHIO THApopa3phiBa.

14.4.4 YcroiiunBocTs 60pTa KOTIOBaHA ObecmedeHa, ecid JeHCTBYIOIMH IPaJUeHT Halopa
HIDKE KPHTHYECKOTO IpajdeHTa 0 MECTHOMY (HIBTPAIfHOHHOMY BBIIOPY H KOHTaKTHOMY
pasMeBy. IIpu OLEHKe ycTOMUmMBOCTH 0OpTa KOTJIOBaHA K QHIETPAIHOHHEM JehopManuiM
cnemyeT obpamars 0co6oe BHEMaHHE Ha BBIKIMHHBAHUC B GOpT KOTJIOBaHA MPOCIOEK IPYHTOB
3HAYMTENBHO (HA HECKONHKO IIOPSJKOB) OTIMYAIOMMXCA OT COCEAHAX TIPYHTOB IO
K03 unEenTy QuisTpamuy. B ykasaHHBIX 30HaX OpU COOTBETCTBYIOIIAX THAPOIMHAMUIECKHX
YCIIOBHAX MOTYT BO3HHKATE OTACHBIE QUIBTPAMOHHEIE nedopmarmy. KOHCTPYKIUS KPEIICHH
OTKOCOB BHIOMpaeTcs W3 YCIOBHH HENOIYINCHHS PAasBUTHA HEraTHBHBIX cyh®hO3nOHHBX H
3PO3MOHHBIX IPOIIECCOB B HOpTax KOTIOBAHA.

14.4.5 HeobxomumocTs ¥ 3()(HEKTHBHOCTS NPUMEHEHHAS apMHPYIOIIMX [EOCHHTCTHIECKHX
MaTepHAJIOB IS KpeILIEH s JHA H OTKOCOB JI0JDKHA 65ITH 000CHOBaHA PacyeTaMH.

Pacuernsie xapakreprcTuke I'CM onpenenstoTcs 1abopaToOpHBIMY HCIBITAHASIMY, 4 TAKKE
Ha OSKCIEpPHMEHTATHHEX MOJENAX H ONBITHEIX IOJHMIOHAX IpPH IPOEKTHBX HarpysKax,
IeHCTBYIOIMX Ha PACIONOXKEHHEIH MEXJy CIOAMH TPyHTOBOIO MaTepHaia I'CM, Bxmoyadt
HanpapleHue [BIDKEHHS H HHTCHCHBHOCTD HUIETPaOHHOTO IIOTOKA, CTENEeHb CHATHA
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MaTepHana, BO3MOXHOCTH €ro IIPOMEP3aHMs, BO3NEHCTBHS XHMHYECKM M OHOJIOIHYECKH
OIIACHEIX Cpell, XapakTepucTHKH KoHTakTHpyomux ¢ I'CM TIpyHTOBBIX H HEIPYHTOBBIX
MaTepHanoB H Ap.

14.4.6 VlmxeHepHEIe MEPOIPHATHS JODKHEI OBITH HAlpaBIIEHEl HA COXPAaHEHHE IPOEKTHBIX
rabapuTOB KOTJIOBaHA.

Bce MepompusTHS OOJDKHEI Ha3sHa49aThecd € Y9ETOM JUIMTENBHOCTH KaXZIOro STama
CYINECTBOBaHHS KOTJIOBaHA: pa3pabOTKa, OTKPEITHIA KOTJIOBAH, CTPOHTENBCTBO COOPYKEHHS,
3aCBIIKa 1a3yX KOTJIOBAaHA, SKCILTyaTallHOHHEIH IIEPHOI.

14.5 B mpomecce CTPOHTENLCTBA CIEAYET OCYIIECTBISATh I€OTEXKOHTPONb C OIEPATHBHOH
OllEHKOH (hHM3UKO-MEXaHWYECKAX XapaKTEPHCTAK IPYHTOB OCHOBaHHsA. IIpu HebnaronpHsTHBIX
OTKIOHEHMSX XapaKTepHCTHK TIPYHTOB CIIEAYyeT IPOM3BECTH KOPPEKTHPOBKY IIPOEKTa
COOpPY’KEHHS HIH IIPOM3BOJICTBA paboT.

14.6 Tlpu NPOSKTHPOBAaHWH CONpPSUKEHWH COOPYKEHHH C OCHOBaHHEM  CIIEIYET
TIpelycCMaTpHBaTh SKOHOMHYECKH IenecoobpasHoe yraieHHWe HMIHM 3aMeHy Cnabbix (Wi
ocnabIeHHEIX B IIPONECCE CTPOMTENBCTBA), A TAKKE CHIBHONBIMCTEIX, PAcIydeHHBIX (ML
BEICOKHMX IUIOTHH IIPH HCIOJB30BAHMH IIPAHIMINA CTPOMTENLCTBA I), pe3Ko H3MEHSIOMEX
(H3HKO-MeXaHHYEeCKHEe M TEeIUIOQH3AIECKHE CBOMCTBA IPH OTTAHBAHMM (IPH HCIIOJB30BAHHH
IpHHIMIOA CTPOMTENhCTBA II) TPYHTOB C INOBEPXHOCTH Ha TIiyOuHY, HIXE KOTOPOH
XapaKTEPHCTHKA TPYHTOB (C y4eTOM BO3MOXHOTO HX YMyHINEHHs) YAOBIETBOPSIOT YCIOBHAM
YCTOHYIHBOCTH COOPYKEHHS, IPOYHOCTH OCHOBAHKA H 33JaHHOr0 (QHIBTPAHOHHOIO PEKUMA.

IMpuMmeuanus

1 IlpH rHAPOTEXHHIECKOM CTPOHMTENBCTBE B CEBEPHOM CTPOHTENBHO-KIMMATHIECKOH 30HE IOX TEPMHHOM
(IIPHHLIAI CTPOMTENECTEAY MOHAMAETCS CIIEAYIOIIEe:

npMHIMN cTponTenscrea I: MuoronerHeMep3bsle IDYHTHl OCHOBaHHA IUIOTHHBI COXPAHMIOTCA B MEp3/IOM

COCTOSHHY TIDH €€ CTPOHTENLCTBE H SKCIUTYaTAIlH, @ TAblE IPYHTHl OPOTHBOQMILTPALMOHHOIO YCTPOHCTEA

IUIOTHHEI H €6 OCHOBAHHSA 3aMOPAXKMBAIOTCA IO Hadalla 3aoHEHMs BOXOXPaHIIHINA ¥ COXPAHAIOTCA B MEP3IOM

COCTOSIHHY NPH SKCIUTYaTaI|H,

npuanun crpoutensersa Il JlomyckaeTcs OTTaMBaHHE MHOrONETHEMEP3JILIX IPYHTOB OCHOBaHMA B XOJE

CTPOMTENBECTEA H 3KCIUTyaTalHy IUIOTHHE! HIIM HCKYCCTBEHHOE MX OTTaHBaHHE Ha 33/laHHYI0 riryOuHy A0 Hadaja

3aTI0JTHEHHS BONOXPaHITHINA.

2 TlpMHITEN CTPOWTENLCTBA (C COXpaHEHHMEM HIH OTTaMBAHHEM MHOTOJETHEMEP3IBIX IPYHTOB) CIEIYET
BLIGHDATE C Y4eTOM KIMMAaTHYECKMX M MEp3JOTHBIX YCJIOBHH paiOHA CTDOMTENhCTBA HA OCHOBAHHMHM TEXHHKO-
3KOHOMHYECKOTO aHaIH3a.

14.7 TIpu NpOEeKTHPOBAHKY COIPSDKEHHS OSTOHHBIX COODY KEHHMHA CO CKaIbHBIM OCHOBAHHEM B
CIly9asx, ecli y[JajeHAe TPYHTOR B 3HAYMTENBHEIX 06beMax SKOHOMHYECKH HelenecoobpasHo,
s obecIeueHHs YCTOHYMBOCTH COODYXKEHHS HIM €ro OeperoBbIX YIIOPOB, NPOYHOCTH H
nehOpMAPYEMOCTH OCHOBAaHHA, I YMEHbINEHHs OOBEMOB yHANCHHS CKAJIbHOTO TIPYHTA
HeoOX0MMO paccMaTpUBaTh CIENYIOINHE MEPOTIPHSATH:

- CHH)XEHHe MPOTHBOJABICHHY B OCHOBaHMM NOZNNOPHEIX COODYXKEHHHA H OeperoBbIX
MaCCHBOB IIPHMBIKAHHMH;

- CO37aHHE YKIOHA B CTOPOHY BepxHero Obe)a Ha KOHTAKTE COOPYXEHHS C OCHOBAHHEM,
CIOXEHHEIM CKAIGHBIMH M  IIONYyCKalbHBIMH IDYHTaMH C OTHOCHTEIPHO HH3KHUMH
IIPOYHOCTHEIMHE XapaKTepUCTHKaMy KOHTaKTa OeToH-CKala;

- CO3/@HME yIOpa B OCHOBAHHHM CO CTOPOHEI HIDKHEro Obea B ciydae mamadus Gomee
IIPOYHEIX FPYHTOB IO/ HOCKOM IUIOTHHEI MM Ilepe/iadd YacTH yCHIHS OT IIOTHHBI Ha 3[aHHE
I'SC, Ha KOHCTPYKIEH BOJ0OOKHOr0 KOIOANA H T.1.;

- IpHMeHEHHE KOHCTPYKIHii, obecrnedmBarommx Hambonee OnaronpHiTHOE HANPABJICHHES
VCHIIMH ¥ BO3/ICHCTBHI Ha OCHOBaHHE M OeperoBsle IPAMEBIKAHHS COOPYXEHHT,

- aHKEPOBKY CEKIMi COOpYXeHHI M OeperoBRIX NPUMBIKAHWHE IOPH HANMYMM NOCTATOTHO
IIPOYHBIX TPYHTOB B OCHOBAHHH,

- HHBEKIMOHHOE YKpeIUIEHHe TPYHTOB OCHOBaHHA IPH JOCTATOYHO  Pa3sBHTOH
TPEIHHOBATOCTH MAaCCHBA IIPH OTCYTCTBHH IIIMHUCTOrO 3aII0JHATEI TPEIHH;
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- IEMEHTAIMIO KPYIHBIX Te0JIOTHYECKAX HapyIIeHHH B OCHOBAHWH IIIOTHHBI H HX BBIXOIIOB
Ha IOBEPXHOCTH ¥ JPYTHe KOHCTPYKTHBHEIE MEPOIIPHSATHS.

IIp¥ HENOCTATOYHOH TEXHHKO-3KOHOMHYECKOH S(){EKTMBHOCTH yKa3aHHBIX MEPOIpPHATHH
IOIDKHO GHITH IPEIyCMOTPEHO 3ariyOiieHue MONOIBEL COOPYXKEHHs B Domee COXpaHHYIO 30HY
CKAIBHBIX TPYHTOB.

14.8 JTna obecnedends yCTOWIHBOCTH ¥ MPOYHOCTH GETOHHBIX COOPYXKEHHH Ha HECKATBHBIX
OCHOBAHHUAX, JOIIYCTHMBIX OCAJ0K U CMEIIEHHH IPH IPOEKTHPOBAHMHK COMPIKEHHS COOPYXKECHHU
C OCHOBaHHEM B HEOOXOMMMEIX CIIydasx CIeNyeT IpeaycMaTpHBaTh:

YCTPOMCTBO BEpXOBOrO M HH30BOTO 3yObeB, YKJIOH IOZOMIBBI COOPYKEHHA B CTOPOHY
BepxHero 6peda;

IPEHAPOBaHIE MATOIIPOHUIIAEMBIX CI0EB OCHOBAHHS,

MEXaHHYEeCKOE H HHBEKIMOHHOE YIUIOTHEHHE U YKPEIUIEHHE I'PYHTOB H JPYTHE MCPOIPHATHA.

14.9 B mpoekTax TPYHTOBBIX IUIOTHH, BO3BOJMMBIX Ha HECKAIBPHOM OCHOBaHWH CIEIyCT
IpeyCMaTpHBaTh CHOENMANBHYIO IIOATOTOBKY OCHOBAHMS Ha YJacTKaX COIPSDKCHHA
IIPOTHBOGMILTPAIHOHHEIX 3IEMEHTOB ¢ OCHOBaHHEM. OTCYTCTBHE CHENHANbHOH IOATOTOBKH
OCHOBAaHHS HA YY4CTKax CONPDKEHHSA NPOTHBO(QHIGTPANMOHHBIX 3JIEMEHTOB C OCHOBAHHEM
JOIDKHO OBITE 060CHOBAHO pacdeTOM HIIM SKCIIEPUMEHTAIBHO.

Ilpu 3ToM HOJDKHEI GHITE pa3paboTaHbl M OOOCHOBaHBI MEPONPHATHS, NPENOTBPAIIAIONIHE
HEZONYCTHMEIE JedopManyy, IOTEpI0 YCTOWYHMBOCTH COOPYXNEHHH H HEJOIyCTHMEIC
hHIBTPAIHOHHEIE PACXOBL

TIOZArOTOBKY OCHOBAHHH CIEyeT NPOH3BOJMTE B OCYIIEHHOM (APEHEPOBAHHOM) KOTIOBAHE,
He JIONyCKas pa3yIUIOTHEHHS U pa3KIDKEHHA BEPXHETO CII0A TPYHTA.

14.10 Ilpw OpOEKTHPOBAHAK CONPSDKEHMH IUIOTHH M3 IPYHTOBBIX MAaTEPHAIIOB CO CKATLHLIM
OCHOBAHWEM CIELyeT IPeIyCMATPUBATh MEpOIpHSATHS, HANpPaBIeHHBlE Ha obecrmeucHue
YCTOMUHMBOCTH ILIOTHH, YMEHbIIEHHE HEPaBHOMEPHEIX neopMalii OCHOBAHHASA A COOPYKeHHMS,
npenoTepammenye cybdo3un B HETOIYCTAMOrO CHIXKECHHA MPOYHOCTH TPYHTA OCHOBAHHA NPH
€ro pasyIUIOTHEHHH ¥ BOJOHACEIIEHHH H T.J.

14.11 IIpr IPOEKTHPOBAHKE CONPSDKEHHs POTHBO(HIBTPAIMOHHBIX JIEMEHTOB IPYHTOBEIX
IUIOTMH, BO3BOJMMEIX Ha CKAIPHOM OCHOBAHHH, JOIDKHO OBITH IPENyCMOTPEHO: YAAJICHHE
paspyIIeHHOH cKaibl, pasfenka H OeTOHMpOBaHHE PpAa3BEJOYHBIX ICONOTHHUCCKHX H
CTPOMTENHHEIX BEIPAOOTOK, KDYIHBIX TPEIIHH.

ClleAyeT TakKe IPEIyCMaTPHBATH CIEAYIONIHEe MEPONPHATHS: YCTPOHCTBO OeTOHHOM IIIIHUTEI,
TOKPHITHE CKAIBI TOPKPETOM, HHBEKIHOHHOE YITIOTHEHHE HacTH OCHOBAHH, TPHIIETAIOMEH K
MIOJIOINBE BOJOHEIPOHHIIAEMOT0 JIIEMEHTA.

14.12 Ha ygacTKax CONMpsDKEHHs ¢ OCHOBAHMEM YacTel MPOQUIIA IITOTHHEI, BEIIOIHACMEIX A3
Gonee BONONPOHMIAEMEIX MaTepHAloB (YNOPHBIX MpH3M, O0aHKETOB H T.0.), YeM
IpPOTHBODMIGTPAIIHORHEBIE YCTPOJCTBA, ylaneHue pa30OpHOH paspyIIeHHOH (BBIBETDEIOH)
CKaJbI He 0053aTeNEHO.

IIpr NPOEKTHPOBAHHE COOPYXKEHHH € COXpaHGHHEM MEp3JbIX TIPYHTOB B OCHOBAHHH
(IpEHIEI CTPOHTENBCTBA I) CleayeT nNpeaycMaTpuBaTh B HEOOXOIMMEBIX  CIIydasdx
TeIIO3AIMMTHEIA  CJOM, yOHpaeMEIi HENOCPENCTBEHHO Ilepel; YKIaakoh —Marepuana
[IPUKOHTaKTHOH 30HEI COOPYKEHH.

14.13 I'mybuea 3an0XKeHWS HONOIIBEI COOPY)KCHHS JNOJDKHA OMpPEJCNATBCA HCXOIA U3
HeoOXOMAMOCTH obecredeHnss TpeOyeMoil HANEXHOCTH COOPYXEHHsS IO YCTOHIMBOCTH,
JONYCTAMBIM CMEIIEHHsIM B 0CajikaM, IO HeCyIed Cloco6HOCTH, (PHIBTPalMORHOH IPOYHOCTH
OCHOBaHHA. '

IIpr 3ToM TiTyOHHY 3ai0KeHHS HOJONIBEI COOPYXEHHH CIENyeT MpUHUMATh MHHMMATLHO
BO3MOJXXHOH C Y4ETOM:

0COOEHHOCTEH COOPYIKEHHH;

THIPOTEONOTHYECKHX, TEONOrHYECKHX, TONOrPaQHIECKHX H KIMMATHIeCKHX yCIIOBHH
ILIONIAIKH CTPOHTENbCTBA;

pasMBIBa IPYHTOB B HIDKHEM Obede;
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14.14 PasMmepel, B TOM 4HCIie ITy6uHa Bpe3kd OETOHHOTO THAPOTEXHAYECKOIO COOPYXEHHUS B
CKATEHOE OCHOBAHHWE JOJDKHEI OBITH BO BCEX CIydasx 0OOCHOBAHBI B IIPOEKTE COOPYXKEHHA H
YZIOBJIETBOPATE TPeOOBAHUAM:

YCTONYABOCTH COOPYKEHHS HA CJIBHT,

MECTHOH ITIPOYHOCTH OCHOBAHH,

HA/IE)KHOCTH IIOJ3eMHOT0 KOHTYPA.

14.15 TIpy IPOEKTHPOBAHMHA CONPSDKEHHH GETOHHBIX M Kene300ETOHHBIX COOPYXKEHHH CO
CKaJIbHBIM OCHOBaHHEM CIENYeT IPEelyCMaTPHBATE:

yIalleHHe HHTEHCHBHO BHIBETPEINBIX IPYHTOB (Pa3bopHOro Clos) ¢ HU3KMMM NPOTHOCTHBIMK
u neOpMAIMOHHBIME XapaKTEePHCTHKaMH ¥ Cj1ab0 IOANAroIMMXCA OMOHONMYHBAHHIO H3-32
HaJ{MYUA MIEHACTOTO 3aM0JHUTE) B TPEIHHAX,

JNS OCHOBAaHHH C KPYOHBIMH HapyIIeHHSMH H OONacTsMH riybokoro wu3bHpaTelbHOTO
BLIBETPHBAHHsS — YyHAaleHHe TIpyHTa, OOBEM KOTOpOro CIENyeT NIpHHMMATh Ha OCHOBE
pe3yJIBTaToB PACYETOB HAPSDKEHHOTO COCTOSHUS ¥ YCTOHYHBOCTH COOPYKEHUS.

3akpenJieHHe B YILIOTHEHHE TPYHTOB 0CHOBAHHI

14.16 3akpeluleHHe W YIUIOTHEHHE TIDYHTOB NPEMEHAIOTCA Uil MOBBINICHHA Hecymen
CIIOCOGHOCTH OCHOBAHHI, yMEHBIIEHHS OCAIOK M CMEIIeHHH, Mys obecrevueHHs TpebyeMoi
IIPOEKTOM BOIOHENPOHANIAEMOCTH | QHIBTPAIOHHOR IIPOYHOCTH IPYHTOB.

Jlng 3TOro MOryT OBITH HCIOIB30BAHEI IEMEHTALNS, XUMHIECKHE METOJBI 3aKpCIICHHS,
3aMOp@KHBAHHE IPYHTOB, MEXaHMYECKOE YIUIOTHEHHE, NPCHHPOBAHHE MacCHBa, yCTpOICTBO
HAGWBHBIX CBaif, METONE! YCKODEHHMs KOHCONH[AUMH CIa0bIX OCHOBAHHH C HCIOIB30BAHHEM
coBpeMeHHBIX ICM B KadecTBe BEPTHKAILHBIX APEH, METOMB! MOBEINECHHS NPOYHOCTHBIX H
nehopMalMOHHBIX XapaKTEPHCTHK OCHOBAHMH C IPHMEHEHHEM apMUPYIOMHX I'CMuT.A.

14.17 Heo6x0omuMOCTh B TAKAX MEPONPHATHAX 0OyCIOBIMBAETCA HAIMIMEM B OCHOBAHHH
He6IarOIPHATHEIX T€0TOTHYECKAX U THIPOTEOJOrMYECKHX YCIOBHH, TAKHX KaK:

3ajleraHEe B OCHOBAaHHH TIPYHTOB C TOHIKEHHOH IIPOYHOCTBIO M IIOBBIICHHOH
IethopMHEPYEMOCTBIO;

HalF9He KPYNHBIX CTPYKTYPHO-TEKTOHMYECKHX HApYIICHHH CILIOIIHOCTH CKallbHOIro
OCHOBaHHS;

HEOJHOPOJAHOCTH MAacCHBAa OCHOBAHHs, BBRIpaXAromasci B 3HAYMTENFHOM H3MEHYHMBOCTH
MeXaHHYEeCKHX CBOMCTB IPYHTOB B pa3IMYHEIX €r0 30HaX;

3alleraHye B OCHOBAHHY CHIBHO BOJONPOHHIAEMEIX H Cy(()O3HOHHBIX IPYHTOB,

a TAKKe SKOJIOTHIECKAMHE TpeOOBaH MMM II0 3allIATe OKPYKAIOMEH Cpe/ipl.

14.18 TIpu IpOeKTHPOBAHHHU COIIPSIKEHMS OETOHHBIX O/MOPHBIX COOpYKeHH} CO CKaJIbHBIM
OCHOBaHHEM IIpH HEOOXONMMOCTH CIIeAyeT NpeayCMaTpUBaTh 3aKpEIICHHe IPYHTOB B obnacrwy,
IIPMMBIKAIONIEH K HH30BOM IPAHH COOPYIXKEHHS, 4 TAIKE 3aKPEIIIEHHE I YIIIOTHCHHE BRIXO/IOB B
TIpefieNax KOHTYpa COOPYXXEHHS M OCHOBAHHS KPYNIHBIX TPEITHH, TEKTOHMYCCKHX 30H M JpyTHX
PasphIBHEIX HApyLIEHHH M IpOCIOEB OCHabNIeHHEX TIPYHTOB. PexoMeHIyeTCs TaKkKe
yKpeILUIeHHe KOHTaKTa 6eTOHHOTO COOPYXEHHS CO CKaTbHEIM OCHOBaHHECM. CInomHoe yCHIEHHE
OCHOBaHHMS JIOJDKHO OBITE 000CHOBAHO.

14.19 Ilps OpoeKTHPOBAHHH MOAUOPHBIX coopyxkermi I — II kmaccos ompeneneHue cmocoba
% 06BeMOB PaboT IO YKPEIUIEHHIO OCHOBAHMA JOJDKHO ODOCHOBRIBATBCA pacueTaMH, a L
coopyxemmii I Kmacca IpE HEOOXOIMMOCTH ¥ SKCICPHMEHTAILHEIME HCCIICHOBAHAAMA
HaIpHKEHHO-1e()OPMUPOBAHHOIO COCTOSIHHSA COOPYXEHHS M OCHOBaHHA. Jlns coopyKeHHH,
IPOEKTHPYEMEIX HA OCHOBaHHH, CIOXEHHOM MEp3IbIMH TIpPyHTaM#, pPEKOMCHIyeTCH
BEIIOJIHEHHE OIBITHBIX KCIEPUMEHTANBHBIX HCCIIEI0BAaHIA B UL coopyxenmi II — III xiaccos.

Tlns coopyxennit [1I — IV xiaccos Ha BCEX CTaHAX NPOCKTHPOBAHAS, JULT coopyxernit I — 11
KIIACCOB Ha CTAmuM OOOCHOBAaHMS HHBECTHIMH CIOCOOBI H 00BEMBI paboT MO YKPEIUIEHHIO
OCHOBAHHs JIOITYCKAETCA YCTAHABIMBATE 10 aHATIOTaM.
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Tabnuma A.2 — Knaccmpukanus cKkaJbHbIX MACCHBOB 110 BOAONPOHALAeMOCTH

CreneHp BOJONPOHUIIaEMOCTH Koo mumert drmsTpamy £, | VACTHHOS BOLONOIOMERHE ¢,
m/cyT /MuH: M2

ITpakTuyeckn < 0,005 <0,01

BOJIOHENIPOHHIIAEMEIE

CnaboBoi0nIpOHHIIAEMEIE 0,005 - 0,3 0,01 -0,1

BononposunaeMere 0,3-3 0,1-1

CunpHOBOIONPOHHIIAEMEIE 3-30 1-10

Ouens >30 >10

CHIIBHOBOJOIIPOHHUIIAEMEIC

Ta6auna A.3 — Knaccupukanus cKaJbHbIX TPYHTOB 110 1eGOPMHPYEMOCTH

Crenens nehopMHpPYEMOCTH Mogyns nebopmarmu Maccusa E, MIla
Ouens cnabonedhopMupyeMEle > 20000
CnabopedopmupyeMele 10000 — 20000
CpensenedopMupyeMsie 5000 — 10000
CunsHOehopMHpyEMEIE 2000 —5000
Ouens cHIbHOIEhOPMHEpPYEMEIE <2000

Knaccuduxanaa cKaIbHBIX TPYHTOB N0 ODpeaeTy NPOYHOCTH HAa 0JTHOOCHOE CiKaTHE
ITo mpemeny IMPOYHOCTH HA OFHOOCHOE CXaTHe Rc B BOJOHACHINEHHOM COCTOSHHH CKAIIBHEIC

TPYHTHI ITOJPas/e/aIOT Ha PA3HOBHAHOCTH B cooTBeTcTRHE ¢ Tabmanel b.1 FOCT 251 00 -2011.

Ta6nunma A.4— Kinaccnpukanus cKaJdbHBIX MACCHBOB II0 CTeIICHH BhIBETPEIOCTH

Kosdpdmmuent
CreneHb BRIBETPEJIOCTH Kosgupemaent TPEIIUHHOR PacEpLITHE TRRTY
BEIBETPENOCTH Ky 5 Aa, MM
mycrotHocTH K11, %0

CHIBHOBBIBETPEIILIE <0,8 >3 >
BriBeTpeinsie 0,8-0,9 3-1 1-5
CnaboBEIBETpEIBIE 0,9-1,0 1-0,5 0,5-1
HesriBeTpenksie 1,0 <0,5 0,1-0,5

K, — OTHOIIEHWe MIOTHOCTH BEIBETPENOro oOpaslia IpyHTa K IJIOTHOCTH HEBBIBETPENIOrO
oGpasiia Toro Xxe rpyHTa.

MpuMeuanne — CTeNeHs BEBETPEIOCTH CKATBHOTO IPYHTa TECHO CBA3aHA C PA3rpy3KO# CKATbHOTO MacCHBa.
Io CTemeHH Pa3BHTHS STHX ABJEHMH CKalbHEE MAaCCHBEI TI0 Mepe WX 3ariy0leHus OT NHEBHOH MOBEPXHOCTH
DEKOMEHIyeTCs pasfeliaTh HA UeTHIDE 30HHI (MM NOA3OHEI), KOTOPhIe KpOMe YKa3aHHBIX B HACTOAmEH Tabmwule
moKa3aTelNeif XapaKTepU3yIOTCH TAKKE CIIELYIOMMM:

30Ha A CHJIBHOIO BEIBETPHBAHHS (3JEOBHMPOBAHHA) — OORIYHO CIIOJKEHA MaNONPOIHEIMHA NOPOTHEIMH OnoxamMu
CYIIECTBEHHO H3MEHEHHOI0 XMMHKO-MHHEDAIBHOTO COCTaBa M uMeeT OoNbllee YHCIIO PasHOOPHEHTHPOBAHHBIX
TpeIMH, KaK NpaBHIO, 3aNONHEHHEX DHIXJBIMH NPONYKTAMH BHIBETPHBAHHS MATCPHHCKOH NOPOISI HIH
IpHBHECEHHBIM METKO3EMOM;

sosa B cpexHell CTemeHM pasrpy3KA M BIBETpHBaHMA — C 3aMETHO H3MEHCHHOH OKpacKo#, HO
MaJOM3MEHEHHEIM MMHEPAIbHBIM M XHMHYECKHM COCTABOM IIOPOJHBIX 0JIOKOB, y9alE€HHBLIMH M pacilIHpEHHBIMH
TPeIHHAMH C 3aTIONHHTENEM H3 MEIKO3eMa H MECTHEIM HHTEHCHBHBIM H30HpATeIbHBIM BEIBETPHBAHHEM;

30Ha B ca6oif pasrpy3ku ¥ BEIBETPUBAHAY — XapaKTEPH3YeTCA HECKOJBKO OONBIIMM, UEM B HEM3MEHEHHOM
MAaCCHBE, JHCIOM TPEIIMH ¥ HATMIHEM BJIOMb HEKOTOPBIX TPEIHH Ciaboro H30HpaTebHOr0 BRBETPHBAHMIA;

soHa I' — He 3aTpOHYTa pasrpy3KOH ¥ BHIBETPHBAHUEM.
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Tabnuna A.5 — Knaccndukanus no xapakrepy HapymeHHs CIVIOMITHOCTH CKAJILHOI0
MAacCCHBA

XapakTep HapymeHHs MoimHOCTE 30HEI
CILJIOINHOCTH MAacCHBa nOpobnerns paznoMoB HH | IIpoTsbkeHHOCTE HApYIeHAS
IIApHHA TPEIIFH
Paznomsl I nopsaka  — | COTHH H TBICAYH METPOB CoTHH M THICAYH KHIIOMETPOB

TayOuHHBIE, CEHCMOTCHHEIE

PasznoMer II OpAIKA -
rIIyOMHHBIe, HeceWcMOoreHHbIE H | JIeCATKM M COTHHM METPOB JlecaTKY B COTHH KMJIOMETPOB
YaCcTHYHO CeHCMOIreHHEIE

Paznomer 11 nopsiaka Merpsl u gecaTkd MeTpoB | KunmoMeTpsr H JIEeCATKH
KHJIOMETPOB

Paznomsl IV mopska JecsTku 5 cotaH | COTHH U THICSYH METPOB

CaHTHMETPOB

KpynHsle TpemuHs! V nmopsaaka Cg. 20 MM Ce. 10 M

Cpenuue Tpemmss VI nopsaaxa 10 — 20 MM 1-10m

Menxue tpemuust VI nopsaka | 20 — 10 Mm 0,1-1m

Tonxue Tpemunsl VIII nopsaka | Meree 2 MM Megee 0,1 M

Knaccnpukanus cKaJIbHBIX MACCHBOB M0 XapPaKTepy CI0MKEHHH

ITo xapaxTepy CI0XeHHs Ienecoo0pa3Ho BEIENATh CIEAYIOMHe KaTeTOPHH MacCHBOB:

MacCHBHBIE KpynHoOnIouHble (c1abo pacwieHEHHEIE, II0X0 IOAJarOIHECsT H30HpaTensHOMY
BBIBETPHBAHHUIO);

6nounble (C YETKO BEIP@KEHHRIM pPacWICHEHHEM HA OTHENBHOCTH, OTPAaHHYCHHEIC
TIOBEPXHOCTSMH OCITa6/IeHH s, BEIBETPHBAIOTCS IPEHMYINECTBEHHO H30HPATENBHO);

crouctele (¢ mpeobNajjalomelf CHCTEMOH TpEIIMH, HEepaBHOMEDHO H30HpaTeibHO
BEIBETPHBAIOIIHECS);

mMT49aThle  (CHNBHO  pacwWwieHEHHBIe,  JIETKO  IIOJUIAIONIMECSs  HEPAaBHOMCPHOMY
H30HpaTeIFHOMY BEIBETPHBAHHIO).

Knaccnguxanns cKaJbHBIX MACCHBOB II0 CTeNeHH 0AHOPOAHOCTH

Ilo cTemeHd OJHOPOJHOCTH PEKOMEHIYETCS BEIIENATE CIIeAYIOIHe KaTerOPHH MaCCHBOB!

OJTHOPOMHEIE (KBa3HOITHOPOJHEIE), CIOKEHHbIE OJHHAM THIIOM IIOPOZ, H3MCHCHHE 3HAYEHHH
XapaKTEpPHCTHK KOTOPOrO IO KaXIOMy KIacCH(UKAIMOHHOMY IpPH3HAKY HE BBIXOMHT 32
TIpeZiebl, COOTBETCTBYIOIIHE OIHOM KaTeropaH (T.€. yKa3aHHEIE B ONHOH CTPOKE B tabmmax A.1
—AA4d);

HEOJHOPOIHEIE, CIOKEHHbIE HECKONBKHMM pa3IHYHBIMKM THIIAMH ITOPOX MM COJACPXKAIIHe
OTHENbHBIE 30HB], 3HAYEHHS XapaKTepUCTHK KOTOPBIX 10 BCEM HIH HEKOTOPHIM
KiaccA(pUKAIMOHHBIM IIpU3HAKaM BapbHPYIOTCA B Ipejenax, COOTBETCTBYIOINHX JBYM
KaTerOpHsIM;

OYeHb HEOJHOPOIHEIE, CIOXXCHHBIE HECKOJbKAMH pasIHIHBIMH THOAMH IOpPOX H
collepiKalllde OTHEeNbHEIE 30HEI, 3HAYEHMS XapakTepPHCTHK B KOTOPEIX IIO BCEM HIH IO
GOJBINMHCTBY IIPU3HAKOB BapBUPYIOTCA B IpEJIENiaX, COOTBETCTBYIOIMX TPEM HIH Jaxe BCEM
JEeTHIPEM KATETOPHIM.
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Pa3zHOBUIHOCTE I'PyHTA JILIMCTOCT FPYHTA 32 CUET BHAMMEIX JIEIAHBIX BKIIOYEHHUH ii, 70
CKaJILHOTO HECKaIBHOI'O
Ouensb c1ab0onbAUCTHIA <0,1 <3
CnaboabIuCThIH 0,1-0.5 3-20
JIpiuCTRIH 0,5-1,0 20 -40
CRIBHONETUCTRIH 1-35 40 - 60
OueHEb CHILHOJIBIHCTRIH >5 > 60

Knaccndukanusi Mep3JibIX FPYHTOB 10 CTeNeHH HeMeHTAHH HX JbI0M

PexoMeHyeTCs BEIIENAT CIEAYIONIHE KaTerOPHH MEP3JIBIX TPYHTOB:
TBEpIOMEP3JIble TPYHTH — IPOYHO CIEMEHTHPOBAHHBIE IBZIOM, XapaKICPH3YIOIHCCH
OTHOCHTEIHHO XPYIIKAM paspylleHAeM B TEMIIEPAaTyPOH, yKa3aHHOH B tabmane A.7,

[UIACTAIHOMED3JEIE  TPYHTHI

CIIEMCHTHPOBAHHBEIE JIbIOM,

CBOMCTBaMHM ¥ TEMIEPATYPOM, yKa3aHHOMH B Tabmune A.7;
CHITyYeMep3IIhie TPYHTE! — KPYIIHOOOIOMOYHBIE ¥ [ECUaHBIE, HE CIIEMEHTHPOBAHHEIC JIH/IOM
BCIIEJCTBHE MAJIOH MX BIAYKHOCTH.

o0mamaromue

BA3SKHAMH

Ta6nunma A.7 — Knaccudukamms Mep21IbIX TPYHTOB [0 CTENCHA NEMEHTAlNH HX JIB/I0M

Pa3uoBHIHOCTE TPYHTA
Bup rpyHTOB TBEPAOMEp3JIBIA IPH f < | IIACTHIHOMEP3JIBIH CEITy9EeMEP3IIBIH
L. °C npu ¢, °C npu £ <0, °C

CxanbHEIE o1
HOJTYCKABHBIE =0 - -
Kpynsoo610M09HbIE =0 - -
Ileckn IPaBeNHCTEIE,
KpyImHEIE H  CpelHeH
KPYITHOCTH 7=0,1 it el i Sr<0,15
Ilecku  Menkwe 4 F<-03 f<t < upu S, >
MBUIEBAThIe 0,8
I'mumucteie| Cynecs £<-0,6

CyTIHHOK <10 e Y —

I'mana F<-1,5
3aTophoBaHHEIH 1T=—0,7(J+| 7D F<p<fB -
Topd - 1<0 —

O6o3HadeHH:

1T — TeMIepaTypa rpaHHIEI TBEPAOMEP3IIOTo COCTOSHHA MHHEPAIBHBIX TPYHTOB;

7 — TO e, JIs 3aTOp(GOBAHHEIX TPYHTOB;
M — Temneparypa Hauaa 3aMep3aHus;
J, — OTHOCHTENEHOE COIepKAHAE OPraHMIecKOro BEINeCTBa;

S, — ko3(hHIEERT BOTOHACHIIEHHS, /.€.; ipH # < 0 m Sy < 0,15 ckanbHEIC, NOTYCKATBHEIE 1

KpyIHOOBIOMOYHbIE IPYHTHI KIaCCHGHUIMPYIOTCS KaK MOPO3HEIC.

s 3 4 |m ST
D iA\D
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IIpniioxenue b

OmpeaelieHne NapaMeTPOB BHyTPeHHero Tpenus (tge’, ¢’), ko3gpunuenrta
GHILTPANMOHHOH KOHCOTHIAIMM Cy ¥ k03¢ pHOHeHTa HAYAJHLHOI0 NOPOBOT0 JABJICHHSA K,
METO/IOM TPEXOCHOTO C:KATHS, IABJIEHHS NPEABAPHTEILHOTO YIIOTHEHHH P'c METOOM
KOMIPECCHOHHOTO CKATHH H K03 punnenta nepeymioraenas OCR

Onpenenenne NapamMeTpoB BHyTpeHHero Tpenns (tgo', ¢), Ko3dpuiHenTa KOHCOMHAANHY
¢y B K03 pHIUEnTa HAYaILHOT0 HOPOBOTo NaBaeHus K, MeT0oI0M TPEXOCHOT0 CKATHH

B.1 IloaroroBka obfpa3na rpyHTa K HCOBITAHHIO

B.1.1 Jina mpueemeHus obpasma IPyHTa B COCTOSHHE, COOTBETCTBYIOMIEE YCIOBHAM €ro
TIIPHPOTHOTO 3aJeTaHHs 10 BeHYHHE 3P (DEKTHBHBIX HANPSDKCHHAH B CcKeJleTe IPyHTA H BEIHIHHE
IOPOBOTO  [ABJICHWA, BHIIOMHAETCS KOMILUIGKC MEDONpPHATHM, HMEHyeMBIH —JTaloM
PEKOHCOIHAIAAH.

B.1.2 Dramy pexoHcommMIanuu o6pasna TrpyHTa MOOIDKEH IIPEAIIecTBOBATE —PacHeT
HanpsKeHHH, JefiCTBOBAaBIIAX Ha o0pasell B YCIOBHSX €CTECTBEHHOIO 3allCTaHMA: MOJHOrO
BEPTHKAJBHOTO G1,0 M MOTHOr0 FOPH3OHTAIBHOTO 03,0 HampsoxeHmid. Munexc «0» o3Hayaer, 4To
3HaYEeHHe IapaMeTpa OTHOCHTCSH K YCIOBHUSM €CTECTBEHHOTO 3aJIeraHus.

MakcuMaibpHEle 3HAaUeHHMs IIONHEBIX HaOpsDKCHHH CllefyeT HasHadaTh C  YydCeTOM
BO3MOKHOCTEH 0GOPYIOBAHMS: JOMYCTUMOrO JaBIEHHSA B Kamepe IMprOOpa ¥ MaKCHMAIBHOIO
JCHNHS Tpecca, CO3JAIOMEro OCeRoe HampsokeHue. IIpw  ompeneneHuu noKazaTeleH
MEXaHW9ecKHX CBOKCTB TPYHTOB HANPKEHHOE COCTOSHHE OIEHHBAETCH B S(QQEKTHBHEX
HanpsHKEHUsX G'1,3, OMpEeNAeMbIX 10 GopMyne

6'13 = (013 —u), (B.1)

rJie % — IOPOBOE NaBIEHHUE, G1,3 — MOIHBIC HANPKCHHA.
IIpupoqHOE IIOPOBOE JABJIEHHE B HCCIEAYEeMOM CIIO€ TPyHTOBOIO MacCHBa (ocHOBaHHS)
paccYMTHIBAETCA 1O opMyIie

Uo = Pwliw, (Bz)

TJie o — IIOPOBOE JABJeHHe B MacCHBe Ha OTMETKe 0T60pa MoHOMHTa, KI1a;

Pw — IIOTHOCT TIOPOBO# BOABL, T/M;

g — YCKOPEHHE CHIIBI TAKECTH, M/c;

2y — TNyOHHa 3aneranns o6pasma IpyHTa OT IOJI0KEHHs YPOBHSA IPYHTOBEIX BOJ, M.
IIpupozsoe 3bheXTHBHOE BEPTHKATBHOE HAPHKEHHE PaCCUMTEBACTCA IO dopmyne

6'1,0 = pg(Z —2w) T (P — Pw)&2ws (B.3)

T7e p — INIOTHOCTH TPYHTa, T/M’;

0'1,0 — 3bdeKTEBHOE BePTHKATLHOE HaNpsHkeHHe, Klla;

z — TIyOuHa 3aneranus obpasna rpyHra OT IOBepXHOCTH IPYHTa, M.

IIpu oTGope 06pasmOB H3 IPYHTOBOTO MacCHBA, PacroJIOKEHHOTO Ha [IHE pe4HOH HIH
MOpCKO# aKBAaTOPHH, K IOPOBOMY NABNEHHIO HEOOXOMUMO 00ABIATE NABIEHHAE BOJBI (maBneHHE
cTon6a BOABI) HAa YPOBHE IIOBEPXHOCTH IPYHTA, & IDYHTOBBIH MAcCHB CHHMTATh HOJHOCTBIO
BOJIOHACBHIIEHHEIM (Zy = Z).

[Ipr ucOHITaHASX OOpasmoB TpyHTa C GONBIIEX rIyOWH JOIMYCKAaeTCs OrpaHuIMBaTh
pacyeTHOe TOpOBOe JaBieHHe uo 3HagdenmeM 300 k[la, Ipu KOTOpOM obecreYrBaeTCs
IPaKTHYECKH TOJHOE PACTBOPEHHE ra3000pasHoi COCTABIISIOMIEH.

DddexTHRHOE TOPH30HTATLHOE HANpPSHKEHHE B YCIOBHSX ECTECTBCHHOIO 3aNCTaHus G'3,0
ompepensercs GopMyIoK

630 = koo'1,0, (b.4)

e ko — K03 dHIEeRT 60KOBOTO AaBNeHks (IPHEAMAETCS IO Tad/uIe B.1).
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Tabnmnoa B.1
I'pynT 3uagenue ko

[Tecok 0,35 -0,55
Cymecb 0,40 - 0,55
CyrnaHOK 0,50 -0,60
['mana:

opu 11 0,25, 0,33 - 0,60

mpu 0,25</. <1,0 0,60 — 0,82

IlpuMedanus

1 BbMNHCIEHHE IOpOBOrO JaBNEHHA o, 3(OOEKTHBHEIX BEPTHKANLHOrO G'io M TOPH3OHTANBHOIO G'3o
HANPSDKEHHH B MAacCHBE MOXET OPOH3BOJHMTECA C YUETOM HATHYHA B OCHOBAHHH OTHOCHTEIBHOIO BOJOYNOpa
(clIOeB TIHHHCTHIX TPYHTOB C HM3KHMH 3Ha4eHWsMH ko3 uuuenta guistpaunn). B stom ciydae 3¢ dexTHBHEIE
BePTUKAIBHEIE HANPSKEHHS [0 KPOBJE BOAONPOHMIAEMOTrO CIOA, JIEXAWEro HIDKE BONOYIOPA. PaBHEI IIONHEM
HANpsHKEHHAM Ha TIOJIOIIBE IIePEKPBIBAIOIIET0 €10 BOAOYIIOPHOTO CIIOA.

2 JIya HIOB ¥ TeKyYeIaCTHYHbIX NIMHACTHIX IPYHTOB MOXCHO OPHHATH ko = 1,0.

3 B CymEecTBeHHO NepeyIOTHEHHLIX IpyHTax (npa OCR > 4) cnemyeT nmpusuMaTs ko > 1,0.

B.2 Jtan pexonconnaanuH obpasna

B.2.1 IIpu mpoBeNEeHHH HCILITAaHWHA B CHCTEME NPOTHBONABICHHS CIEAyeT HCIIONb30BATh
Jea’pEpOBaHHYI0 Boxy. IIpu ycraHoeke obpasma B Kamepy mpubopa ClefyeT HCKIIOYarTh
3aIieMJIeHHEe BO3[yXa B KOHTAaKTaX IIOBEPXHOCTH obpasma ¢ 3macTH4HOM ofomouxo# © ¢
BEDXHMM H HIDKHAM IITammaMd. Jlns 3TOro Ao yCTaHOBKH ofpasma cCHCTeMy TpYOOK,
IOABOISIIMX BOAY K INTAMIIAM, H OTBEPCTHS B IITAMIIEX CIEAyeT 3allONHATh JeaspHpOBaHHOMU
BOIOM O NOSBIIEHHS e Ha IOBEPXHOCTH INTAMIIOB ¥ BBITECHEHHS Iy3HIPBKOB BO3ayxa. Jlud
HCKIIOUEHHs 3aIIeMIEHHS BO3AyXa Mexmy oOpasmoM H  9MacTH4HOH — 060710uKoH
PEKOMEHYETCH:

a) TP HCHBITAHAAX HEPA3MOKAIOIMX M HeHaOyXaloIMX TPYHTOB — IIOMECTHTH ODpasell B
KOHTEHHED C JleadpHpOBaHHON BOJIOK Ha 1 — 2 MHH;

6) IpH HCIEITAaHAIX 06pa3oB cIabkX WK HabyXaromuX TPYHTOB — 0053aTeIEHO IOMECTHTD
B KOHTEHHEp C [ea’pHpOBaHHOM BOMOH pE3HHOBYIO O0DONOYKY HEMOCPEACTBEHHO IEpEN €€
yCcTaHOBKO# Ha obpaszerr;

B) IpH HCIEITAHASX TPYHTOB B NpHOOpax co BCTPOEHHOH 37acTUYHON 000mOUKOH —
o6ecIeduTh 3aN0MHEHAE 3a30pa MEX/IY IPYHTOM B 000JI0UKOH N€aspHpPOBAHHOMA BOIOM.

B.2.2 Tlo 3aBepmeHHM YCTaHOBKH o0pasia, YCTAHOBKH H 3alOJHEHHs Kamepsl mpubopa,
YCTAHOBKH H TOMKIIOYEHHS H3MEPHTEJBHEIX CHCTEM, OpeHaX W3 o0pasna MepeKpeBaeTCA H
IPOM3BOJUTCH ITIOBHINECHHE CPENHErO IaBleHHsS B Kamepe Hpubopa G 10 3HAYEHHS 030,
paccauranHoro 1o gopmyne (b.4).

TToBBIIEHAE NaBNEHHS B KaMepe Ipu6opa @ IPOM3BOJUTCS CTyNneHsME Ac] = Aos.

BenmumHa cTymeHe# nomkHa OwTe mHe 6omee 20 — 50 xIla- (s TpyHTOB TBepHOH
KOHCHCTEHIMH BellMUMHa cTymeHe# mMoxer Ovrrh yBemmuena no 100 — 200 xIla). Brinepxka Ha
KaXKHOH CTYNeHHM HarpyXeHHs CoCTapiseT He MeHee 15 MuH. OHOBPEMEHHO HMPOH3BONHTCA
A3MEpEHHEe MOPOBOro JaeleHHs B obpasme. Ha Kaxod CTynmeHW HarpyXEHHS ONPENC/AeTC
sHadeHwWe mapamerpa B = Aw/Ac, roe Au — OpupalieHHe NaBleHHs B IIOPOBOHM BOJE IpH
YBEIHYEHHNH CPETHETO JaBIeHHS Ha CTYNeHb AG.

B.2.3 Ilo MOCTH)XEHHH HOJIHEIMH HANPSKEHHSIMH G = 03 3HAa4eHHH G'30 B 3aBUCHMOCTH OT
BEJIMYMHBI BO3HMKAIOIIEro MOPOBOTO JABIEHHS MOJDKHBI MPOHM3BOIUTECH [EHCTBHS COINIACHO
b.2.4-5.2.7.

B.2.4 Ecim mociie SOCTH/KEHHS MOJHBIMEH HAUPDKEHHAMH Ci = O3 3HA4YEHHH G'3,0 IOPOBOE
JaBIIeHHEe NpaKTHYeCKH oTcyTcTBYeT # < 0 (3HaueHHe mapaMerpa B Ha mociefHed CTYNeHH <
0,3), To ompenenseTcs OTHOEHHE KO3(pGuIpeHTa BONOHACEINEHHS IPYHTa Sy K PACYETHOMY
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3gayenHnio Syp. Ecmu orHomeHme S¢Sy, = 0,95, TO 3Tanm pPEKOHCONMJALMH  CHHTACTCH
3aBEPLIEHHEIM.

Ecmu S/Syp < 0,95, pekoHCOMAAANHMSA MPOJOIDKAETCS 10 METOAY NPOTHBOAABICHHA. Cucrema
IPOTHBOMABIEHAs. OTKDHIBAECTCA M IIPOM3BOIMTCA OJHOBDPEMEHHOE YBEIUYCHHE IOJHBIX
HaIpPSDKEHHH G1 = G3 ¥ IIOPOBOTO J@BIeHHs B 00pasie (IPHHYAUTENBHO) Ha BEMHIMHY CTYICHH
Ac = Au. TIpou3BoAUTCS H3MEPEHHE AaBIeHHs II0POBOM JKHAKOCTH Ha IIPOTHBOIION0KHOM TOPIE
ob6pasna u'. 3HadenHus ¢ ¥ ¢ MONAEPKUBAIOTCS MOCTOAHHBIMH JI0 T€X IIOD, [I0Ka pasHOCTh u—u' ge
yMmenbmaercs 10 5 % Awu. Ecii m3MepeHHe IOPOBOTO NaBICHHS Ha IPOTHBONOIOXKHOM TOpIE
o6pasila HEBO3MOXHO, TO BBHUIEP)KKA BO BPEMEHHM OIpEENseTcs CTaOMIM3AMeH YPOBHS
SKUIKOCTH B CHCTEME MPOTHBOJABNEHHS (MMM OTCYICTBHEM IIOTOKa JHAKOCTH B 0Gpasen
rpynra). Ilpomeaypa CTymeHdYaTOro IIOBEINIEHHS MOJHOTO NAaBJICHUS B Kamepe npubopa H
IOPOBOTO JaBJIEHHS MPONOIDKAeTCA JO JOCTHKEHHs IIOPOBBIM [@ABIEHHEM 3HAICHHA o B
YCIIOBHAX €CTECTBEHHOIO 3aleraus. Bemwmanna cryneneit Au = Ac B 3TOH IpOUEAype NOJDKHA
651t He 6omee 50 kITa. Ha 3TOM 3Tan peKOHCOMHIAIHA CYATAETCS 3aKOHICHHBIM.

B.2.5 Ecim moclie JOCTH)XEHHS IOIHEIMEA HaOpsSDKEHHAMH C1 = O3 3HaYeHHH 03,0 B oOpasue
rpyHTa BO3HHKIO mopoBoe masneHme 0 < u < up M 3HAYECHHE IapaMeTpa B na mocnenned
CTYNEHH HAarpyXkeHus HpeppinaeT 3HadeHue 0,3, TO IPOJOIDKAETCS CTYNEHYATOE MOBBIMNICHHC
CpPeJHEro TOJHOTO HANpsOKeHHs ¢ (G1 = 03) B YCIOBHSX 3aKPEITOH CHCTEMEI C 00s13aTENBHBIM
F3MEpEHHeM MOPOBOTO AaBierus . IOBEIIICHHE MOHBIX HAUPKEHHA G1 = O3 IPOH3BOJHUTCH
IO TeX II0p, ToKa:

a) 5 (deXTHRHBIE HAIpSIKERHs B 06pasne o1 = ¢'3 = (03 — ) He OYAYT paBHEI s bexTHBHOMY
TOPH30HTAIGHOMY HANPKEHHIO B OCHOBAHHHM G'3,0 ¥ IIPH 3TOM IIOPOBOE NABICHHE B obpasue u
HE NpPeB30HAeT pac4eTHOTO 3HAYECHHUS Uo; HITH

6) mopoBoe HapieHHWe # JOCTHTHET PacdeTHOrO 3HAYCHHS U0 (mpu 3ToM 3 deKTHBHBIC
HaOpsDKEHHS 6'1 = 0'3 He NPEeB30HIyT pacieTHOIO 3HAYCHHA 6'30). Benuumnaa crynene# Aoy =
Ao momxua 65T He 6onee 50 kIla (s rpyHTOB TBEPAOH KOHCHCTEHIMH BEITHIMHA CTyIIeHEeH
HarpyXeHHs Moxer GbrTs yBemmdena mo 100 — 200 xI1a), BHIIEPXKKA Ha KaXKIOW CTYNECHH
IIpHpAIIEHHEs HANPDKEHHHA COCTaBIAeT HE MEHee 15 MHH.

B.2.6 B cimyuae, eciu mpH omepamusx mo B.2.5 o1 = o's = 630 ¥ < uo, TO B CHCTEME
IPOTHBOJABJNIEHUS CO3MAETCA JaBJeHHe o H JpeHak OTKPLIBACTCH, JanbHeHmas
PEKOHCOMAANHS BHIIONHAETCS IO METOJY HPOTHBOJABICHHA (B.2.3) mo 3aBepIeHHs STala
PEKOHCOIMAANHH (0'1 = 6'3 = 6'3,0; ¥ = Uo; 01 =03 = 6'3,0 + up).

B ciydae ecid IpH omepanusax Imo b.2.5 momydmnoce ¥ = o, O1 = 03 < 03,0, TO B CHCTEME
HpOTHBOMABIECHAS CO3[aTCA JaBICHHE 1) H JPEHaK OTKPHIBACTCA. ITpon3BOMTCA CTYIIEHYATOE
yBeMUeHHE TIONHEIX HAOPKEHAH [0 3HAYeHHH 01 = 03 = o'30 + uo. BenmumHa cTynened Aci =
Ac3 momKHA 66ITE He 6onee 50 kI1a. Beiepxka Bo BpeMEHH Ha KaXKI0H CTYIEHH OIPEACIACTCH
1o cTabummzanuy Aedopmanuii B 06pasie (MOXKET KOHTPOIMPOBATECA IO cTabunu3alid YPOBHI
(110TOKa) XKHUIKOCTH B CHCTEME IIPOTHBO/IABJICHHS).

B.2.7 Ilpu TpOBEEHHH HCHBITAHHE OXIAX/IEHHBX IPYHTOB MPOLECC PEKOHCOIMTAIHMH o
>QGEKTHBHEIM  HANPSDKEHHSM M TODOBOMY  IABJIEHWIO ~ NOIKEH  COMpPOBOXIATECH
TEpPMOCTATHPOBAHHEM IIPH 3alaHHOM 3Ha9CHHH TEMIEPATyPEI.

KoHcoauaupoBaHHo-HeIPEeHHPOBAHHbIE HCNEITAHHA

B.3 KoHconmuaupoBaHHO-HePEHHPOBAHHEIE HCIIBITAHHSA CITyXKaT [ ONPE/ICTICHA.

3((eKTHBHOTO yIiia BHYTPEHHETO TPEHHUS §';

5(eKTHBHOTO CHEMIEHHS C '

ko3¢ uumenta GHIETPAHOHHON KOHCONHIALHH Cv;

ko3¢ uIeHTa Ha9aIbHOr0 HOPOBOTO NABICHHS K.

JInA BceX MCHEITYeMBIX IDYHTOB HEOOXOAHMO ONpPEACIATH ¢usHYecKHe XapaKTePACTHKA H
IpaHyJIOMETPHYECKHH COCTaB.

B.4 Kosconuuamys IpOBOJUTCS IIPH IOCTOAHHOM IIPOTHBO/ABICHNH, HOCTATHYTOM Ha 3Tane
pexoHCONHAANMY. J(aBIeHHs KOHCONMAANWHA (PasHOCTh MEXIy J@BICHHCM B Kamepe H
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NPOTHBO/ABIEHHEM) s 06pasIoB IPyHTa OTHOTO MOHOJHMTA JOIDKHEI BKIIIOYATh YKa3aHHEIH B
3a[aHAH [MANa30H CTPOMTENLHEIX HATPY30K M BHIOHparbCs Tak, 9TOOBI JaBleHHs C'3 IO
3aBepIIeHNH KOHCOMUIAIMA OTIHYAIKCE APYT oT Apyra Ha 40 % — 50 % 3Ha4eHus 6'3p B TOUKE
orbopa MoHOIMTa, HO He MeHee 4eM Ha 20 xlla nma MArKo- B TEKY4JETNaCTHYHBIX INIMHHACTHIX
rpyatoB (0,5 < Ip < 1) u ma 50 xIla gns rpyHTOB OONIEe TBEpIBIX KOHCHCTEHIHH.
IIpOTHBOJABIECHAE YCTAHABIMBACTCS DABHBIM ¥ = o WIM HIDKE C TeM, 9YTOOBI HaBlCHHE,
YCTaHABIMBAEMOE IPH KOHCONHIALMH, He MPEBEICHIO JOITYCKaeMOIo KOHCTPYKIHEH KaMepsl
npubopa.

JlomycKaeMoe CHIDKEHHE IIPOTHBOJABICHMS OIPAaHHYMBAETCAd 3HAYEHHEM IIOPOBOIO
JaBNIeHHs, OpH KOTOPOM HA 3Tame peKOHCONMiauud mapametrp B cramosutcs Gonpme 0,95
(mocTHTaeTCA MONHOE BOAOHACHIIEHHE 00pa3na i pacTBOpEeHHE ra3oBoi ¢assr).

B.5 B Hauwane wchbTanua (TOCIE 3aBEPIIEHHs 3Tala PEKOHCONMIAIMM) NEPEKPHIBACTCS
JpeHax u3 06pa3la ¥ MPOM3BOIHMTCS MOBBILIEHHE CPETHEr0 NMOIHOrO HaNpsKeHHs Ha oOpasen
crynemsiMu Aci = Aocs, He npessmmaromume 50 kIla. KoHedHoe 3Ha9€HHE TOMHBX HATPDKSHHHA
oTIpefieNAeTcs 3HaueHHeM G'19 + G'c, IJIe G'c — BEPTHKANBHOE HANPSOKEHHE Ha ITyOwHe otbopa
MOHOJAT2 OT CTPOHTENbHOM NPHUTPY3KH OT COOpPYXEHMS. 3HadeHHsS O©'c ONpPEeJeIIOTCs,
HanpuMmep, B cooTeercTBHHE ¢ K.2 (mpunoxenue K).

3HaveHHe G'c MPH HMCIBITAHHSX MOXET OBITh YBENHYEHO MM YMEHBIIEHO JJIA BHIIOJHCHHS
tpeboBanumii b.4. Ha xax ol cTyneHH Harpy>€HHA IPOH3BOAUTCS BEIIEPIKKA HE MEHEe 15 MuH
M U3MEpSETCs [I0POBOE JaBIECHHE.

JIns HEMONHOCTHIO BOJOHACHIIEHHBIX IPYHTOB (CONEpXAIMX HEpacTBOPEHHBIA ras, B <
0,95) mocne 3Tana peKOHCOMMAAINHE 1 II0 Pe3yIbTaTaM HCIBITaHH#H 10 HACTOAIIEMY IIYHKTY AT
KaXKIOT0 MCIBITAHHS ONpEeeNseTcs JacTHOe 3HadeHHe Kod(oHipeHTa HadalbHOTO IIOPOBOTO
naBneHus K, Kax OTHOIIEHME CYMMAapHOTO MpHpalleHus MMOpOBOTO jaBneHus Au 3a BpeMA
TIPHAJIOKEHHS HAaOpsDKEHAR 6o = (6'1,0 + O'c) K 3HAYEHHIO 00

Ky = Auloy. (B.5)

HopMaTHBHOE H PaBHOE EMY pacdeTHOe 3HaueHHe kKoo (uipenTa MOpOBOTo NaBIEHAN K =
K.,) ompeziensieTcs Kax CpejHee apu(pMETHIECKOe ero JaCTHBIX 3HAYCHHH.

B.6 3ajaua 3Tana KOHCOJMIAIEH — B YCIOBHAX OTKPHITONO ApeHaxka IpHBECTH obpasel B
PaBHOBECHOE COCTOSIHEE 10 3((EKTHBHEIM HAIPSDKEHUAM, IPH KOTOPBIX TPeOyeTCs OIpPEeAeIHTh
IIPOYHOCTHBIE XAPAKTEPHCTHKH, a TAKKe JAe()OPMAHOEHbIE — MOXYIb OOBEMHOT0 CHKATHA. s
TIMHKCTHIX TPYHTOB JAaHHEIE, IOTYyYeHHEIC HA STOH CTaJiH, HCIIONB3YIOTCS AUl OIPENC/ICHH
xoa(dunuenta (GHUIBTPALMOHHOM KOHCONHIAMA Cy, @ Talkke M pacdera CKOPOCTH
nedopmupoBarms obpasua Ha STame paspymrenus (casura). KoHconmmaamus IPOBOJUTCS HpH
HNOCTOSIHHOM 3HAYEHHH IIPOTHROJABIEHHS, COOTBETCTBYIOMIEM IIPHPOTHEIM YCIOBHAM 3aIICTaHHA
rpyHTa (€CIM B POrpaMMe MCIBITaHAH HET IPYTHX yKA3aHWi).

B.7 DTam KOHCONM/ALMY BEIIONHSIETCS OTKPHITHEM CHCTEMBI IpoTHBOJaBieHAL. OO0BeMHAsd
nedopmamus ofpasma B XOJe KOHCONHJAUMH ONpEAEAeTCd C IIOMOIBIO  CHCTEMEL
IPOTHBONABNEHAA H3MepeHHeM O0BeMa BBITECHEHHOH u3 00pasiia IIOPOBOH KHIKOCTH.
U3Meperne o6peMa BHEITECHEHHOW JKHIKOCTH (a IpH HEOOXOIMMOCTH M 3HA4YCHHS NOPOBOTO
JaBlIeHMA) [POM3BOAMTCA C MOCTENCHHEIM YBEIMYECHHEM HHTEPBAIOB BPEMCHH MEXIY
oTcueTaMy, HampuMmep, depes 0,2, 0,5, 1, 2, 5, 10, 15 u 30 Mun, gepe3 1,2, 4 u 8 u u nanee B
Haydaje ¥ KOHIlEe KaKI0H CMEHEL

[Ipy DOpoBeNEHMM KOHCONMIAUMHE DPEKOMEHIYETCS INPUMEHSTh OJHOCTODOHHHA —HIH
IOBYCTOPOHHHM TOPIEBOH [pEHaX C Y4ETOM KOHCTPYKTHBHBIX BO3MOXHOCTell mpubopoB H
IpOrpamMMBbI 3KCIEPHMEHTOB.

[Ipr ONHOCTOPOHHEM ApeHaXe W IIPH HAIAYAH JarTdvka IOPOBOrO JABICHHS Ha TOPIIE,
IPOTHBOIOJIOKHOM OT JPEHHPYEMOTO0, KOHTPOJIb Mporecca KOHCOMMAAMH JIOMyCKaeTCs BECTH
110 mopoBoMy jasieHmio. Kputepuii ycioBHOH cTabHIM3alliy B 3TOM CIydae — BBIPABHHBAHHC
MOPOBOTO JIABICHHS C IPOTHBOABICHHEM.

~
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B.8 Tlo pe3ynsTaTaM H3MepeHHit CTPOATCS rpaduky 3aBucuMocTedt AV = f{ Jt ), AV=1g®)u

B TEX CIIy4asX, KOTJia H3MepsAeTcs MOpOBOe AaBleHHe — # = f{f), IO KOTOPBIM ONPENEIeTCs
Bpems 90 %-HOH KOHCONMMIALHH f90, Bpemsa 100 %-HoH KOHCOIHIAIHMH {100 B BPEMA 50 %-uo#
KOHCOJTHIALAH 50.

KOHCONIMIANKIO CIIEAYET IPONOIDKATE He MeHee CyTOK Iocie HocTikenus Bpemenu 100 Y%o-
HOM ()HIBTPAHOHHON KOHCOJTHAAIEH, YCTAHOBJIECHHOH IO rpadukam.

B.9 YactHple 3HadeHHs KodhduuueHTa GHIBTPAIIMOHHON KOHCONHMIAIHH Cyi IO METOXY
«KOpeHb KBaJPATHEIA A3 BpEMEHH» BEMHCIIAIOT 0 opMyne

2
_Tyh
v,i = ?

' Tgo

(B.6)

rae Too — ko3 dunuenT (paxkTop BpEMEHH), COOTBETCTBYIOIIHH CTEICHH KOHCOIMIAINH 0,90,
paersri 0,848;

h — BrIcoTa obpasna (CpemHss MeXIy HadaubHOM BHICOTOH H BEICOTOH MOCIE 3aBEpINCHHA
OTIBITA Ha KOHCONMIAIHIO), cM. IIpH IBYXCTOpOHHEH GHIBTpayy NpHEEMaeTes i = h/2;

too — Bpemst 90 %o-Ho¥ QHUIBTPaNMOHHON KOHCOMHAINH, MHH.

Bpemsa 90 %-Ho# GUIETPanHOHHOH KOHCONUIANMH fo0 ONPENEIAETCS CIIeAyIomuM obpazom
(pucynox B.1):

HpOBOJAT OpSMYIO ab, KacaTeNbHYIO K HadalbHOH JIMHEHHOH JacTH KPHWBOH YILIIOTHCHHA H
3aTeM NpAMYIO ac, abcmmecel koTopod Gymyr ma 15 % Gombmme abcmuce npsMo#  ab.
Ilepecedenre OpsMOd ac ¢ KpHBOH YIUIOTHEHMS [aeT TOYKY, COOTBETCTBYIOIIYIO 90 % -moM
NIEpBHYHON KOHCOIM/IAITHAH.

Bpems 100 %-Ho#f GHIBTPaMOHHOM KOHCONHMAANMH BE[MMUCIICTCA H3 BETHIHHEI A/ f,gq »

KOTOpas OHpeeNseTcs Kak TOYKa NepecedeHHs TOPH3OHTANIBbHOM NPAMOH, COOTBETCTBYIOIIEH
AV = AV90/0,9, ¢ xpuBOH YIIIIOTHEHHS.

B.10 BErucIIeHHE ¢y, METOOM «IoTapuM BpeMenn» Bhmonasercs cornacHo 'OCT 12248—
2010 (upunoxenue P).

AV

2
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Pucynok B.1 — T'paduuecknii cnoco6 onpenenenns 90 %o-Hoi nepBHIHOH KOHCOIAIANH
METOI0M «KBaJPATHBIH KOPEeHb H3 BPEMEHI

B.11 HopMmaTHBHOE H PaBHOE €My PaCYETHOE 3HAYEHHUS KO3 HUIMEHTa KOHCOMHAAMH (Cv,n B
cy) olpeenseTcs Kak cpeqHee apu)METHIECKOe W3 JaCTHBIX 3HAYECHHH Cv,i.

Onpepenenre 3Ha9eHNH ¢y BROIOMHACSTCS UIA JMaNa30Ha Harpy30K, yKa3aHHOTO B 3a/JaHAH Ha
naGoparopHsle HCIBITaHAA. Eclii Iuana3zoH BEIXOAHUT 3a MpeJiebl Harpy30K Npy KOHCONHAINH,
TO OHH MOT'YT OBITE COOTBETCTBYIOIMAM 00pa3oM CMEINEHE.

B.12 Tlo 3aBepmeHWH KOHCONWAAIMHM KpaHBl JPEHAKHOM CHCTEMBI NEPEKPBIBAIOTCA H
obpa3sel] rpyHTa HarpyXaeTcs BEPTUKAIbHOM Harpyskoi mo ero paspymenus. Harpyixenue
OCYINECTBISAETCH C MOCTOSHHOH CKOPOCTBIO BepTHKalIbHOH nedopmamuu obpasma € HIH
CTYIEHYATHIM IIOBEIIEHHEM OCEBOH Harpy3KkH IpH 63 = COnst. :

CKOpOCTh BepTHKATLHEIX JehopMaIii &1 BRIOHpaeTCs CleTyromuM obpasom:

B coorBercteuM ¢ B.8 m B.9 ompemensercs Bpems 100 %-HOM (QHIBTpAHOHHOH
KOHCONHAanuH f100. CKOPOCT BepTHKANBHBIX He(popMaluii HaXONUTCA JENEeHHEM 3HAYCHHA

IpefeNnsHOM BepTHKATLHOMW nedopMmarmyu €, IMONyYeHHOH M3 NPEIBINYIIHX HCHBITAHHH
06pasioB rpyHTa Wid npuHsToi oy cyneceit — 0,10, ama cyrmuskos — 0,15, s raueE — 0,20,
Ha 3HaYEHHE 1100

&, =& [y (B.7)

I/ €1 — CKOPOCTh BEPTHUKANBHEIX NehopMaHi.
IIpa cmmoBoM cmocobe HAarpyXeHHs BENHYHHA CTYNEHeH yCTaHaBIMBAETCA U3

HeobxomuMmocTH momydenms 8 — 10 crynmemedl Harpysku A0 JOCTHDKEHHS Da3pyINCHHS.
BrimepkKa BO BpeMEHH Ha KKIOH CTyIIEHH yCTaHABIMBAETCS ACNCHHEM BPEMEHH /100 HA THCII0
CTYIICHEH.

B mpomecce HCIBITAaHHS PETHCTPUPYIOTCS [aBJeHHE B Kamepe NpHOOpa, BepTAKambHAs
Harpy3ka Ha 00pazell rpyHTa, BepTHKAILHEIE IIEPEMEIIEHHS, IOPOBOE IABIICHHE.

VICTIEITAHYS 3aKAHYMBAIOTCS TIPH BEIIONHEHHH OXHOTO M3 KpHTepHeR, npuBeneHHsx B [OCT
12248.

B.13 Tlo pesymsTaTaM HCIOBITAHHH OINPENEIMIOT COOTBETCTBYIOIIHE IPENCIBHOMY
PAaBHOBECHIO YACTHEIE 3Ha9eHHs 3hQEKTHBHEIX HANPSDKEHHH G'1,1im H 6'3,1/m. COBOKYITHOCTB 3THX
3HaueHHH, MOIy4YEeHHLIX B PAsHBIX ONBITaX IUIA ONHOH PasHOBHAHOCTH IDYHT, HCIOJB3YETCHA
UL OIpeJieIeHrs HOPMATHBHEIX (1g9'n, C'») H pacdeTHRIX (tgQLu, ¢'Li) 3Ha9CHHH XapaKTepPHCTHK
TPOYHOCTH CTATHCTHIECKEME MeTofaMe B cooTBeTcTBHE ¢ 'OCT 20522.

Onpenenenne AaBJeHAsS NPeXYILIOTHEHHH p'c METOAOM KOMIPECCHOHHOIO CKATHH H
ko3¢ punuenta nepeynioraenns OCR

B.14 3HauyeHme p. ompenensercs B KOMIPECCHOHHBIX IIpuOOpax, OfecHedHBarOmHUX

nepefady Ha obpasel BepTHKANBHBIX Hampsokerm# no 5 — 10 Mlla ¢ pasmepom Koiel
meamerpoM 50 w/mmm 70 MM 1 BEICOTOH (20 + 2) MM.

B.15 Harpyxenre 06pa3snoB MPOH3BOIMTCS CTYNEHSIMH 10 HampsskeHui B 5 — 10 Mlla (B
3aBHCHMOCTH OT TIyOMHBI 3ajeraHds oOpasma H OXHAAEMOrO 3HAUEHHA JaBJICHHUA
IpeIBapUTENBHOTO YIUIOTHEHEs). Harpysky Ha Kaxuod NOCIeRyromed CTYHmeHH Cleayer
IPHHMMATh PAaBHOM YIBOEHHOMY 3HAYEeHHIO HATPy3KH HA IPEABIAYINCH CTYNEHM, HalpPHMED:
0,012; 0,025; 0,05; 0,1; 0,2 m T.n, MIla. B obnacte mnpeimoNaraeMbIX 3HAYCHHH D
peKOMeR/IyeTcs yCTaHABIHBATH [OIOJHHTENbHEE CTyNeHH Harpyxenus Heobxomummoe Bpems
BBIIEP)KKH Ha KayKI0M CTyIIEHH HArPY3KH COCTaBIIsIeT He MeHee 24 4.

B.16 Jinsi Bcex HCIBITyEMBIX TPYHTOB HEOOXOIUMO OIIPEHENATE QU3HISCKHEE XapaKTePHCTHKA
¥ TPaHyJIOMETPHIECKHH COCTaB.

B.17 YacTHble 3HaYeHHs p, ONpPENENAIOT II0 KOMIPECCHOHHBIM KPHBBIM METOIOM

Kasarpaszie, 11 9ero HeoGX0IHMMO BEIIONHATE CIEYIONIHE IOCTPOCHHS:
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O IONyYeHHHIM B KaXJOM OIBITE€ pe3yibTaraM CTPOHTCS KOMIIDECCHOHHAd KpHBas B
noynorapadmudeckom Macmrabe (pucyHOK b.2);

Ha rpadHKe ONMpEeNAETCA TOUKa, COOTBETCTBYIOMas HaubOoNbel KpUBH3HE KPHBOH, Jepe3
3Ty TOHYKY NPOBOJSTCS [OPM3OHTANbHAs JHHHA H KacaTelbHas K KPHBOH, 3aT€M IPOBOJATCA
OuccexTpHca yria o MeXIy HHMH,

ompe/enseTcs TouKa Iepecedenus GHCCEeKTPUCH yIiia 0. C IPONODKEHHEM IIPSMOIMHEHHOTO
y9acTKa KOMIIPECCHOHHOM KPHBOM, MPOEKIHA KOTOpOH Ha OCh JaBIEHHH p' M €CTh 3HAYCHHE
JaBJIEHHS TPEIBAPHTENBHOTO YIUIOTHEHHS P, -

0,38
0,37
0,36 =
0,35 \\\~\§

0,34 L
033 /| /

IIN_J/
0,32
0,31 X

0,30} \\
0,29 N
0,28
0,27
0,26
0,25

0,24
10 100 1000 10000

P, xIla

/S A
/2

Koa¢puupenT nopucrocta €

Pucynok B.2 — OnpegesieHne AaBJIeHHs HPeABAPHTENLHOIO yIIOTHEHHA p'c 10 MeTOxy
Kazarpange

B.18 KosddumuenT nepeymwioTHeR)s ONPENENseTcs o GopMye

ocRr =% (B.8)

r

Dy

rie p. ® p, — COOTBETICTBEHHO d(deKTHBHOE NaBICHHE MPENyITIOTHCHHA H s¢hdexTABHOE
GLITOBOE JaBIcHME Ha ryOuHe 3aneranus obpasua.

B.19 Pe3ymeTaTsl HCOBITAHHHA I KaXIOTO HHKEHEPHO-Te0OTHIECKOr0 SIEMEHTa JODKHEL
GBITH NPEICTABIEHE NACIOPTAMH HCIBITaHHA C rpadukaMd KOMIPECCHOHHBIX KpHBBIX H
cBeleHH! B TabnHIy ¢ mpuBA3koil mo ruyomse. Ilo xaxaomy WIS MOMKHEL OBITE pacCUMTAHE
Cpe/HMe 3HAYCHHS JaBeHNs IPEAYIUIOTHEHUS P, B xoadumuenTa nepeymioTaenns OCR.

OcolenHO0CTH ONpefe/ieHAs TApaMETPOB NPOYHOCTH H AeopMHPYEMOCTH IPYHTOB NPH
JHHAMHYECKHX BO3JeficTBHAX

74 I
L B HABGCP
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B.20 JTunamMudeckas MPOYHOCTE TPYHTA Ha CABUT ONPENENACTCA KaK Npe/IebHOE 3HAYCHHE
CYMMBI CTAaTHYECKO#H KOMIIOHEHTEI CIBHIOBBIX HANDSDKCHHH T, M IHKIAYECKOH COCTaBIAIOIICH
Tcy HA IOBEPXHOCTH pa3spylleHHs

(Tf,cy),,pea ('E +1 ) "f(N Aspslhgs @)see 0)), (B.9)

rae N — 9iCI0 MUKIO0B HarpyKeHH;

ds0 — XapakTepHCTHKA IPaHyJIOMETPHYECKOr0 COCTaBa IPyHTa;

L — mapamerp Jloxe;

®1, Oy — JPYTHE OIpeIelIsIOmue TapaMeTpEL;

Tfcy — IEKOBBIE 3HAYEHNUS THHAMHIECKHX CIBHUTAIOIIMX HAPSDKCHHUH.

JIa6opaTopHOe MOJEMpOBaHNEe HAIPDKEHHO-NE(HOPMUPOBAHHOIO COCTOSHHA SIEMEHTa
rpyHTa B ocHOBaHME ['TC OXBATHIBAET JIMINb YCIIOBHS FapMOHHYECKHX BHEIIHHX BO3JCHCTBHH
(pucyHox B.3). OnbIThI IPOBOJATCS B YCIOBHSX TPEXOCHOTO CXKATHA MIIM IPOCTOrO CIIBATa IIpH
HaJIM4YWH AJIH OTCYTCTBHH IPEHUPOBAHHS.

Tcy

Tcy Ta Ta

V \V} t

Tf,‘cy= Ta + Tc_y

Pucynok b.3 — BozmokHBI€ COOTHOIIEHHS NEKJIAYecKOH H CTaTHYeCKO0H COCTABJISIOMHAX
KacaTeJbHBIX HANPSKeHHi

B.21 JluEamMpdecKHe NapamMeTphl IMPOYHOCTH TIPYHTOB — HHTETPAlbHBEIC XapaKTePHCTHKH,
OJHOBPEMEHHO 3aBHCSAIIHE OT (HM3MYECKHX CBOMCTB TIDYHTOB H [apaMCTpoB BHEIIHHX
po3jelicTeuil. JIpHaMHYeCcKas IPOYHOCTh TIPYHTOB ONpENENAETCd B HOJIAX CTaTHIeCcKOH
IPOYHOCTH OTJAENBHO TO K&KIOMY BHIY Bo3feicTBms. [lehOpMaHOHHEIE XapakTCpPHCTHKH —
JMHAMAYECKHH MOXYIh capura u koshdumuenT neMnupoBabus — ONPEJEISIOTCS HA OCHOBE
aHaIM3a BHYTPH IHKJIOBBIX IIPOLECCOB (TIETENb HArPyKEHHs).

B.22 TIpo4rOCTh IPYHTOB IIPH JUHAMHYECKHX BO3NEHCTBHAX PEKOMEHIYETCs ONPENCIATE Ha
OCHOBE THIIOTE3HI O BO3MOXKHOCTH JIMHEHHOTO HE3aBHCHMOIO CYMMHPOBaHMf DE3yJIBTaTOB
BHEIHUX BO3ZeHCTBA (HaKoMIen s mospexaenui) [Tamvrpena-Maiinepa. CormacHO rHIIOTE3e
HAKOIIEHHWS NOBPEXKIEHHA CyMMapHBIH 3(@ekT IMKIOB HArpyXeHHd a3 THIHOM
HHTEHCHBHOCTH OIpE/EIeTCs THHEHHOH Cynepno3Hied U He 3aBHCHT 0T OC/eI0BaTeNbHOCTH
OTHeNFHBX IWKIOB. II0STOMY BIMSHHWE JHHAMHYECKOTO BO3NEHCTBAA MOXeT OBITh
0XapaKTEpH30BaHO KaK OSKBHBAICHTHOE YHCIO IHKIOB HArPYKCHHA Nsxe, KOTOpOE IIO
KyMyJIATHBHOMY 3G (eKTy HaKOIUIEHHs MOBPEXK/[@EMOCTH COOTBETCTBYET PEalIbHOMY BHEIHEMY

LE HAGCP |
Y VAW
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Bo3jelicrBui0. TakuMm o00pazoM, AWHAMHYECKOE IOBPEXNEHWE IIpPH HEKOTOPOM YPOBHE
HAIIPSDKEHHH XapaKTepa3yeT MOBPEXICHUE IPU JEOG0M IPYroM YPOBHE HalpsDKCHHUH.

PeansHoe BO3zeiicTBHE HEPETYISPHO U I OLIEHKH IOBPEXIAEMOCTH IPYHTOB JOJDKHO 6BITH
IIPE[ICTABNIEHO B BHJE IMOCIENOBATENBHOCTH CHHYCOMIAQNBHBIX BONH (WM TpYyNIl BOJIH) C
YpOBHEM  BO3NEWCTBHS B  KaXJOH Ipymme, THOMYHBIM i1 paccMarpHBacéMoro
SKCILUTYaTallHOHHOTO peXuMa. Takasd oleHKa Oasupyercs Ha SKCIEPHMEHTAIBHBIX IAHHEIX,
ONHCHIBAIOIMX MPOLECC HAKOIUIEHHS IHKIMIECKOH M CTaTHYECKOH COCTaBILIIOMIMX CIBUTOBOH
nehopManFy HIH IIOPOBOT0 JAaBJIEHMS IIPH POCTE YHMC/Ia MUKIIOB HArPYXCHHUA.

B.23 Meroz ompeJeneHAs NAapaMeTpoB IPOYHOCTH NpPH JHHAMHYECKHX BO3IECHCTBHAX —
pacueTHO-3KCIIEPHMEHTANBHEIM, OCHOBAHHEIM Ha METOJE IOCIEIOBATeJIEHBIX OpHOIMKEHHH.
IporpaMmMa HCOBITAHHMI NOIDKHA YYATBIBATH Pa3H4IHBIC NOTEHIHAIBHBIC ¢opMEl TIOTEPH
YCTOWYMBOCTH CHCTEMBI «COOPYKEHHE—OCHOBAaHHE» ¥ IPOrHO3HPYEMEIE YPOBHH CTATHICCKUX H
IMAKIMYECKAX HANpsHKeHWH B OCHOBaHHH. IIpH (OpMHpOBAHHM IIPOTPaMMEL nabopaTOpHEIX
ACIIEITAHAN JONMyCKAeTCs pAcCMATPHBATL He BCe BH/EI BHEIIHMX BOSZCHCTBMH, a JIHIIb
HaHXy/IIFe ¢ TOUKH 3PEHHS BO3MOXHOM NOTEPH COOPYXKEHHEM YCTOHIMBOCTH. KoHcepBaTu3M
HOJIYYAEMEIX OIEHOK JOJDKEH OBITh MOATBEPXKICH COIOCTABICHUEM C oIy 0IMKOBaHHBIMH
JIAHHBIMH HCCIIEI0BAHMN JUHAMHAIECKHX CBOXCTB IPYHTOB.

B.24 OcroBHas 3aada SKCIEPAMEHTAIBHEIX JIab0paTOPHBIX MCCIEIOBAHUH — ONPEIENeHAE
9@cIa IUKIOB HarpyxeHus N, HeoOXONMMEIX /Ui pa3pylleHHs IPyHTa NpH pasiHYHBIX
COOTHOIIEHHASX CTATMYECKOH M JUHAMAYECKOH COCTABILIOMMX UMKIMYECKOH HArpy3KH.
BEIIONHAEMBIE OIBITH — HEJPEHHPOBAHHBIE, C KOHTPOIEM HANPSDKCHUH MM nedopMariyi.
YpoBEeHb CTAaTHYECKHX COBHTAIOLIMX HANPSDKCHAM 3aJaeTcs B 3aBUCHMOCTH OT rITyOHHbI
3aJleraHMsl PacCMAaTPHBAEMOrO CJIOf, HOIONHUTEJBHOM HPHIPY3KH OT COOPYXCHHHA, YPOBHA
BHEITHMX JHHAMHYECKAX BO3ACHCTBHH.

TIpeBapUTENEHO ONpENeNsIeTCs 3Ha49eHHe CONPOTHBICHHA HENPEHMPOBAHHOMY CIBHLY Cu
CBA3HBIX TPYHTOB MUIM 3HAYCHHs IIapaMETPOB TPEHHS JUILA HECBASHBEIX I'PYHTOB B yCJIOBHAX
KBa3WCTATHYECKOr0 HAIPY)KEHHS. 3aTeM, NPH DPasIM4HEIX KOMOMHAIHAX HOpMAaIJIH30BaHHOH
CTATHYECKOH (To/Cy, To/C») B AMHAMHYIECKOH (Te/Su, Tg/00) COCTABILAIOMIMX HanpsOHKeHHH
(uKcHpyeTCs YHCIO ILUKIOB HATPYXKEHHS, [PMBOASIIES K PaspylICHHIO IPYHTa B yCIOBHSX
«3aKpEITOM» CHCTEMBI NpPH HEPEKPHITOM IpEHaXe, YT0 COOTBETCIBYET IOCTOAHCTBY obnemMa
HOJHOCTHIO BOJOHACHINEHHOTO 0Opasia IpH CABHTe, Kak (QYHKIHH OT IPEEIBbHOrO HHCIa
[HKJIOB IIPH pa3pymmeHud V.

OueHka IUHAMAYECKOW NPOYHOCTH OasHpyercs Ha OSMIIMPHYCCKH IONYYCHHBIX KPHBBIX

T T T
paspymenus — — f(N) mm —f.'—cy—f(N) — 9 HECBS3HEIX TPYHTOB B —— f(N) miH
v0 GvO Cu

Tg‘“’ — f(N)— mni cBA3HEIX TPYHTOB. 37ech N — NpeIenbHOe YMCTIO MUKJIOB IPH paspylICHUH

u
obpasma, o — ObGeKTHBHBIC HANPMKEHWs NPH KOHCOMMJAIMH, T, — CTarTHiecKad
COCTARJISIONIAS COBHTAIONAX HANPSKEHAH, T,y — IMKIMIECKas COCTABIAIOMAs CHBHIAIOIIAX
HaIpSHKEHHH, Sy — COINPOTHBJICHHE HEIPEHHPOBAHHOMY CHBHIY. IMox paspymenueM ofpasna
[IOHMMAIOT JOCTIKEHHE 3aJaHHOrO YpOBHS Jebopmamus — CTaTAdeckod (Y, €q) HIHA
LMKIIAIECKOR (Yep, Ecy), H3OEITOIHOTO IIOPOBOTO AaBieHus. IIpH MpOBEACHHH SKCICPUMEHTOB
KPHTEPHAMH OCTAHOBKH OIBITA PEKOMEHIYETCS CYMTATh NOCTEDKEHME OJ(HOIO H3 CIICIyFOIIHX
YCJIOBHIA:

CTaTHUecKol cocTaBsromeit casurosoi negopmanmu 20 %o;

aMILTHTYIE! TEKTIHaecKoi nedopmamum 10 %o;

ZOCTHXeHUe OPOBEIM JaBIeHHeM YPoBHS 95 % ¢'v;

noctmkerne N = 1500 (ypoBeHb MOKET MEHATHCS B 328BHCHMOCTH OT BH/d MOJEIHPYEMOro
BO3/ICHCTBHA).

76
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JInst HecBA3HBIX 06pa3soB IDYHTOB pe3yNbTaThl MCHBITAHWH MOTYT OBITH HpENICTAaBIICHE!

. AU T
Takke B BHIE 3aBHCHAMOCTE —— = f| N,—— |, 1O KOTOpHIM ONpENEISEeTCs CyMMapHOe
c

vc GVC
HakoIUleHHe H30BLITOYHOrO MOPOBOTO J@BJIEHMS XMIKOCTH B TPYHTE IPH pacCMaTpHBacMOM
BO3IEHCTBHH.

B.25 Onenka neopMaIMOHHEIX XapaKTEPUCTHK TPYHTOB IPH JMHAMUYECKAX BO3JEHCTBHAX
NPOM3BOIHUTCS Kak Ha OCHOBE IIOJIEBBIX, TaK M Ja60paTOPHEIX HCIBITAHHH.

[Tox nmedoOpMarMOHHEIMA XapaKTEPACTHKaMH CIeAyeT MOHHMATh JUHAMHYECKHH MOJYJb
ceura G i xosdbdumuent aemuduposarns D?. Monys capura npe sedopmamusix 10 — 107
OIIEHHBAETCS 10 PE3yJIbTaTaM MPSMEIX H3MEPEHHH CKOPOCTH IIOMEPEeYHEIX BOJH Vs B IIONICBBIX X
nabopaTOPHEIX YCIOBHSAX U IEpecdeToM 1o (Gopmyie

G* =pvl. (5.10)

B 1a60paTOPHBIX YCIOBHSAX M3MEPEHHS AODKHEI IPOBONMTECH Ha OOpasnax IPYHTOB B
JCIOBHSAX TPEXOCHOTO CKATHS [Py HAUPIKEHHAX, MaKCHMAIBHO ONM3KHX K IPHPOJHBIM HA
3aJaHHOM ITyOHHe DyTEM yIbTPa3ByKOBOIO 30HAHPOBAHHA.

Jedopmamum 10° — 10° oxsarsBarorcs NabOpaTOPHEIMM HCIBITAHHSMH B pPE30HAHCHOH
KoJIoHHE, cBpme 107 — B mpuGope TPEXOCHOTO CxkaThsA (OMBITH C KOHTPOIIEM nehopmanyii).

Wcxopusle faHHBle I8 ompeneneHus koadduumenTa  AeMI(HUPOBAHWA D -
BHYTPHITAKIOBEIE 3aBHCHMOCTH HAIpsDKeHHH H Jedopmanmii (mermm Harpy»eHus). PesynbTaTsl
ucnbITanmit — kpusie G = f{ye, o) f) & D = fiYey, ©) f), THE Yoy — aMIUTATYAA JeopMariuy
CHBHTa, 6’ — cpenEHe 3(eKTHBHbIE HATPSHKEHHS B TPYHTE, f — 9aCTOTa HATrPYKECHUA.

B.26 Ilpu HamMydd B OCHOBAHMH COOPYXKEHHs BOJOHACBINEHHEIX HECBS3HBIX IDYHTOB
CIENyeT OIEHMBATE BO3MOXHOCTH Da3KMKCHHMs STHX TIDYHTOB @pPH CEHCMHYECKHX
Bo3zelicTBEAX. KpuTepmii 10 pamKIKEHHIO TPYHTOB, OCHOBAHHBIA Ha OIpPEAE/CHHH
OpeNeNbHBIX COBATOBRIX JUHAMHYIECKHX Ne(opMaliii Onpeaes1eTCs BEPaKCHHEM

T <T (B.11)
rae Y — ciBUroBEIe MMHAMEYECKHE e()OpPMAIIUH, OTIPEIeNAeMBIE 10 PE3YNbTaTaM OLEHKH
HJIIC cucTeMEI «COOPYXXEHHE — OCHOBAHHEY,

Y, — KDHTHYECKHE 3HAYCHMS CJBHIOBBIX neopmarmii, onpenenieMble II0 JaHHBIM
BHOPOKOMIIPECCHOHHBIX MCCIIEOBaHHI 00pasLioB IPyHTa.

[Io 5TOMy KpHTEpHIO ONpENEJSIOT 30HBI PAmKIKEHHS TIPYHTOB (30HEI NPEETBHOTO

COCTOSIHHS), JOIyCTEMEIE BEJMIHHA M PACIIOJIOKEHHE KOTOPBHIX YCTaHABIMBAIOTCS Ha OCHOBE
ob1Imero aganu3a COBMECTHOM pabOTH COOPYXEHH C TPYHTOM OCHOBaHHI.
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IIpunoxenne B

JlaGopaTopHbIe H MoJIeBbIe METOBI ONpeeIeHAs XaPAaKTePHCTHK IPYHTOB meaba

B HACTOSAIEM TPHIOKEHHH IpPHBENEHbl METOJMKH ONpENENeHHA HEOOXOMMMBIX
XapaKTEPUCTHUK, AJI1 KOTOPEIX OTCYTCTBYIOT HODMATHBHBIE JOKYMEHTHI, & TaKXe HEKOTOphIC
crioco6bI HHTEPIPETAMH JAHHEIX CTATHYECKOrO 30HIUPOBaHHH, CIENHANbHO paspaboTaHHbIC
IIPEMEHUTENBHO K TPYyHTaM Ienbda.

Copep:xanne kapboHaTa
B.1 Kap6omarsocts (comepkanme KapGonara xampius CaCO,) OTHOCHTCA X HHCIY

He0OXOJUMBIX /I ONpeeIeHHS XapaKTePACTHK IPyHTOB [1].
B.2 Coznepxanue CaCO3 B IPyHTaX CJIeJyeT OIpeleNATh ra30METPHIECCKAM METOMIOM, IpH

KOTOpOM (HKCHDYIOT KOJi4ecTBO yriekucioro rasa COz, BEIIENHBINErOCA NPH Pa3loKCHHH
HaBeck# TpyHTa 10 %-HEIM pacTBOpOM CONfHOM KHCIOTHL M3bbiTowuHoe nasneHue,
reHepHpyeMoe B 3aKpDHITOM COCyJe HpH B3aMMOJeHcTBhH KapOoHaTa B IPYHTE C COILTHOM
KHCTIOTO, IIPOIOPIHOHATHEHO SKBUBATIEHTHOMY COZ€pXKaHmio KapOonara B o6pasie. McIbITanus
IIPOBOJIAT C IIOMOIIBI0 MAHOMETPHYECKOTO KalbIIHMETPa.

B.3 Jlna onpe/eneHns coepianns KapOoHaTa BICYLIEHHYIO0, H3MEIBYCHHYIO H IPOCESHHYIO
CKBO3b CHTO C sueikamu pasMepom 0,425 mm mpo6y rpyHTa Maccoi (1 + 0,01) r moMemaror B
peakTtop mpu6opa, rue ona pearupyet ¢ 20 M 10 % - HOrO pacTBOpPa COJIAHOH KHCHIOTEL. ITocne
3aBepUICHHS PeaKIuy, KoTopas mpogovkaercs 10 MEH, M3MepSIOT H3OEITOYHOE AABICHHE H
OIpeZieNsoT cojepkanwe KapOoHaTa KaiblEsd B IPYHTE C IOMOIIBIO KanuOpOBOTHOH

3aBHCHMOCTH.
Mpumeganue — IIpuOIMsHTENbHAs OLEHKA CONEPXaHUA kapOoHaTa MOXeT OBITH BEITIONHEHA [1, Tabnuma
6.5], eciy 3TO IOMycKaeTcs MpOrpaMMoli TaGopaTOpHEIX HCCIeN0BaHUH.

MaxcaMaJpHAA H MEHAMAJbHAA IVIOTHOCTH IECKa

B.4 MaxcHMATbHAS Pdmex B MUHHMAIBHASL Pdmin TUIOTHOCTH — BaXKHEHINHE XapaKTEPUCTHKH
TIeCYaHOTO IPyHTA, IOCKOIBKY OHH BXOMAT B (GOpMyJTy ANs ONpPE/IETICHAS CTENCHH IIOTHOCTH Ip
' Ip = (emax—€) / (emax — €min), (B.1)

IZI€ €max , €min, € — COOTBETCTBEHHO K03()(HIHEHTH NOPHCTOCTH B IPENEIBHO PBIXIIOM,
TIpeeNbHO IIOTHOM M €CTECTBEHHOM CIIOKCHHH;

e=(ps—pd)/pd (B.2)

IJie ps — IUIOTHOCTH YaCTHII TPYHTA, Pd — IUIOTHOCTH CKEJIETA IPYHTA.

B.5 Otfop 06pa3snoB HEHApYIIEHHOIO CIOXEHHS B NECYAHBIX BOJOHACHIMCHHBIX IDYHTAX
MpaKTHYeCKH HeBo3MoxeH. [1o3ToMy oT6HparoT 00pasisl HapYIMEHHOr0 CIIOXKEHMA, B TOJIEBRIX
YCIOBHSAX ONPEENSIOT IPEPOIHYIO BIAXHOCTh TPYHTa ¥ 3aTeM (II0 pesyibTaTam CTaTA4eckoro
30HIMpPOBAHKS) ONEHHBAIOT €ro CTemeHb ImoTHocTH Ip. [ind 1a60paTOpPHBIX HCCIEIOBAHUA
IIPOYHOCTHEIX ¥ NeOPMALMOHHEIX CBOMCTB IOZOOHBIX I'DYHTOB TpebyeTcsi HOPMHPOBAHHE
HCKYCCTBEHHEIX 00pa3LmOB, COCTOSHHE KOTOPEIX MAaKCHMAlbHO COOTBETCTBYCT YCIOBHAM
npupoHoro 3ajeranus. [Ipy 5TOM 3Ha4eHHE NPUPOJHOH INIOTHOCTH Pd BEIMHCILIOT, HCIOJIE3YA
Pe3yJILTATHI IPAMOTO ONPENENEHHS Pdmax B Pdmin ¥ AHATHTHYECKOH ONEHKH CTENEHH [NIOTHOCTH
Ip.

B.6 MakcuMabHas IUIOTHOCTH HECBA3HBIX TPYHTOB MOJKET OBIT ONpe/ieNieHa NBYMs Iy TAMH:
yOAapHBEIM METOJOM M BHOpAalMOHHEIM. [lii IeCYaHBIX IPYHTOB, B KOTOPEIX CYMMApHO®
cofepkaHue IbUIEBATHIX ¥ TIHHUCTEIX (pakimii B BEICYIIEHHOM IPYHTE HE NPEBRINACT 15% mo
BECY, 3HAUEHHE pgmax CHEAYET ONpEAENATh BHOpalHMOHHBIM METONOM, IpH XOTOPOM, B
GOJILIIAHECTBE CIIydae, IOMyJatoT GoJice BRICOKHE 3HAYEIHA MAKCHMAIEHOH MIIOTHOCTH.

B.7 MeToHKa ONPEAEIeHAs 3aKIo9aeTcs B BUOprpoBanuy obpasia (BEICYMEHHOTO HIH C
IPHPOIHOM BIKHOCTHIO) B METAITAYECKOH (popme (cTaKaHe) THAMETPOM 100 MM u BEICOTOH
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100 MM, ¢ mpErpy3oM Maccoit 7475 r, npu gactoTe konebanuit 60 I' u aMmuTyse yCKOpeHHH,
W3MeHsomeiics CTyleHsIMH. BpeMs BUOpHPOBaHHA Ha KXIOH cTyNeHd — 8 MuH. [locJie Kaxkmo#
CTYIIEHH M3MepsioT ocamky obpasua. Ha ClemyiommX CTymeHsX aMIUIMTYAy YCKOpeHHH
HOBBIIAIOT ¢ maroM 1 — 1,5g. ONEIT IPOLODKAIOT A0 NPEKPAIIeHHs YIIOTHEH s oOpasia 1k
JI0 Hagaya ero pa3yIyIoTHEHH .

MaKCHMANBHYI0 ILIOTHOCTh BEIMHCIISIOT NEJE€HHEM MAcChHl TPyHTa Ha €ro obbeM IOCTe
yutoTHeHHs. KoHeuHoe 3HadeHWe MAaKCHMAaJIBHOHM IUIOTHOCTH IIOJYYaiOT OCPEJHCHHEM
Pe3yIbTaTOB HECKONBKAX UCIIBITAHMMH.

B.8 MuHAMANIBEHYIO IUIOTHOCTH IIECKA Pdmin CNEXYET OMPEAENATH ONHHMM H3 IPHBEACHHBIX
HKe MeTofoB. CyTh MCIBITAHHS COCTOMT B pa3MemeHHH o0pasma BEICYLIEHHOIO IpYHTa
OnpeneNeHHOM MacChl B IPaIyHpOBaHHOM COCyZE, C BO3MOXHO MEHBINEH IIOTHOCTBIO.
Hacrosimee npHIoXeHUe IPEIyCMaTPUBAET TPH METOAA ONIPEIeTICHI:

110 METOLY A TPYHT OCTOPOYKHO IIOMEIIAIOT B COCYA C IIOMOIIBIO BOPOHKH H/HIH COBKa;

o Metozy B Ha [HO COCyla YCTaHABTMBAIOT BEPTHKAIBHO OTPE30K METATHYECKOH TpyOKH,
KOTOpYIO depe3 BODOHKY 3allONHSIOT TPYHTOM; 3aTeéM TPYOKy BEPTHKAIBHO H3BJIEKAIOT H3
cocyla B TedeHHE 2 C, IPH 3TOM BHICHIIAIOMMICA W3 TPYOBI IPYHT YKJIaIBIBaCTCH B topMmy
MPaKTHYECKH ¢ MHBMMAaNBHOM IIIOTHOCTBIO;

o Metoxy C mpo6y rpyHTa MOMEIAOT B IPalyHpPOBAHHEIH LUIMHAP, KOTOPEIH 3aKpEIBAIOT
KpeInKoi. [[\IMHAp mepeBopaYdBaloT, 3aTeM OBICTPO BO3BpAIAIOT B HCXOAHOE IIOJIOKEHHE H
(dHEKCHPYIOT 00BeM, KOTOPBIH 3aHAJ IPYHT.

MHEHAMATBHYIO IUIOTHOCT BBIYMCITIOT JENEHHEM MACCHl TPYHTa Ha 3aMKCHpPOBAHHBIA
o6neM. TIpoleaypy MOBTOPSIOT TPH pa3a C IOCIEIYIOMKM OCPETHEHHEM PE3YIbTaToB.

®opma JaCTHI TECKa

B.9 Tlecuansie YacTHIEI pasMepoM Oonee 2 MM ciieAyeT OTHOCHTB K OIHOMY M3 HCTBIPEX
CTaHIapTHBIX THIOB (OPMEL: yIioBaTas, IOJYyIJoBaTas, IIOJYOKpyrjas, OKpyriasd. O6mas
OLIEHKa COOTBETCTBYET To# (opMe, KOTOpast IPHIIKCaHa HauOOoIbIIeMy THCITY JaCTHLI.

Onenka kagecTsa 00pasnos

B.10 Beuiy CyIeCTBEHHEIX IpOGJEM, CBS3aHHBIX C OTGOPOM KadeCTBEHHBIX 00pasloB
HEHAPYIIEHHOTO CIOXEHAS B BOJOHACHINEHHEIX TPyHTaxX IIenb(a, i MOBEIICHAS
JTOCTOBEPHOCTH Pe3yJIBTaToOB J1ab0PaTOPHOIO ONpe/EeNeH s MPOTHOCTHRIX K nebopManHOHHEX
XapaKTEpPHCTHK PEKOMEH/yEeTCs BEIIONHATE ONEHKY KadeCTBa 00pasIoB, Mpe/HAsHAYCHHBIX ML
uensrranmii. OmeHKa MoKeT OBITh Ka4eCTBEHHOM W KOJIMIEeCTBEHHOMH.

KauecTseHHyI0 (BH3yalbHYIO) OIEHKY CIEAyeT BEIIONHATE aHAIM30M H HMHTEpIpeTalue
PEHTTEHOBCKHX CHAMKOB 00pa3loB, B TOM YHCJIE€ HAXOJIMMXCSA B TOHKOCTEHHEIX TyDax.

KonmuecTBeHHAs OLEHKAa KadecTBa 00pasma MOXeT OBITh BBHIIONHEHA ITyTeM H3MEPCHHA
06BeMHOH IehopMaly TPYHTa B Pe3yiIbTaTe NpHIoKenHs 3)eKTHBHEX OBITOBEIX JIaBIICHHMH
(BepTHKATEHOTO p' ¥ TOPH3OHTAIBHOIO p'h0), COOTBETCTBYIOIIMX rryoune otbopa obpasna.
JI7ist 3TOTO Ha CTaHK KOHCONHAAMHA 00pasia ONpeeisioT 3Ha9eHHE TapaMeTpa Ae/eq

Ae/ey = gy01 (1+ e0) / eo, (B.3)
rae Ae — m3MeHeHHe KO3(hHUIMEHTA TOPHCTOCTA MO JCHCTBHEM NPUIOKEHHEIX IaBICHHH;
€0 — HavaIbHEIH K03()(QUIHEHT IOPACTHCTH 00pasiia;
£/ — obObeMHas gepopMamua AV/V OpH PeKOHCONMHNAIMM IO JEHCTBHEM
NPUIOXEHHBIX NaBIICHHMH.
KagecTRo 06pasna yCTaHABIMBAIOT B COOTBETCTBHH ¢ Tabimuei B.1.
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Ta6auna B.l — Omenxa kadecrBa caabo- W cpeJHeNepeyNJOTHEHHBIX 00pa3noB
HEHAPYIIEeHHOT0 CJI0KeHHs

E:S?y?lig'lr{;:;m 3nagenue mapamerpa Ae/ep IpH TIPHIIOKEHHH s dexTHBHBIX OBITOBBIX
OCR JlaBJICHAH
1-2 o 0,04 0,04 — 0,07 0,07-0,14 Cs. 0,14
2-4 o 0,03 0,03 — 0,05 0,05-0,10 Cs. 0,10
KagectBo 1 (oTmuuHOE — oveHp | 2 (Xopolmee — 3 (unoxoe) 4 (oueHb
obpasia XOpOIIEe) YIIOBJIETBOPHTEIHHOE) ILIOXO0€)

IIpumedaHHu4d

1 Kputepuy, pHBEIeHHEIE B HAacToAmEeH TabuIe, OCHOBAHEI Ha pe3y/IbTaTax HCIEITAHAH MOPCKHX [IIHHHCTEIX
IPYHTOB KOHCHCTEHIHEH OT MATKOIUIACTHIHON J0 Tekydel ¢ rmyOuusl 0 — 25 M OT NOBEPXHOCTH [HA. Ins Gonee
TBEpIBIX IPENYIUIOTHEHHEIX TPYHTOB IpENCTABJIEHHAas OLEHKa MOXKET pacCMarpuBaThCAd TOIBKO — KaK
OpHEHTHPOBOYHAs.

2 Kpurepun, npusefieHHble B Tabmmme B.1, mMoryr OmITh MCHONB30BaHE! A7 NAHHEIX KOMIPECCHOHHBIX
MCILITAHHIA CO CTYNEHYATHIM TIPHIOKEHHEM HArpy3KH TONBKO B TeX CIIydasx, KOT/a Harpyska Ha KaIo# CTyNeHH
BeiepxkuBaeTcs He Gomee 3 4. Ilpwu Gonee JUTMTENBHOM BHIAEP/KHBAHMHM HArPY3KH AILA ONPENCICHMSA 3HATCHUA
Ae/ey moTpeByeTcsl YCTAHOBHTh MOMEHT 3aBepIIEHHs NePBHIHON KOHCONHIAUHMH IOX TpeGyeMo#f Harpysko# mo

rpatuky & = f{).

HHTepupeTamm JAHHBIX CTATHYECKOr0 30HIHPOBAHNA 'PYHTOB mean)a

B.11 Crarrueckoe 30HAEPOBAHHE — B yCIOBHSX Iienbha Haubonee HHPOPMATHBHEI METOX
HCCIICIOBAHUsS TPYHTOB, pE3yNbTaThl KOTOPOro IIO3BOILIOT C IIOMONIBI0  H3BECTHBEIX
KOPPESAIHOHHEIX 3aBECHMOCTEH BBIIONHATE OLEHKY IPaKTHICCKH BCEX OCHOBHEIX IIAPaMETPOB,
B TOM 9HCJIE H TeX, KOTOPBIE HEBO3MOXHO OIPENEIUTh HHBIMH CPEICTBAMH.

B.12 Ilonpasaenedue ITIMHUCTHIX TPYHTOB HA Pa3HOBHAHOCTH H NPEIBAPUTENBHYIO OICHKY
IUIOTHOCTH TPYHTOB PEKOMEHIyeTCs IPOBOJHMTH IO COOTHOIMICHHIO NapaMeTpOB, MONYICHHRIX
IpH CTATHYECKOM 30HAMPOBAHUH: YAETHHOTO CONPOTHBICHHA NOJ KOHYCOM g, TO XK€, C yHETOM
M36BITOYHOrO IIOPOBOTO JaBIeHHs ¢; W Ko3(duuuenTa Tperns fs /e [1, pHCyHOK M.1]. Ilpr
OTCYTCTBHH [AHHBEIX II0 W30BITOYHOMY IIOPOBOMY [aBIEHHIO JOMYCKAETCH NPHMCHCHHE [1,
pucyHOK M.1] nmsti Bcex TPYHTOB, 32 HMCKITIOUEHHEM ClabbIX INIAHHCTHIX IPYHTOB TeKy4eH
KOHCHCTEHITHH.

B.13 Ilpu ompenenenuu Ae)OpPMAlMOHHBIX M IPOYHOCTHBIX XapakTEPHCTHK IPYHTOBOTO
OCHOBAHWS CIIEyeT YIMTEIBATh €ro MPHPOJHOE HAUPDKEHHOE COCTOSHHE, XapaKTepH3yeMoe
ko3¢ dummentom mepeymiotHernss OCR. Jina omesku OCR mo pe3ynbTaTaM CTaTHIECKOro
30HAMPOBAHUS CleJyeT HCIOIb30BaTh SMIMPHYCCKHE 3aBHCHAMOCTH:

OCR = 0,38(Au/p's—1)*", (B.4)
rae Au = u; — uo,

p'o —sbdexTrBHOE GHITOBOE JIABICHHUE B TOYKE H3MEPEHHA.

Tl oneHkH ko3¢ HIueHTa nepeyIuIOTHEH S MAIOH3YYEHHEIX TPYHTOB MOXKET OBITE
HCIIOIB30BaHa (opMyna

" OCR = k(g:-po)/ plo, (B.5)
rze k — xoaddumenT, 35a4eHre KOTOporo Bapsupyer o1 0,2 1o 0,5 Ui IpyHTOB OT MeHBIIeH
CTENEHH NEePeYIIOTHEHNA K OONBIIeH;

po — mojiHOoe OBITOBOE NaBIEHHE B TOUKE H3MEPEHHA.

B.14 3HaueHWe CTENeHH IUIOTHOCTH [p PEKOMEHAYETCS ONpeNeldATh IO SMIHMPHICCKHM
bopMmynam:

- Bangu (118 cpeIHEeCKHMAEeMEIX TECKOB)

Ip=(1/C3) In [gc 1Co(p)°'], (B.6)

80




CII 23.13330.2018

rae Co, C1, C2 — k03 dHUIMEHTE], ONpenenseMble 10 KOPPeJAIiH JaHHBIX CTaTHICCKOro
30H/IAPOBAHMS C JAHHEIMH KOMIPECCHOHHBIX HCIBITAHMI;
- Jlancenora

I, =-98+661g—= (B.7)

Jr

B.15 Omenky 3Hauenus Monyisi AedopManuy [ECYaHBIX IPYHTOB CIIEMYeT BBINOIHATH
IPEHMyIIECTBEHHO Ha OCHOBE KOPPEIAIHMOHHBIX 3aBHCHMOCTEH, CBASBIBAIOIINX NapaMeTp g C
KOMIIPECCHOHHEIM MomyieM Aedopmaruu Mo, COOTBETCTBYIOMMM OBITOBOMY BEPTHKAIBHOMY
3¢ hexTHBHOMY HalpsDKEHHIO B TOYKE 30HIUPOBAHHA.

M onpeensIoT 1o YIPOMEHHBIM 3aBHCHMOCTSIM:
- JUIS HOPMAJIBHO YILUIOTHEHHBIX IIECKOB:

Moy=4q. npu g.< 10 MlIa;

Mo=2 g.+ 20MIIa ipu 10 < gc < 50 MIIa;

- JUIS TIepeyIIOTHEHHBIX NeckoB mpu OCR > 2:
My=5 g. npn g < 50 Ml1a;

M= 250 MIla npu g.> 50 MITa.

TTo 3HageHmIO M) OIPEENTIOT KOMIPECCHOHHEI MOTyTb Aedopmaryy M ¢ ydeToM Beca
coopysxerns A p' B MHTepBalle HAIPsDKEHHH 0T p'o 10 (po+ A p)

M= Mo [(p'a+ A p'/2)/ po]'* . (B.8)

3mauenue moxyns nedopmanes E onpenersnor kak E = B M, wm E =k M, rae k<1
(pexomennyercs k =0,75).

B.16 Jns TIMAMCTEIX TPYHTOB PEKOMEHIYETCS MCIONB30BaTh COOTHOIICHHS, IO3BOJIAIOIIAC
OLIEHATH 3HAYeHHe KOMIPECCHOHHOrO MOyt Aedopmanuy M B 3aBHCHMOCTH OT 3HAYCHHA gc ¥
TIPHHAIVIEKHOCTH TPYHTA K TOM WM MHOH xnaccurkamuonsoi rpynne (CL, ML, MH, CH, OL
wi OH) cormacHo Tabmanam E.5 — E.6 TOCT 25100-2011.

M= Om qc, (B9)
- [y HA3KOmIAcTHIHEIX TiaH CL:
qc<0,7 Mlla 3< am<8;
0,7 MIla <g. <2,0 MIla 2< am<5;
gc>2,0 Mlla 1< am<2,5;
- JUISl HU3KOIUIACTHYHEIX IBLIEBATHIX TPyHTOB ML:
qC >2 N[Ha 3< am<6,
gc <2 Mlla 1< 0<3;
- JUIS DIMHACTEIX ¥ [BUIEBATHIX TPYHTOB BEICOKOH miactaanocTe MH, CH:
gc <2 Mlla 2< om<6;
- JUIS OPraHMYeCKHX BUIEBATHIX IPYHTOB OL:
qc< 1,2 MIla 2< am<8Ne
- 15t Topha ¥ OpraHUYeCcKyX IHHACTLIX IPYHTOB Pr, OH: g <0,7 MlIla
50<w<100 1,5<om<4; ¢
100<w<200 1<aw<l,5;

w>200 0,4< om<1,
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rIe W — BIKHOCTB, Y.

B.17 JIng OIEHKM INpPOYHOCTH (CONPOTHBIEHHS HEJPEHHPOBAHHOMY CHBHTY  Cu)
BOJIOHACHIMEHHEIX [IHHACTHIX TPYHTOB IIeNb(a HCI0Ib3YIOT 3aBUCHMOCTh
cu = (4e — po)/Nk (B.10)
rae Ny — mokasareNb KOHyca 10 SMIEPHYECKAM JaHHEBIM.

B.18 Jlns mepeymnoTHEHHBIX I'DYHTOB IIHPOKO HCIIONB3YIOT 3aBUCHMOCTB, CBA3BIBAOLIYIO
XapakTep W3MEHEHHs CONPOTHBIEHHS HEIDEHHPOBAHHOMY CIBHIY Cy 0O TLiybuHe c
koahduuuesTom nepeynnoraenns OCR

cu =P - po- OCR", (B.11)
rae B = cu/ p'o 4714 HOPMAIBHO YIUIOTHEHHEIX IpyHTOB (OCR=1,0);

plo— BepTHKATEHOE 30 ()eKTHBHOE HANPKEHHE Ha pacueTHOH riyOuHe;

OCR =p'./ p'o — k03 dHIHUEHT HEPEYIUIOTHEHHS,

P~ BEPTHKAIBHOE HaNPsDKEHHE NPeNyIUIOTHEHHS;

m — T0Ka3aTeib CTEIECHH.

3Havenne mapaMerpa [ m3Mmensercs B gmamasoHe 0,2 < f < 0,5, a m — B nuanasoHax
0,7<m<0,8 mpu OCR>2 u m 0,8<m<1,0 npu OCR<2.

3HaueHHs 3THX [ApaMETPOB ONPEENIOT SKCIEPAMEHTANBHO IO PE3yNbTaTaM HCIBITAHHH,
TAKWX KaK HCILITAHMS B YCIOBHAX NPAMOrO Cpe3a ¢ NpeaBapHTeIbHOMR PEKOMIIPECCHEH.

B.19 J{na ompeneneHus yriia BHYTPEHHErO TPEHHsA IeCKa @ IO 3HAYCHHIO COIPOTHBICHHS
TI0/i KOHYCOM ¢ ¥ BEPTHKAILHOTO 3(b(eXTHRHOrO AaBieHHs B TOUKE H3MEPEHHS PEKOMEHIYCTCA
HCIIONB30BaTE HOMOTPaMMY, IPUBENEHHYIO Ha pucyHKe B.1.

IlpuMedanue — IIpH HCHONB30BAHWHM HOMOTPaMMEI, HpEACTaBICHOH Ha DHCYHKE B.1, cnemyer HMeTh
BBHJLY, 9TO NPOYHOCTE MIECKOB XapaKTepH3yeTCs TONBKO YIIIOM BHYTPeHHero Tperus ¢ (¢ = 0).
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IIpunoxenune I'

JAuHamMHYecKHe XapaKTePUCTHKH IPYHTOB

Il Jins pacgeToB CeMCMOCTOMKOCTH CHCTEMBI «COOPY)KEHHE—OCHOBAHHE crenyer
HCIIONB30BATh IMHAMHIECKHE XapaKTepHCTHKH Kospoumuenta I[lyaccona (momepeyHoit
Ae)OPMANHH) Vi B MOy AeopMariy Epyy -

2 2
(v, —2v;)
v - AN T (I" . 1)
2(v, —v;)

E . =2p0i(l+v,,) T.2)

rme Dp, %)

5

— CKOpOCTBb pacHpOCTpaHEHHMA IPOJONBHBIX M IIONEPEYHBIX BOJH

COOTBETCTBECHHO,

p— IUIOTHOCTb.

I'2 Ha npenpapuTeNBHEIX CTamHsX NPOEKTHPOBAHHS OpH OTCYTCTBHH HPSMBIX
M3MEPEHHH CKOpPOCTEH MPOJOJIBHEIX H HONEPEYHBIX BONH OIIYCKAETCS HCIOJB30BATh JAHHEIE
Tabmuangt I'.1, cocTaBnernHo# myTeM 0606mEHHsS MaTepHanoB HIDKEHEPHOH celicMopasBenkd. B
Tabmume I'.1 /7S OCHOBHEIX BHIIOB TOPHBIX TIOPOJ| aceHCMHYECKHX paliOHOB B €CTECTBEHHOM
3ayleranuy (a3pHPOBAHHBIX, BOJOHACKINEHHEIX, MEP3IIEIX) IPHBEIEHE] PEKOMEH/IyEMBIE CPE/IHEE
SHAYCHHUS W CPCAHEKBAAPaTHYCCKHE OTKIOHEHHA PAlla THHAMHYECKHUX XapaKTEPHCTHK, a Takxke
AaHBl 3HAYCHHS MONPABOYHBIX KO3(dumuenToB Kv7 — Kvio, Ha KOTOpPHIE CIENYeT YMHOXATh
3HAYEHHA U, H U; U NONy9eHHs] PAaCUeTHEIX 3HAYEHHN CKOPOCTH BOJH IIPH MHTEHCHBHOCTH

3emueTpsacenui / = 7- 10 6amwion
v, =K,0,; (Ir.3)

P

v, =K,0,, T4

rae Kv — xo3(hduimenT mepecyera CKOPOCTH BOJH, IPHHAMAeMEI 1o tabmame I.1 B
3aBHCHMOCTH OT HHTEHCHBHOCTH 3€MJIETpsCEHHH ] .
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IIpunoxenne I

Omnpenenenne MoxyJieii Je(opManuy 0CHOBAHMIA IS pacdeTa NepeMeNeHtil CoopyKeH i

JI.1 B 3aBHCHMOCTH OT BHIOB COOPYXXKEHHH H CXEM pacdeTa INEepPEeMEINEHAN TPHHUMAIOTCS
pasnu9HbIe 3HaYeHHs Moaynel nedopmanun EfEp,i, Esi), Em.

3a HCXOZHBIE NPHHHMAIOTCH 3HAYEHHs MOIyJEH TIpYHTOB, OIpeIeNcHHbe Haubosee
JIOCTOBEPHBEIMH METOJaMH: MOJEBBIME HCIBITAHWAMH CTaTHYECKHMH Harpy3kamMH B mypdax,
IyIKaX HIM KOTJIOBaHAX ¢ IMOMOINBI0 mTaMmoB miomaneio 2500-5000 cM, a Takke B
CKB&)KHHAX HJIM B MA4CCHBE C IIOMOINBIO ITOCKOTO INTamia MM BHHTOBOM JIOMACTH-IITaAMIa
mwromansio 600 cM mimm mpeccuoMerpoB (I'OCT 20276), nabopaTOpHEIMH HCIBITAaHHSIMH B
npubopax TpexocHoro cxatus (ITOCT 12248).

Ilpu ompenenenwu wMoxmynedl nedopMalMd TIPYHTOB METOAaMH CTAaTHYECKOTO HIIH
nueaMudeckoro 3oHmupoBanus (I'OCT 19912) m nmabopaTOpHBIMH HCHOBEITAaHHAMH B
xomrnpeccHonrEex mpubopax (IOCT 12248) HasHauwaTh MCXONHBIE 3HAYEHHS MOIyNeH
nedopmaruu crneayer cornacHo 5.3.5 — 5.3.6 CIT 22.13330.2016.

J1.2 Monyns nebopmanm i-ro ciios E; ciaemyeT onpenenaTs 0o popmyie

E = E;Bimci > (I.1)

rae E; — Mozyns aehopManuu Ipy NepsEIHOM £, ; WK IOBTOPHOM E; HarpyxeHHH (B
COOTBETCTBYIOIIEM HANa30HE JABJIECHAM OT COOPYKEHHS H Beca IPYHTa);

2v
B =1-——;

2
l1-v,
v, — k03¢ HITHEHT ITONEPeYHOro pacIIHpPEeHHA IPYHTA i-T0 CIIOS,

(A:2)

m,; — Koa(duumeHT ycnoBuit paboTsl, ompeneseMELi mo GopMyam:

42
me =\ - pu A > 675 M2,

0
mei=1 pa A4 < 300 %, (11.3)
mpa 300 M> <4 <675 M*> — 0 JIMHEHHO}H HHTEPIIOJISILHH,

roe A — mnomans GyHIZaMeHTa, M2, ompenenseMas s (GyHZaMEHTOB C COOTHOIICHHEM
cropoH I/b <3 xak 4 = Ib, a s GyHIaMEHTOB C COOTHOIEHHEM [/b > 3 xak A=3b%;

Ao — nnomans, papHas 1 M2

n; — TapaMeTp, OIpeleNseMbIi 1O pe3yJbTaTaM HCIBITaHHH [-TO CJOS TPyHTa ABYMSA
MITaMIIaMHA Pa3TAYHEIX Iomanei 41 u A2 oz OHO# 1 TOH XKe Harpy3Koi o gopmyie

As);
2lg :
1 ASZ,.f
(4
lgl =L
A2
rae Asi, Asz; — IpUpalleHns 0CaJoK MTAMIIOB ¢ IIOmansIMHA A1 B A2 OT JOIOJHHTENEHOTO

[IABJICHUS TI0 PE3Y/IbTATaM UCIBITaHHH i-TO CIIOS.
Ilpy OTCYTCTBHH pe3yJbTATOB INTAMIIOBBIX HCHBITAHMEH [OMyCKaeTcs NpPHHUMATh

ClIeNyrOLIMe 3HaYeHHs apaMeTpa #; IS TPYHTOB:
[BUIEBATO-TIIMHACTHIX JIeHHKOBEX — 0,1- 0,2 ;

(@4)

n

3 1 A )
| - | Vg % B AN § |
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OCTAJIBHBIX IBUIEBATO-TTTHHUCTEIX — 0,15— 0,3 ;

NECYaHEIX —-0,25-0,5.

MuHHMaNTBHEIE WM MaKCHMAaNbHBIE H3 yKa3aHHBIX 3HA9EHHH #; ClEAyeT NMPHHHMATh, €CIIH
CHKMMAaeMBbIH CNIOM OCHOBAHHMS ONPENENAETCS UCXOM U3 YCIOBHH Ozp = 0,50:,¢ WIH Ozp = 0,20:¢
cootBercTBeHHO (11.6.2). IIpH NPOMEXYTOYHBIX 3HAYEHHSX INTYyOMHBI CHKEMAEMOIO ClIOS
3HAYEHHA #; IPUHHMAIOT 110 HHTEPIIOJIAIUH.

J1.3 Cpennnii Moayis Je(OpMAIIAHE BCETO CKMMAEMOT0 clos En, a Takke cpeHEE 3HaUYCHHE
v,, CIeIyeT OIpeaeNniTh Io GopMyaaM:

Em = Jni]__ : ('HS)

=Y 6
\ vm thH? (.I’;)

rae Ei — cm. dopmymy (11.1);

v, —cM. popmymy (11.2);

hi — TONIIMHA [-TO CIIOS TPYHTa,

A, — ITomap MO BePTUKAIBHEIX HAIPDKCHHH OT IABNIeHAs P [OJ HOOIMIBOH COOPYKEHHA

B IIpeJieNax i-ro clos FPYHTa, onpeieseMas o npunoxenn:o H.

N LUACAD
88 B HABC I~
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IIpunoxenne E

TpeXMBprIe HH/KCHEPHO-T€0JIOTHIE€CKHE MOJE/IH OCHOBaHHH

E.1 TpexmepHBlE HHXEHEPHO-TEOIOTHIECKHE MOJENIHA OCHOBAaHHH I'HIPOTEXHHYECKHMX
COODY>KEHHMH CO3Jal0T [ aHalli3a HHXEHEePHO-TEONIOTHUECKHX YCIOBHH IPH HX
IPOEKTHPOBAaHHWH, CTPOHTENBCTBE H SKCIUTyaTallHH M IOCIEAYIOEr0 IIOCTPOEHHS PacYETHBIX
Mozenel (reoMexaHH4YeCKHX, reo(HIbTPAHOHHBIX).

E.2 Tpexmepusie UI'M 06001mai0T B €IHHOM (opMaTe BCIO HMEIOIIYIOCS MH(OOPMAIHIO O
nonoxesur VII'D B npocTpaHCTBE H IPENOCTABISIOT BO3MOXKHOCTh YTOYHEHHSA IE€0JIOrHIECKOro
pa3pe3a Ha YdJacTKaX, HE OXBa4eHHBIX pa3BeNOYHEIM OypeHHeM H [APYTMMH IIOJIE€BEIMH
HCCIIEOBAaHUSIMH I'PYHTOB.

E.3 B HcxomHeIX MarepHanax mand nocTpoeHHs TpexmepHelx HMI'M  ocHOBaHuif
THIPOTEXHUYECKHX COOPYKEHUH TOIDKHEI OBITh ClIeAyIOIHE NaHHEIE:

aKkTyanpHas (Ha MOMEHT MOJIEIHpOBaHMA) Tomorpagudeckas OCHOBAa ydacTKa Co
CBEIEHHSIMH O IPOCTPAHCTBEHHOM ITOJIOXECHHH IOA3EMHOH 4YacTH 3JaHMH M COODYXCHHH,
KOMMYHHKAIIAHA | T.1.;

Pe3yIBTaTE OaTHMETPHYECKOH CHEMKH CYINEeCTRBYIOIMX BOZOTOKOB M BOJOEMOB;

CBEJICHHS O TeOIOTMYecKO H3Y4eHHOCTH y9acTKa H HCTOPHH I€O0JIOTHYECKOrO pPa3sBHUTHA
TEPPUTOPHH;

TEOJIOTHYECKHE, HHKEHEPHO-TEOJIOTHYECKHE H T'HAPOreOIOTHYECKHE KapThl Y4YacTKa,
HH)KEHEPHO-TE€0JIOTHYECKHE H TE0IOTHIECKHE Pa3pe3bl OCHOBAHMH COOPYKEHHUH;

HH)XEHEPHO-T€0JIOTHIECKHE KOJIOHKH CKBAKHH, IAacOpPTa IE30METPOB;

NOKyMEHTallus II0 HHKEHEPHO-TEOJIOTHIECKOMY OIMCAHHIO CTPOMTENBHEIX BBEIEMOK
(XOTIIOBAaHOB, TpaHINe | mp.);

pe3ynbTatel reodusmueckux paborT, HampaBNeHHBIX Ha YTOYHEHHE TE0JIOTHYECKOTO
CTPOEHHS, THIPOreoJOrHIeCKUX YCIOBAN U XapaKTEpPUCTHK IPYHTOB;

Pe3yNbTaThl ONpeaeienni (Hu3nuecknX, MEXaHHIeCKHX H (QHIBTPalMOHHEIX XapaKTePHCTHK
I'PYHTOB B IIOJIEBBIX M J1aOOPaTOPHBIX YCIOBHIX.

E.4 3Tansl nocrpoeHns MoJeIH

E.4.1 Onpenenende rpaHAn MoJAeTHPOBAHHA

I'paBMIBI MOIETHPOBAHUSA ONpPENE/IOT HCXOAs H3 HasHadeHHs MOJEINH C YIETOM
0coOeHHOCTEH NMPHPOAHBIX M TEXHOTCHHBIX YCIIOBHM TEpPHTODHH: HAIMYHS H PACIOJIOKEHHS
oblacTeil MATaHKS ¥ Pasrpy3KH BOAOHOCHBIX I'OPH30HTOB, ITyOHHEI 30HEI BIMSHHA COOPYXKEHHMH
HT.I.

E.4.2 IlocTpoenne Tonorpagugeckoi 0CHOBBI

Tomorpaduueckas ocHOBa IO/KHA OBITH BEINONHEHA C Y4€TOM THAporpa(H4eckod CeTH,
TIOJBOIHOTO penbeda BOZOEMOB, 3aI03KEeHHAS NOA3EMHBIX KOMMYHHKAIMH H T.JI.

E.4.3 CocraBienne KapThl paKkTHIECKOro MaTepHaia

B xagectBe ocHOBEI s TpexmepHOit UI'M cocrapnsercs kapTa GakTH9ecKoro Marepuaia ¢
re0JIOTHYECKAMH ¥ THAPOTEONIOTHYECKAME BHIpaOOTKaMH, TreohHM3HYeCKAMH HPOQHILIMH,
HAUMEHOBAaHHAMH M IIOJIOKEHHEM YYACTKOB MOJIEBBIX ONpejeleHmi (QH3HKO-MEXaHHYECKHX
CBOMCTB IDYHTOB.

Ha ocHoBe xaprtel ¢akTHueckoro MarepHalia OICHHBAeTCi OOECNEYeHHOCTh ydacTKa
HEOOXOJHMMEIMH I MOJENHpOBaHHS MNaHHEIMH. [Ipu HeoOXOOMMOCTH peKOMEHAYETCH
IpPOBENECHHE JIOMOJHUTEIPHEIX H3BICKAHUHA B 30HAX C IPEANOJaracMbiM DasBHTHEM ONACHBIX
HH)KEHEPHO-TE0JIOTHYECKHX IIPOLECCOB (OION3HH, KapeT, cy(pdo3ns, moaTONNeH e H T.1.);

E4.4 3anonaenne UI'M reosormaeckoii mapopmanuei

Ilns manomuenms MI'M noxroraBnmBaercs 0a3za MaHHBIX ¢ HHGbOpDMalUWedl O 3aleraHdy
snemenTOB MI'M (KOJIOHKH CKBa)KHH, IIACIIOPTa FOPHEIX BHIpabOTOK, IacIopTa MbE30METPOB H

B
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Ilpumeuanue — Jlng BolgBNeHHs OMHOOK ¥ HEOCTOBEPHBIX NAaHHBIX B 0a3se maHHBIX HeobxommMmo
BRITIOJITHEHHE CTATHCTHYECKOH oﬁpaﬁo'ﬁcn H aHaJM3a YHCJIEHHBIX 3HAYEeHHH OTMETOK KpOBEJIb H INOJOIIB CIIOEB.
Hcnons3yeMsle B 0asze QaHHBIX apXHBHBIE CKBaXKHHBI JOJDKHEI NPHBOJMTHCA K COBPEMEHHEIM OTMETKaM 3eMHOH
IIOBEPXHOCTH.

HemocpeacTBeHHOE mOCTpoeHHe TpexmepHodik MI'M  HeobXomuMO  BBITOJHATE B
CIIENHATH3HPOBAHHLIX IPOTPaMMHEBIX KOMIUIEKCAaX, IpefHAa3HAYEeHHRIX I CO3JaHHs
TPEXMEPHBIX MOJENEH re0NoOrHYeckuX Tell. B mporpaMMHOM KoMIuiekce s nocrpoenus MI'M
JoDKHA GBITH IIpeXyCMOTpEHa BO3MOXHOCTE accoluandd Habopa IapaMeTpoB ((pu3myeckwX,
MEXAHHYECKHX, TUHAMAYECKHX, (PHIBTPAIHOHHEIX), XapaKTEPH3YIOIIHX IPYHTOBBIE YCIIOBHUSA, €
Ka)KIBIM BBEIIEICHHEIM 3IEMEHTOM HHKEHEPHO-TE0OTHIECKOH MOIEITH.

E.5 IIpu oxoHuarensHO# o6pabotke TpexmepHod MI'M criemyer yquTHIBaTh CIEAYIOIIHE
0CO0EHHOCTH IIOCTPOEHHS:

MHTEPIIONAMA Te0IOTHIecKoi HH(OPMAIHK J0JDKHA BEIIOTHATECS C yIETOM 0COOEHHOCTEH
3aJleTaHus IOPOJ B OTIOXEHAH Pa3IMIHOro TeHe3rca (ONON3HE, KOHYCH BEIHOCA, I1aIe0AOTTHHE
| Ip.);

OKOHYaTeIbHOe KoppekTHpoBanne TpexmepHod MI'M ocymecTeiseTcs N0 NPOSKTHEIM H
COIIACOBAHHEIM TEONOTHYECKAM KapTaM, paspe3aM, cpesaM, JaHHBEIM TeO(pH3HIECKAX
HCCIIeIOBAaHMU) ¥ BCIIOMOraTeIbHEIM MaTepHAJIaM.

Bepudukanus TpexmepHod WI'M BEIONHSETCS [0 pe3yibTaTaM 3aBEpOYHOr0 OypeHWs
CKBa)XXHH HIM Teo(H3MYECKHUMH METOJaMH, HalpaBICHHBIMH HA YCTAaHOBJICHHE IIOJIOXEHHS]
re0JIOTHIeCKUAX IPaHuIl.

90
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IIpuiaoxenne XK

Pacger YCTOﬁ‘lHBOCTH COGPY)KEHHﬁ Ha CIBHI IO MOBEPXHOCTH HEOMHOPOOHOI0 OCHOBaAHHA

B cimygae HeomHOpOAHOTO (CIOMCTOTO) OCHOBAHHS PACUYETHHIE XapaKTEPHCTHKH NPOYHOCTH
IPYHTOB tg@r, ¢1 HOKHBI OBITH 3aMEHEHBl CpPEIHEB3BEHNIEHHBIMH 3HAYEHHAMH STHX

XapakTEPUCTHK tE2OLm, Clom.
IIpx 3TOM BO3MOXKHEI CIEAYIOIIHE CIIYYaH:
a) €CIH CIOH IPYHTOB OCHOBaHMs BEPTHKAIbHBI MM Yrol IajieHHs X Oomee 60°, a

[OPOCTHPAHHE CIIOEB OPHEHTHPOBAHO IOIEPEK HANPABICHHS CABHTA HIIH YTOJ MEXAY HHMH
6masok k 90° (pucynox X.1), 3HaueHHe OCpeHEHHON XAPAKTEPUCTHKH tgQ1» ONpeaeIIeTcsa U3

YpaBHEHHS

Ptgoy, =£G’tg(pldA : (K1)

rae P — paBHO#eHCTBYIOIIAs HOPMAIBHEIX CHIL;
A — nnomank MOAOLIBEI COOPYKEHHA.

~z
A Tp~
LA L

<t P

—_
—_

to *

Pucynok 7K.1 — CxeMa K pacdeTy yCTOMYHMBOCTH COOPYXXEHHH HA CABHI 110 ILIOCKOM
MOBEPXHOCTH 0CHOBAHHMSA C HEOJHOPOJHO NMoNepeYHOl CJIOHCTOCTHI0 TPYHTOB NIPH
fobmoOM yriie HageHHs CJI0eB

HopmaneHsle KOHTaKTHBIE HAPSHKEHNS © ONPEEISIOTCS B 3TOM CiIydae mo (opMyJie

g=pE L g = I OK.2)
IEdA _[ Ex*dA
A A

rie £ —Moayne geopMalin ClIOEB IPyHTa;
SKCIEHTPUCHTET e M abcmucca X OTCUHTHIBAIOTCS OT OCH, IpoXonsdmed depez Touky O,

IIOJI0KEHHEe KOTOPO#i onpenensercs hbopMynoi

[ Ex,a4
1}
A
Xy =A OK.3)
j EdA
A
raex; — paccmm:me, OTCUHHTEIBAEMOE OT Kpax IIOIOINBEIL.
3uagenus tg@,, u ¢, ONpeAeIsIOTCS 0 hopMyIaM:
a1
o ¥
5
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IEtg(p}dA J' Etgo,xdA

A i A
J'Ed»i j Ex*dA
A A

180y, = ; (K.4)

Cin = chIdA; (K.5)

6) IpH OIHOPOIHOH CIIOMCTOCTH I'PYHTOB Ha IPOTSDKEHHH IOOIIBEI COOPYKEHHS, T.€. IIPH
OZIMHAKOBOK J0JI€ KaXIOTO CNOSA Ha pa3HBEIX ydYacTKaX HIMPHHBI IOMOIIBEI, 3Ha4YeHHE tgQ,

ompenensercs Io hopmyie

IEtg ¢d4

gy, =4

[Ed4 ; )
A

IIpH 3TOM 3Ha4eHue c;, onpernensercs mo popmyme (K.5);

B) €CIIH TPOCTHPAaHHE BEPTHKAIBGHEIX CJIOEB IPYHTOB OCHOBAHHSA OPHEHTHPOBAHO BJOJb
HampaBJ€HHs CIBHTa M YIol Mexny HuMH MeHee 10°, 3pademms tgo,, H ¢, TakKxke
ompenesvirores o gopmynam (K.6) u (OK.5);

I) €CIIH CJIOM IDYHTOB OCHOBaHHs Iojiorue ¢ yrioM manenus Meree 10° (pucyrox JXK.2), To
¢y, onpenensercs mo hopmymne (K.5), tg @, , onpenensercs mo popmyie

b e
gy, == [tgodd+—[tgoxdd , (OK.7)
A% I
rjae / — MOMEHT HHEPIHHE IIJIOIIAH II0IOIIBE OTHOCHTEIEHO OCH IIOIOINBEL
e 1
- ] —
|
- T
— —
T — <z
\ "t__‘—_Tgw R
L7777 " J 7777777777
—:_._‘____'—E <2 L 0']: =7 :‘__—;.Ep,m'—-—_

Pucynok JK.2 — Cxema K pacdeTy yCTOHIMBOCTH COOPYKEHHS HA CABHI N0 IJIOCKOH
NOBEPXHOCTH OCHOBAHNSA ¢ HEOJHOPONHOH MONEPEeYHOH CJIOUCTOCTHIO IPYHTOR IIPH MaJIOM
yrie mageHds cJI0eB

92 R HAEOD
L--wI E\ AL LW -




CII 23.13330.2018
574

Ipunoxenne W

Pac4yer ycTOMYHBOCTH COOPY:KeHHH NPH CABHIE ¢ IOBOPOTOM B IJIaHE
W.1 Pacuer ycTOHYHMBOCTH COOpPYXXECHHsA PEKOMEHIYETCA IPOHM3BOAMTE C YYETOM €ro
IIOBOPOTA B InaHe (B TNIOCKOCTH MOJOIIBBI) B CIydae, €CIH pacueTHas CIABHraiomas cana F
MPHIOKEHA C OKCIECHTPUCHUTETOM € >0,05+/1b . Ilpp 3TOM 1OBOPOT COOPYKECHHSA
paccMaTpHBAeTCs OTHOCHTENHHO Toukd 0 — eHTpa IIoBopoTa (pucyHok M.1).

Rp!,t
vl
tz Tl
AA
1
T lim c
%] éﬂ]‘
=0
Cg X
Xc €F
o ’
s T4
F

Cg — LIEHTP TAKECTH MONOIIBEI coopyxkeHus; C — HEHTP THKECTH 3IFOPEI Paclpe/eICHHbIX 10
HOJOIIBE NPeAebHEIX KacaTelbHbIX HAUPKEHHH; T1, T2, T3, T4 — IPEJeNbHEIE KaCaTeIbHbIC
. HaNPSDKEHHAA

Pucynok H.1 — Cxema K pacdery yCTOHIHBOCTH COOPYKEHHS NPH IUIOCKOM CABHIE C
MOBOPOTOM B ILIaHe 0e3 ydera 0TImopa rpyHTa

Paccrosaue x. ompenensercs mo Gopmyie

n
2Ty, XAA4
_i=l
e
2T A
i=1
B ciyyae MHEHHOH 3aBMCHMOCTH KacaTelbHBIX HAaNpHKEHHA OT KOOpAWHAT H IIpH
IPSMOYTOIEHOH (hopMe HOMOIIBEI COOPYXKEHHS PACCTOAHHE X ONIPEAEIIAETCA 110 dopmye

6 T, +1; 6 T,+7T,

X

(4

N2 Tlpu OmZHOPOOHOM OCHOBaHMH H PpaBHOMEDHOM pacIpe/EieHMH HOPMAIBHBIX
HaNIPSOKEHHM SKCIEHTPUCHTET €F PAcdeTHOH CHABHTaIOMEH CHIEI F' pEKOMEHIYeTCs ONpeNeNATh
OTHOCHTEINILHO IIEHTpPa THKECTH IOJOIMBE coopyxkeHHs Cg. IIpH HEOJHOPOTHOM OCHOBaHHHM HIIH
HEPaBHOMEPHOM pACIpe/e/IeHAH HANPSIKCHUM SKCIEHTPHUCHTET er HEOOXOIMMO OIpenelsTs
OTHOCHTEJIGHO IIEHTpa TSKECTH OSIIOPHl pacHpefeNieHHBIX 10 I[OJOIIBE COOPYKEHHA
IpelelbHEIX KacaTeNbHEIX HAUPSHKEHHH Tim = otgQr + 1.




CII 23.13330.2018 99

CxeMa K pacdeTy YCTOMYHBOCTH COOPYXKEHHH MPH IUIOCKOM CIBHTE C IIOBOPOTOM B InaHe 6e3
ydeTa OTHopa IpyHTa ¢ HU30BO# CTOPOHEI TpHBENieHa Ha pucyHke M. 1.

1.3 Ilpu pacueTe YCTOMYHMBOCTH COODYXKEHHH C IPAMOYTONBHBIM MM OJM3KHAM K
IpPAMOYTONEHOMY OYepTaHHEM IIOJONIBEI M PABHOMEPHEIM paclpeNleNicHHEM Tim IPEIEIbHYI0
CHIIy CONpPOTHBJIEHHS CIOBUTY Rpi, 6e3 yuera oTmopa rpyHTa PEeKOMEHIYeTCH ONpPEZEITh Mo
thopmyme

Rpl,l = at-RpI, (H.l)

rze o; — 6e3pasmepHbi Ko3()GUIEEHT, onpenessIeMsi o pucyaky 1.2, a;

Ry — npefienbHas CHIIa COPOTHBIEHHS IIPH MIIOCKOM CIBHUre 03 IOBOPOTa, ONPE/IEIeMas B
COOTBETCTBHH C 7.9.

TIpeleNsHYIO CHITY CONPOTHBIECHHS NIPH CMEMAHHOM CIBHTE C OBOPOTOM COODPYXKEHHH Ha
HECKAIBHBIX OCHOBaHHAX PEKOMEHIYETCs OleCI[CJIﬂTb HCOONB3yS KO3hOHIMEHT Oy
HOJIy4eHHBIH 110 pucyHky W.2, a.

& B HAEOP

i | QR N |
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Pucynox 1.2 — T'paduxu Alin onpeSelicnns KospPpumnenta o (@) 1 KOOPAHHATHI UCHTPA

nosopoTa ni (6)

ezt

M
1t
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N4 Ilpm HenpsMOYronbHOM O4YEPTaHHH IIOZIOMIBEI COODPY)KCHHS, HEpaBHOMEPHOM
pacIpelieieHHH Tiim HIH TPH HEOOXONMMOCTH ydeTa OTIOpa IPYyHTa C HH30BOH CTODOHEI
(pucynoxk WM.3) mpemensHas CHJIa CONPOTHBICHHA Rpi; ¥ KOODJHHATHI IIEHTPa IOBOPOTA
OIIPENIENSIOTCS YpaBHEHHAMH PaBHOBECHS:

> T, SINOAA4 =0 ; H.2)
2Ty COSOAA+Y E, =R, ; (H.3)
ZtﬁmrAA"'T'cEp,:wrrw =Rp!,r (m +eg), H.4)

TIE Tiim — IPEAEIBHOE KacaTebHOE HANpsDKEHEe Ha JIIEMeHTapHo# muomanke Ad;

0 — yron Mexmy pamgMycoM r, IPOBEIEHHBIM H3 IEHTpa IMOBOPOTa (C KOTOPHIM COBMELICHO
HayaJ0 KOOpIMHAT) IO IeHTpa IWiomank# A4, M OChIO, NEPIEHAMKY/ISPHON HAIPABICHHIO
nedcTByrome ciisl I

'Y,c, Ep,rw —cM. 7.9;

¥nw — PACCTOSIHHE, OIpefiesieMoe o pHCyHKY 1.3, a;

€F — SKCHEHTPHUCUTET CABUTAIOIIEH CHIIBI,

11, n2 — KOOPIHHATHI [IEHTpa IOBOPOTa, ONpeNelsieMsIe o pucyHKy 1.2, 6.

96
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a
vy
Ty Ep,fW
plt
INEEERE RN
|
[
|
¢ !
N 2 /QAAE
= //re/_ tﬁm { -
0 X
m er
F
6 v
T'iw Ep,m R
pht
|
rA |
|
! |
/(C T lim |
& 0) |
0 X
\
m er
Ep,bw \ F

Iy

@ — NpH PAcIoJ0KeHHH LIEHTPa MIOBOPOTA BHE MOJOIIBE COOPYXKEHHA; 6 — TO K€, B IpeJeNax MoJ0MBEI
COOpYXEeHHU

Pucynox H.3 — CxeMbl K pacdeTy yCTOWIHABOCTH COOPY:KeHHI IiIy00KOro 3a/10)KeHHs IPH
ILUIOCKOM CIBHIe ¢ IIOBOPOTOM B ILIaHe ¢ y9€TOM 0TIOpa rpyHTa

[lpenensHYI0 CHIy CONPOTHBIEHHS COBHTY Rpi; H KOOpDAHHATHI IOJNIOCA HOBOPOTA
OIPENENSIOT B CIEAYIOMe TocIe0BaTeIbHOCTH:

u3 ypasuenuii (U.3) u (U.4) ucknovaercs Ry B U3 TIOTy4eHHOH CHCTEMEI IBYX YpaBHEHHH
m0a00pOM OIPEENAIOTCS KOOPAUHATEI 111 | 12, TIOCIE 9ET0 HAaXOJUTCs Rpiy;

B CIyYae KOrja LEeHTp HoBopora «0» OKa3kBaeTcs BHYTPH ILIOMAAM NOJOMIBHI (IIpH
3HAYHTENBHOM SKCIEHTPUCHTETE €F) W OTIOP IPYHTAa BO3HHKAET C 0OEHMX CTOPOH COOPYKEHHS
(pucynok H.3, 6), HeoOxoauMo HCIONE30BaTh ypaBHeHHE (11.2) H creqyromue ypaBHeHHS:

X Tiim COSOA +Y (E,,, —E, 1) =Ry, H.5)

phw
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Ipunoxenne K

Pacuer YCTOﬁ‘lHBOCTH coopymeﬂm‘i HAa HECKAJbHBIX OCHOBAHHMAX II0 CXeMaM Iy OMHHOIO B
CMEIAaHHOI0 CABHI0OB

K.1 J{ns onpejieieRys CHIIBI IPEIEIEHOrO COMPOTABIEHAS Ha y9acTKe CABHTA ¢ BBIIOPOM Ry
CIeNyeT IPUMEHATE METOJ TEOPHH IpPEeNeILHOr0 paBHOBeCHs. IIpH 5TOM B cirydae IJIyOHHHOrO
CHBHMTa OT HAKIOHHOM Harpysku (pucyHok K.1) ompenensercs ImoilHad CHIZ OPEIENBHOIO
CONPOTHUBIEHHS Ry,

a
Tlim
R\ & o+n
b (b) 45°-@ /2

E n

I 1'.1'1 P4l I HN 1] .U_l ]
6

Tlim
Tim= f({G)
/--_"'—_-_'——.
/'\ (pI \
G c

Car

a — pacueTHas cxema; 6 — rpaduk Hecymei criocobHocTH ocHoBaHuA; I, I, 11T — 30HEI npu3MEl o6pymeHns

Pucynox K.1 - K pacuery Hecymeii cioco0HOCTH OCHOBAHHS M YCTOMIHBOCTH COOPYKEHHA
NIpH ITyOHHHOM CABHIE

K.2 Tlo sToMy MeTony Ipo(uib NMOBEPXHOCTH CKONBXEHMS, OrpaHHYMBaiomed o6macTb
TpeaenbHOrO COCTOSHHS TPYHTA OCHOBAHHS, IPAHMMAETCS B BHIE IBYX OTPE3KOB NPAMEIX 4B u
DC, coemuHeHHBIX MeXAy c000¥ KpPHBOMMHEHHOH BCTaBKOM, ONMCHIBAEMOH YypaBHEHHEM
norapudmudeckoil cmupamn (pucysox K.1, a). Ces3p Mexay yriioM HakiIOHa K BEpPTHKAIH
paBHOJEHCTRYIOMEel BHEIMHUX CHII, PABHOH 10 3HAYEHHIO CHIIE IPENEIBHOI0 COIIPOTHBIICHHS
coBury R., ¥ HaOpaBlIeHHEM TPEYroNbHEKAa IPERENBLHOTC PaBHOBECHS ONMpPENENIeTcs YITIOM V,
KOTOPEIH BEIYHCIIAETCS IO (hopMyIie
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1 sin &'
v = —| arccos — +¢@;—98"|. X.1)
2 sin @

Ilpy ompeneneHuE R, CHEIUIEHWE TpPyHTa IO CBOEMY JEHCTBHIO IPHHHAMAETCs
TOXIECTBEHHEIM IPHIOKEHHIO BHEIIHEW DAaBHOMEPHO paclpe/ie/leHHOH Harpy3Kd B BHJE
Cr

HOPMAIBHOTO HANIPSDKEHHUS 1 = (3mecs tgor u c1 —cm. 7.7).

2Py

3HayeHne Tim AL 3aaHHBIX 3Ha9eHHd b1 (b'1), Om, @1, CI, Y1 ONpPENENeTcs CIEIYIOIIM
obpa3zoM:

cTpouTcs rpaduK Hecymed CIIOCOGHOCTH OCHOBaHHSA Tim = f(O) IS Bcell IMMPHHE b Win
pacdeTHO# mmpHHE! b’ mojomBE hyHnamenta (pucyHok K.1, 6). IToctpoerme 3toro rpapuxa
IPOM3BOJUTCH 10 psiy 3HadeHui &' (o1 &' = 0 1o &' = Q1) ¥ COOTBETCTBYIOIAM MM 3HAYCHHUAM V;

0 HaWIEHHOMY 3HAYEHHIO V HAXOAATCA Bce IAaHHBIE, HEOOXOMMMBIE UL OIpPENENCHHA
pasMepoB npu3Mel Bemopa ABCDA. Jlurus AB npoBoAMTCS IO YIIIy V, THHHs EB — 10 yriy o =
90° + @1 —v;

O

muaus EC cTpoMTCA IIOL YIJIOM 45°—? TOPH30HTAILHOM IIOBEPXHOCTH OCHOBaHHSA

(pucynox K.2). IIpoduns orpaHMYMBarOmEell IMOBEPXHOCTH CKONBKEHHS IS IPOMEXYTOTHOH
30851 Il CTPOMTCS MO ypaBHEHHIO Jorapudmudeckod cnmpam. Pamuyc r = EC Haxomures 1o
dopmyne

r=re%%®, (K.2)

rae r, = EB ; G=45°—%I—+V g

muaus CD nporomutes depe3 Touky C mox yrinoM 45° —% K TOPHU30HTAJIEHON IOBEPXHOCTH

ED.

ITocrie onpe/eneHns 0UepTaH s IPU3MbI OOpYIIeHHs HaX0ATCs 3Ha9eHus BeCoB P1, P2, P3 (¢
Y9eTOM B3BENIMBAIOIIET0 AeHCTBHS BoAbl) oTAeNbHEX ee 30H I, 11, III (npu Hammynw crerneHns

K cune P3 pobamnsercs Harpyska nED, COOTBETCTBYIOIIAs MPHIOKEHHOMY K IOBEPXHOCTH

HOPMAIILHOMY HAIpSDKEHHIO, & IPY HAJTMYHMH NPUTPy3Kd HHTEHCHBHOCTHIO ¢ — Harpyska qED)

¥ pacyYeTHAs CHJIA NPEENBHOTO CONPOTHBIEHHS Ry, OIipenienemMas o Gopmyie

_ P cosv 311? (p+o,—Vv) ’ (K.3)
cos(p—v) sin(v+8'—9,)

u

rue
pzmctg[ O+h+h :l; (K.4)
“PtgB—(Q+R+P +P) gV

‘R‘i ° ('PI
O=——|1+tgPtg 45 +— || (K.5)

2 2

r—r,cost
p=arctg—————+ 0. —;. (K.6)
7, sin @

100 Py pi——
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K.3 B ciy4vasix, misa koropeix B Tabmuue K.1 npusenens! 3nagenns ko3 GHUIHEHTOB HeCymeh
criocobHOCTH Ny, N, Ny 1 ko3hdumpenTa K, MO3BONAIOMEro ONMpefeNnsTs UMY ydacTka EyD
Ha pucyske K.1, a (EyD = Kb), R, onpenenserca 1o ¢opmyne

Ry = yib’Ny + beiNe + bghy, X.7)
rae vy, ¢, b—cm. 7.7,
g — UHTEeHCHBHOCTH PAaBHOMEPHOMH Harpy3Kd Ha y3acTke ED mpH3MBI BRIIODA.
Tabnuma K.1
BHY;I;E o OB03HATCHIE 3navenus Ko3ddunmenToB npu &' (B 1omix @r)
e K03 puLEEHTOB 0 0,101 0,31 0,51 0,701 0,991
0° Ny 0,000
N: 5,142
N, 1,000
K 1,000
2° Ny 0,066 0,071 0,073 0,067 0,055 0,037
Ne 5,632 5,502 5,202 4,833 4,357 3,639
Ny 1,197 1,192 1,182 1,169 1,152 1,127
K 1,094 1,036 0,910 0,765 0,588 0,336
4° Ny 0,152 0,154 0,148 0,131 0,106 0,071
Ne 6,185 6,025 5,659 5,216 4,655 3,830
Ny 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° Ny 0,264 0,261 0,242 0,209 0,165 0,108
Ne 6,813 6,615 6,169 5,638 4,977 4,030
Ny 1,716 1,695 1,648 1,593 1,523 1,424
K 1,310 1,235 1,075 0,893 0,677 0,378
8° Ny 0,409 0,398 0,360 0,304 0,234 0,149
N 7,528 7,284 6,740 6,103 5325 4,241
N, 2,058 2,024 1,947 1,858 1,748 1,596
K 1,435 1,350 1,169 0,965 0,725 0,400
10° Ny 0,597 0,574 0,507 0,418 0,315 0,193
Ne 8,345 8,044 7,381 6,617 5,703 4,461
N 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
129 Ny 0,841 0,800 0,691 0,558 0,408 0,242
Nc 9,285 8,913 8,103 7,187 6,114 4,694
N, 2,974 2,895 2.792 2,528 2,300 1,998
K 1,724 1,615 1,383 1,127 0,833 0,449
14° Ny 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
Ny 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
16° Ny 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
Ny 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° Ny 2,118 1,953 1,581 1,187 0,797 0,418
Ne 13,104 | 12,394 | 10,907 | 9,321 7,582 5,472
N 5,258 5,027 4,544 4,029 3,464 2,778

1

L

101
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BHyT'S;re(;IJ; | T — 3nauenus k03hGHIHEHTOB IpH d' (B JOIIX ©1)

el ko3¢ punmueHTOB 0 0,11 0,391 0,5¢1 0,701 0,991
K 2,293 2,130 1,791 1,428 1,027 0,531

20° Ny 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

Ny 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° Ny 3,792 3,419 2,640 1,878 1,183 0,567
Ne 16,883 | 15,774 | 13,522 | 11,218 8,812 6,067

Ny 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° Ny 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

Ny 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° Ny 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

Ny 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° Ny 9,149 7,943 5,655 3,671 2,072 0,854
Ne 25,804 | 23,575 | 19,261 | 15,148 | 11,188 7,106

Ny 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° Ny 12,394 | 10,608 7,326 4,596 2,491 0,972
N 30,141 | 27,295 | 21,888 | 16,867 | 12,168 7,500

N, 18,402 | 16,759 | 13,637 | 10,738 8,025 5,330

K 4,290 3,901 3,126 2,358 1,585 0,747

32° Ny 16,922 | 14,264 9,536 5,770 2,997 1,103
Ne 35,492 | 31,835 | 25,016 | 18,854 | 13,268 7,922

Ny 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° Ny 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

Ny 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° Ny 66,014 | 51,714 | 29,605 | 15,093 6,427 1,819
Ne 75,314 | 64,419 | 45,816 | 31,008 | 19,360 9,967

Ny 64,196 | 55,054 | 39,444 | 27,019 | 17,245 9,363

K 8,012 7,095 5,367 3,792 2,362 1,008

45° Ny 177,620 | 131,120 | 66,272 | 29,516 10,783 2,503
Nc 133,880 | 110,080 | 72,119 | 44,729 | 25,385 11,652

Ny 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

ITo HaliieHHBIM 3HAYEHHSM R, OIpPENeNsIOTCS G H Tim, HCIONB3YyEMEIE i IMOCTPOEHHS
rpaduka ( pucyHok K.1, 6), mo dhopmynam:

102

o=

u

b(d")

cosd' —n;

(K.8)

1]
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R, . ,
) sind’ . (K.9)

Nim=

K.4 Ipu neiicTBUE HA COOPYXKEHHE TOJNBKO BEPTHKAIBHEIX CHII IIpeZielbHas (paspymaroman)
BEpTHKAIbHAS Harpy3Kd Ha OCHOBAHHE MOKET OBITh ONpeeNieHa YKa3aHHBIM BHINE METOIOM.

ITpu 3TOM IIOCTPOEHHAE PU3MBI OOPYIIEHHS IPOU3BOAUTCS TONBKO 1t 8' =0 | v =45°+ P

K.5 Ilpy Hamuuuu B OCHOBaHHMH ()MJIGTPAHOHHOTO IOTOKA H HEOOXOJUMOCTH ydera
GUIBTPaHOHHEIX CHJI R, CIeIyeT ONpenensTs AHANATHYECKH HIHM IpadoaHalMuTHIECKAM
METO/IOM — IIOCTPOSHHEM MHOTOYTOJBHHAKA CHII Ha 6a3ze paBHOJEHCTBYIOIIMX BECOB KKIOH H3
TpeX 30H IPHU3MEI OOpYIIEHHSA ¢ YYETOM CYMMApPHBIX (HIBTPAHOHHEIX CHII, JEHCTBYIOINHX B
KaXXI0M U3 HUX.

Hamnpasnenus u 3Ha49eHHs CyMMapHBEIX (DPUIBTpalHOHHBIX CHJI OIpPEAEISIOTCS MO 3aaHHOH
THIPOJHHAMAYECKOM CETKe MBHKEHHs QHIBTPAIHOHHOIO IIOTOKA MO COOPYKEHHEM.

Ins sToro mocine MOCTPOeHHMs OOBEMIIOMEH IIOBEPXHOCTH CKONBXEHHS IO METOAY,
u3nokeHHOMy B K2, H  DHOCTpOEHHs  [HAPONMHAMHYECKOH  CeTkH  (MeTomoM
3IIeKTpOruApoTaHamMAdeckol ananorau (OJ[A) wim pacdeTHEIM cmocoboM) Kaxnas u3 30H I,
II, III (pucynok K.1, @) oxa3wBaercs pa30mTOH Ha pAN Y9aCTKOB, JNIA KaXXKIOro M3 KOTOPBIX
HAXOINWMTCA JMHMSA TOKA, NPOXOIAINas depe3 LEHTp THKECTH ydacTka. Hampaenenwe
(HUNETPalHOHHOM CHIIEI NPHHAMAETCS IO KacaTeIbHOH K STOH JIMHWH TOXE B IEHTPE THKECTH
y4acTKa, a ee 3Ha9eHHE BEUHCIIETCA 10 popMyIIe

D;= 'Yw-[m,fAi, (KIO)

TI€e Yw — YAEIBHEIH BeC BOIEL,

Ini — cpeIHUH I'paJUeHT HaNopa i1 JaHHOI'O y4acTKa,

A; — nmomane yJacTka.

3HaueHHsI CYMMAapHBIX (HIBTPaNHOHHEX cul Dp1, P, D3 ompemensroTca  Kak
reOMETpUYECKHe CyMMBI (HIBTPAMOHHBIX CHJI B Mpefenax paccMarpuBaeMoit 30HEI I, 11 wmm
II1.

K.6 Ilpu ompeneneHyy CANBI IPEJENBHOTO COIPOTHBIIEHHS B CIIydae CIBHTa C BEIIIOPOM IPH
CEHCMHYECKUX BO3NEHCTBHAX Ry ey CIAEAYET YIUTHIBATE CHIBI HHEPIUH, NEACTBYIOMME HA IPYHT
B Ipelenax NOpU3MBI BHOIOPA M HA NPHTPY3KY, OIpeIesIeMEle IO YCKODEHWIO 3eMHOH
IOBEPXHOCTH, COOTBETCTBYIOIIEMY IPHHATEIM pacdeTHOH CEHCMHYHOCTH H HAallpaBJICHHUIO
ceficMHYecKuX KonebaHmi.

Eciu ocHOBaHHME H HPHUTPY3Ka PacIoNOXeHb! HIDKe ypoBHS Bomsl, To mo CII 14.13330 Bec
IPYHT4 OCHOBAHMS M NPHUIPY3KH NPHHEMAETCS C YIE€TOM B3BEIIMBAIOIIETO ACHCTBHA BOMEL, a
CHJIBI HHEPITHH OIPENEIBIOTCS 110 INIOTHOCTH TPYHTOB B BOJOHACHIINEHHOM COCTOSHHH.

K.7 Ilpu pacyere yCTOWYUBOCTH COOPYKEHHH IO CXEME CMEIIAHHOTO CIBHTa CONPOTHBIICHUE
OCHOBaHHSI CIABHTY CJeAyeT MIPHHUMATh PABHEIM CyMMeE COIPOTHBJIEHHH Ha yJacTKax IUIOCKOTo
CHIBHTA H COBHTA C BEIMIOpoM (pucyHOK K.2).

Cuily npefenbHOro CONPOTHBIEHHS NPH pacdeTe YCTOHYMBOCTH COOPYXEHHH IO CXeMe
CMEIIAaHHOTO CABHIA Rcom MPH MOCTYHATENEHON (OpME CABHIa PEKOMEHIYETCS ONPEACNIATE IO

hopmyme
‘Rcam :(Gm tg(PI +C])b21+’climbll’ (Kll)

e Om, tge1, c1—cM. K.2;

bi, b, — pacueTHEIe 3HaYEeHHS IMHPHHEI YYaCTKOB IIOJOINBEI COOPYKESHHS, HA KOTOPBIX
MPOHCXO/IAT CABHI C BEIIOPOM H ILTOCKHH CIBHT;

Tiim — MPEIEIbHOE KACaTebHOEe HapsUKeHHe Ha yJacTKE CIBHIA C BEIIOPOM, OIpENesieMoe
no popmyne (K.9) mpu b = by;
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[ — pa3Mep CTOPOHBI IPSMOYTONBHOM IOJOIIBEI COOpYKEHHS, NepPIeHAUKYISIPHOH
CIBHTAIOINEH CHIIE.

ab — y9acTOK INTOCKOTO CIBHTa; 6e — Y4acTOK CABHIa C BEITOPOM; 66206 — 30Ha BEIIOpA

Pucynok K.2 — Cxema k pacueTy Hecymeil CiocOGHOCTH OCHOBAHMSA ¥ YCTOHYHBOCTH
COOpY>KeHHS IPH CMEeIaHHOM CABHIe

3HayeHHue b cienyeT onpenenaTs B 3aBHCUMOCTH OT Omax (C HA30BOM CTOPOHEI) IO (opmyne
b =—"2, (K.12)

TAe Ocr = Noby! mns rpyHTOB C K03 duumenToM casura tge; > 0,45 u o = 0 mpr tgy < 0,45;

Oflr — CPEJJHEE HOPMAIbHOE HAIPDKEHHE B MOJIOINBE COOPYXKEHHUS, IPH KOTOPOM IPOHUCXOIUT
pa3pylleHHe OCHOBaHHS OT OTHOH BepTHKATLHOH Harpy3k# (cM. pucyHok K.1, 6);

No—cm. 7.7.

IIpu 3KCIEHTpPHCHTETE €, HOPMAIBHOM CHIIBI p B CTOPOHY HIukHero 6reda B popmyne (K.11)

BMecTo b, b1 m by cnemyer mpumumars b, b’y m b2 (tme b* = b — 2ep, a b =b1%);

OKCIIEHTPHCHTET B CTOPOHY BepxHero Obega B pacdeTax He YIHTHIBAETCH.

ITpu cMemanHEOM cABUTE € IIOBOPOTOM B IUIAHE MPEAESIBHYIO CIBHIAOINYIO CHIY IPHHAMAIOT
PaBHOH 0:Rcom, TAE 0 ONpeaeIsioT mo 7.10 u mpunoxenwnio M.

K.8 IIpu npsmMoyronbHO# MOJOIMBE COOPYKEHHUs MIAHOM [ M IMHPHHOM b CHia IIPeNeIsHOTro
COIPOTUBIIEHHS OCHOBAHHUS OLpefeseTcs 1o Gopmyie

Ru=A" (y1b"Nyny+ciNe ne+qNy ng), (K.13)
FR— b’ b N, b
rned =1b; nv=1-—0,257 : nq=1+tgcp1—l—; nc=1+tgq),N 1T (K.14)

q
*
b, tgol, ci—cM. 7.7; Ny, Ne u Ny —cm. 1.3,
K.9 [ina onpenmeneHus BepTHKaIBHOM cocTaBJLmOmEd Hecymmed CIOcOOHOCTH B
HEJIPEHHPOBAHHBIX YCIOBHAX IPH IOCTOAHHOM H30TPOIHOI NMPOYHOCTH HA CABHT Cyl MOXKHO

HCIIO/IB30BaTh CIEAYIOMYI0 00Imyto hopMyIry
Ru =A.(N cu,l(1+sca +dca _ica)+q)’ (K']'S)

c

rae N = 5,14 — xoadunuent Hecymei crocobHOCTH;
Cy,] — PaCUeTHOE 3HAUCHHE COMPOTHBICHAS HEIPeHAPOBAHHOMY CIIBHTY;

1 1 F
———_ [1-—2 — xoahpunuenT HAKIOHA HAIPY3KH;

i =
ca 2 2 A‘cu’I
104 T T——
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Ipunoxenune JI

Onpenenenne KOHTAKTHBIX Haﬂpﬂ}KEHHﬁ METOAC0M BHEIMEHTPEHHOI'0 CHATHHA

ITo MeTONy BHEHEHTPEHHOIO CXKAaTHS HOpMAaJbHEIE B KacaTelbHble KOHTAKTHbIE HANIPSKEHUT
TIpH HETLJIOCKOM IMOAOIIBE coopyxkeHus (pucyHok JI.1) ompenensarorcs no GpopMyIaM:

0'=£COSS+%COSB; (JL1)
A I;
N Mr

T=—sind+—sinf, J1.2
r 7 B (J1.2)

0

rzae N — paBHOJEHCTBYIOMAS CHII, IPHUIOKEHHEIX K COOPY)KEHHIO;

M = Ne — MOMEHT 3TO# CHIIbI OTHOCHTEIIFHO IEHTpa TAXeCTH moHoImBEI (pucyHok JI.1);

A, Iy — nuiomane MoIOINBEL U ee IEHTPANLHEIH MOMEHT HHEPITHH;

7 — panryc-BEKTOp paccMaTpHBaeMOM TOUKH K MOZOIMBEI OTHOCHTENEHO IeHTpa 0;

8 — YOIl MeXIy HanpaBJieHHEM PaBHOJEHCTBYIOIIEH N H HOPMAIBIO K ITOJOIBE B TOUKe K;

B — yron Mex Iy HOpMansIMH K IIOJOIBE B ToUKe K H K paiiyCcy-BeKTOPY 3TOH TOUKH.

IIpu mnockoi momomBe COOPYXKeHHs KOHTAKTHEIE HANPSHKEHHS OIpeelIoTes 10 (opMyiaMm

Ncosd Mx
OC=——+—

+ 2 .3
2 T (13)
T=Nsm6, (U14)

A

IJIe X — PACCTOSHHE OT pacCMaTpPHBaeMOM TOYKH JI0 NEHTPa TSKECTH IOAOIIBEI,
I, — MOMEHT MHEDI[HH ILUTOINAIH IO {OIIBEL.

\ _
X N
e
\
\/\
0 \
r
90° K\
90° \

Pucynok JI.1 — Cxema K Onpefe/IeHHI0 HOPMAIBLHBIX H KACATELHBIX KOHTAKTHBIX
HanpAXKeHHH NPH JIOMaHOI NoJoLIBE COOPYKEHHA
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Ipunoxenne M

OnpenesieAHe KOHTAKTHBIX HANPSUKEHHH IS COOPYKeHHH HA 0JHOPOIHLIX IIECYAHBIX
O0CHOBAHHMAX METONOM 3KCNEPHMEHTANLHBIX 3MI0P

HOpMaJILHHB KOHTaKTHEIEC HANIPAXXEHHA METOAOM 3KCIIEPHMEHTAIBEHBIX S0P ONIPEOCIAOTCA:

B CIIydae, KoIrja paBHOJEHCTRYIOIMAs] BCEX BHEINHHEX CHI P OPOXOIMT Yepe3 LEHTP [OJOIIBEI
COOpYXeHHs, 0 GopMyIie

c,=0,'0,, (M.1)

IJie 0x — HOPMaIbHOE KOHTaKTHOE HallpsDKeHHE B TOYKe, HaXoJsImeiica Ha pacCTOSIHHH X OT
LEHTPA NOJOIIBEI COOPYKEHHUS;
G, — OTHOCHTEILHOE HOPMAJbHOE KOHTAKTHOE HANpPSKCHHE B COOTBETCTBYIOIIEH TOYKE,

o w
ompeaeisemoe mo tabmure M.1 B 3aBucEMocTH oT N, = —" (HH)KE YPOBHA BOJBI YZAENbHEIA
Y1

BEC IPYHTA CIIEAYeT IPHHAMATE C YIETOM B3BEIIHBAIONIETO NEHCTBHS BOMEI);
Om — CPEOHEE HOPMANIBHOE KOHTAKTHOC HaIpAXKCHHAC 110 IIOJOIIBE COOPYKCHHA, PABHOC
P -
m = E >

B ClIy4a€ BHELHEHTPEHHOI'O IIPHIIOKECHHSA K OCHOBAaHHIO paBHOIIefICTByIOIHeﬁ BHEIMHHX CHII H

(0

~ OTCYTCTBHA pacCTATHBAIOIIAX HANPSDKEHHH N0 KOHTAKTy IOJOIIBEI GYHIaMEHTa ¢ OCHOBAaHHEM

2e

npa —= < o opmyne
k
_ 12e x
c,=6,6,|1% 52 m, |, M.2)
IJI€ Ox, O,, X — cM. dopmyy (M.1);
ep — OKCIEHTPHCHTET NPHJIOXKEHHS Harpy3Kd, HODMalbHOH K IUIOCKOCTH IIOJOIIBEI
COOPY KEHHS;

my — K03 PHUIHEHT, onpeaenseMslii mo Tabmane M.2.

IMpumedanne — [Ipu moncranoeke B opMyry (M.2) e, 4 x ClIEQyeT YIHTHIBATE HX MOJAPHOCTE OTHOCHTENBHO
Haqana KOOPAWHAT, MPHHAMAaEeMOT0 B EHTPE TIOAONIBEI COODYXEHHA.

Tabnuma M.l — 3Haqenns G,

2x G, 0pH Ng

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 1.11 112 112
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

o LA e~ 5107
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Ipunoxenue H

Onpene.ﬂeune 0CAJIKH OCHOBAHHHA MeTOZOM MOCJI0HHOT0 CYMMHPDOBAHHHA

H.1 Ocazxa ocHOBaHHA ONpeaeNsIeTcs METOIOM MOCIOMRHOTO CYMMHEPOBAHES B COOTBETCTRHH
¢ 11.6.1. JlomonHWTENbHEIE BEPTHKATGHEIE HANPSKCHHI B cepeldHe i-T0 CJIog TpYHTa
IIPUHUMAIOTCA PAaBHBIMH IIOJIyCYMME YKa3aHHBIX HalpsOKEHWH Ha BEpXHEH z;1 H HIKHEH z;
IpaHHIaX CIIOS.

H.2 3navenue IONONHUTENEHOTO BEPTHKATBHOTO HANPSKEHHS HA TIYOHHE Z; OCHOBAHHS OT
Harpy3oK p H IPUIpy30K g oIpejesieTcs mo gpopMye

Gzp,i = O1,P 4 a2,:q ,

T7ie p — cpeaHee (akTHIECKOe BEPTHKANBHOE JaBleHHe HA TPYHT IO IIOJ0NIBE (GyHJaMeHTa;
01,; — KO3 OUIMERT, yIUTHBAIOMKY H3MEHEHHE [0 TIyOHHE JOMOIHUTENLHOTO AABIEHHAS B
TPYHTE M IpHHAMaeMbI 1o tabmane H.1 1is npsmoyronsro# OopMEI OJOIIBEL B 3aBHCHMOCTH

. 27, [ .
OT OTHOCHUTENBHOH I'TyOMHEI M = 7‘ U OTHOINEHHS cropong, IV KpYTJIOH — OT OTHOIIEHMS

02, — KO3(Q(HULUMERT, OIpeneNIeMBIi A1 IPIMOYTONEHOM MpUrpy3kH mo pucyHky H.1,a, a
UL TPEYTONBHOM — 1o pucynky H.1, 6.

JlomyckaeTcsi TpHTpy3Ky —aNIpOKCHMEPOBaTh — IPAMOYTOILHOM, TPEYTONbHOH MM
TpalenenJalbHON SMIOpPOH B 3aBECHMOCTH OT (hOpMBI 3aCHIIAEMOr0 KOTJOBaHA. B mociemaeM
Clyda€ OCa[K{ CKIAbIBAIOTCA H3 ONpPENENCHHBIX JUIA NpPSMOYTONBHOH M TPEYTOIBHOM

Harpysox.

Tabnuma H.1
OtHOCHTeNEHAs 3Hadenns ko3hbuIEenTa 01,7 JULT QYHIaMEHTOR
rirybuHa m NPSAMOYTOJIBHEIX C OTHOIMMEHHEM CTOpOH /b
MR 1.4 18 | 24 | 32 5 10
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 | 0977 | 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
44 0,073 0,091 0,122 0,150 0,185 0,218 | 0,256 | 0,280
4.8 0,062 0,077 0,105 0,130 0,161 0,192 | 0,230 | 0,258
5.2 0,052 0,066 0,091 0,112 0,141 0,170 | 0,208 | 0,239
5,6 0,046 0,058 0,079 0,099 0,124 0,152 | 0,189 | 0,223
6,0 0,040 0,051 0,070 0,087 0,110 0,136 | 0,172 | 0,208
IIpumevanne — Ilpu onpeeneH y TOTIOIHATELHEIX BEPTHKANHEIX HANPSDKEHMH Ha riryOuHe z; OT MOHOMIBEL
(yHnameHTa mO BepTMKANH, NPOXOXSIEH Hepe3s YINOBYI TOUKY NpPAMOYTONBHOTO (YHAAMEHT, 3HAYCHHS
KO3 QHUHMEHTOB 01,;, ONPe/IE/IEHHEIE 10 HacTosmel Tabmuie, yMHOXaoTes Ha 0,25,
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a — A NpAMOYTOJIBHOM IIPHIPY3KHY; 6 — I TPEYTOIBbHOM IPATPY3KA

Pucynox H.I — I'paduxu qns onpeneienus Ko3QpunaenTa a2,
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ITpunoxenne I1

Onpenenenne ocagka 0CHOBAHHS OPH CPeIHEM NaBJIEHHH MO/ MOJ0MBOH COOPY KeHH,
NpeBBIMAIONIEM PacieTHOE CONPOTHRJICHHE IPYHTA

Ocanxy ocHOBaHMA IIPH CpEAHEM JaBJICHHH O] IOJOIIBON COOPYKEHHS p, MPEBEITAIOMEM
pac4eTHOe COMPOTHBIECHHE IPYHTa OCHOBAHHUA R, pEKOMEHIYETCs OLPEAENIITE IT0 GopMyJie

5p = Kops, (L)
rae Kp, — Kko>QQHIMEHT YBENH4YEHHS OCaOKH IpH YydeTe obnacTedl UIIACTHYECKHX
IeopMalHi, onpesienseMsli [l OXHOPOAHOTO B MpEeNax CXUMaeMo Tommy rpysTa He mpu
mupuHe coopyxenus b <20 M 1 Hy/b <2 1o pucynky I1.1, B Apyrux ciaygasx — 110 pe3yabTaTam
CIIEIHAIBHEBIX UCCIEIORAHHEIH;
§ — ocajika, onpejengeMad 0o ykasaHusM 11.6.1 u npunoxenns I1.

Kp*

2,5

Pucynox I1.1 — I'padpux nns onpenenenus kodpdunuenrta K,

LINDC 7

D AAD /i
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Ilpuiaoxenne P

Omnpenenenne cTeneH:n NepBAYHON KOHCOMHAAMH IPYHTA
CreneHp mepBAYHOM KOHCONMMZANMH TpyHTa Ul B pacueTHEIM MOMEHT BPEMEHM OT Hadana
POCTa Harpy3KH ompezensercs o pucyrKy P.1, rae ¢! — kosduupenT crenenn KOHCOMARAIMR
(c?=ct,/h}); t,=t/ty; t— pacdeTHOE BpeMs; fo — BpEMs pOCTa Harpy3KH; /p — pacdeTHad
TOMMHA CJos, onpexemieMas mo 7.7, ¢, — Ko3DOHIMEHT KOHCONMJAUHMH TIPyHTa B

BEPTHKAIIEHOM HallPABJIEHHH.
B CiIyqa€ MrHOBEHHOI'O IIPHIOXKECHHA HAarpy3kd CTEOEHB llepBHtlHOfI KOHCOJTMJal i

ompezensetcs mo pucysky P.1 s ¢? =0,01 u 1, =100¢,2/ k7 .

Uy
1,0 I f\? i \9
QY & L~ g 1
08 4«; //*7?’ 74/ ,,.»/ D
’ o S %
0,6 // //// A /A °‘°h' =
9\
04 / //ﬁ r/ ///1/ cﬁ;&/ i
1
0,2 /”//'A,/ﬂ{ﬂ”////’ _-*"‘ﬂ/
= |
0 “_-—:"'-M T
0,1 02 03 06 08 1 2 3 4 6 8 10 14 1820 30 405060 80100 °

!
Pucynok P.1 — Tpaduk 3aBHCHMOCTH cTeneHu Konconunaunu Ui ot T , =— AJIA pasiHYHEIX 3HAYeHUI cf
!
0
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IIpnnoxenne C

Omnpegenenne KOHETHLIX FOPH30HTAILHLIX NEPEMENTeH Il IPABHTANMOHHBIX COOPYIKEHHi
€ rOpH30HTAJBHOH NOJ0MBOM HA HECKAIBLHLIX 0CHOBAHHAX

C.1 Cmemenne coopyXeHHs onpeensercs 1o hopMye

u=%’9%% , C.1)
i=1

dis i

rae é — CyMMapHas TOpPH30HTaIbHAA Harpy3ka Ha 1 M IIHHEI coopyxenus (pucyHok C.1);

1 — 9IHCIIO CJIOEB IPYHTA B IIpeJieNiaX CMemaeMoit Tommy His;

© — koo humenT, onpenenseMsli 10 pucyHKy C.2 B 3aBUCHMOCTH OT OTHOLICHHS [TTyOHHEI
3ajleranys NOAOINBEI /-T0 CIIOS IPYHTA /; K MONyIIHPHHEE COOpYxeHus b/2;

Eis — Momyms nedopManiy CMENIAeMOTo CII0S TPYHTA.

@ — IIPH OAHOPOJHOM OCHOBaHHH, 6— IIpH TOPH3I0OHTAIBHO-CIIONCTOM OCHOBaHHH

Pucynox C.I - CxeMbl K Onpe/Ie/IeHHI0 FOPH3OHTAILHBIX CMEUIEHH COOpYKeRui

]

1
4
3 e
2

ol :

N
12 3 4 © 2

Pucynox C.2 — Tpadux nns onpenenenns ko3dppuunenta O

C2 B CyMMapHyl0 TODH3OHTANEHYIO HArpy3Ky () CleAyeT BKTIOYATh BCE CHITB
ACHCTBYIOIIME HA COOPY)KEHHE B HAPABIICHHH CIBHTA, 33 BEETOM CHJI OTIIOPA, IPHHAMAEMBIX
PaBHBIMH JaBIICHHIO IPYHTA B COCTOSHHH IIOKOSL.

C.3 Monyns neopManuy rpyHTa B cMemaeMoM ciioe Egis,; IpHHAMaeTcs paBHEM 1,2E; — s
TTIHHECTBIX IPYHTOB H 1,5E; — JiIi IIecYaHbIX TPYHTOB, rie E; — cM. npunoxerne JI.
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Ipunoxenne T

OcHoBHBIe OyKBeHHbIE 0003HAYECHHA
Kos¢punnenTsl HagexkH0CTH, yejoBuil paGoThl H COYETAHAA HATPY3OK

Ye — K03 QHIMEHT yCIIOBHiA paboTE;

Vg — K03 hHIHEHT HAaIEXKHOCTH 110 TPYHTY;

Yn — K03 QHIHEHT HAJIEIKHOCTH II0 CTEIIEHH OTBETCTBEHHOCTH COOPYKEHH,

Yic — KO3 QHIHEHT COYETaHHS HArPY30K;

Ye — X03h(HUIUEHT ycNOBHH PabOTEHL, YIUTHIBAIOMIMIA 3aBHCHMOCTH PEAKTHBHOIO JABJICHHS
TPyHTa C HH30BOH CTOPOHEI COODYKEHHS OT TOPH30HTAIBHOIO CMELIEHHS COOPYIKEHHS IIPH
II0TEpE UM YCTOHIHBOCTH.

XapaKTepHCTHKH IPYHTOB

X» — HOpMaTHBHOE 3HaYEHHE XapaKTEPHCTHKH;

X — pacueTHOE 3HAYCHHE XapaKTePHCTHKY;

0. — IOBEpUTEIbHA BEPOATHOCTE PACUETHBIX 3HAYECHHIA;
p — IUIOTHOCTE;

pd — IIOTHOCTH CKeIeTa TPYHTa,;

ps — INIOTHOCTh YaCTHIT;

IL — mokasartenb TEKYJeCTH;

Y — YOETIBHBIA Bec;

e — K03 HITHEHT IOPHCTOCTH;

a — K03 QUIMEHT YIIOTHEHNS,

¢ — yIeIbHOE CLEILIEHHE;

( — YrOJI BHYTPEHHETO TPEHHUS;
“E — Monyns medopmarum;

G — MOZIyIb CIBHUIa;

v — koo duuenT nonepegnoit gegopmanuu (Ilyaccona);
k — xoaddunment punsTpanuy;

Cy — KO3((PHUIHEHT KOHCOMHU ALY,

¢, — K03(DHIHEHT CTeIIeHr KOHCOAIALAH,

U1 — creneHs NepBHYHOM KOHCOMIAIHH;

U> — cTeneHp BTOPHYHOM KOHCONAJALHH;

K1, i — K03 OHITHEHTE! YIPYro# B rPaBUTANMOHHON BOJOOTIAYH,

dcrp, O1,crp — MAPAMETPEI MIOJI3YIECTH;

g — K03 UITHEET BOAONOIIIOIEHHS;

Iy, Ies: — TpaiieHTHI HAIOPA COOTBETCTBEHHO KPHTHYECKHH H ISHCTBYIOIHH;

Vcr, Vest — KPHTHYECKAS ¥ EHCTBYIOMAsS CKOPOCTH (DHIBTPAIIHHE;

tn — mokasatens ruOkocTH QyHAaMeHTa;

R (Rem) — Tpenen mpOYHOCTH HAa OFHOOCHOE CHKATHE OTAENFHOCTH (MAacCHBa) CKANBHEIX
TPYHTOB;

R¢ (Rim) — mpezien IPOYHOCTH HA OXHOOCHOE PACTIKEHHE OTAENBHOCTH (MacCHBa) CKABHEIX
TPYHTOBR;

Resm — IpeZieNl IPOYHOCTH Ha CMATHE MACCHBA CKATbHOIO TPYHTA;

Up, Vs — CKOPOCTH pacHpOCTPaHEHHS NIPOJOIBHEIX M MONEPEYHEIX BOJIH B CKAIBHOM MacCHBE.

Harpy3ku, HanpsKeHAs, CONPOTHBICHHA

Fo — o6o0ImeHHast pacyeTHas CIBHTAONIAs CHIIA;
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Ro — 0b6o6mennas pacueTHas CHIIA IPENENLHOIO COPOTHRICHHS TPYHTA,;

Rpi — pacueTHOE 3HAYEHHE IPEJIeNEHOrO COMPOTHRIIEHHS TPYHTA PH IUIOCKOM CIBHTE;

R¢ — pacyeTHEIE CHITEI CONPOTHBRIIEHAS CBalf, aHKEPOB;

Ry, — pacyeTHas cHIa HpeNENbHOTO CONPOTHBIEHHS OCHOBAHMS HA YJYAcTKE CIBHIA C
BEITIOPOM;

Ep,w — pacdeTHOE 3HAYEHHE TOPH3OHTATBHEIX COCTABIIIONIMX IIACCABHOTO JABNEHHS IPYHTA C
HH30BOM CTOPOHBI COOPYIKEHHS,

E4mw — pacueTHOE 3HAUEHHE TOPH3OHTAIBHEIX COCTABIIIOMMX AKTHBHOIO NABIEHHS IPYHTA C
BEPXOBO# CTOPOHEBI COOPYKEHHS;

@ — cymmapHas QUIBTPANHOHHAS CHIIA;

g — PaBHOMEPHO paclpeleleHHas BepTUKAILHAS IPUTPY3Ka;

G — HOpMaJIbHOE HalIPSHKEHHE;

T — KacaTeJIbHOE HalpsKEeHHUE;

4 — U30EITOYHOE JaBIeHHUE B IIOPOBOM BOJIE;

Gz — BEPTHKAIFHOE HOPMAJIbHOE HalpsSHKeHHUe B IPYHTE;

Oz,¢ — TO JKe, OT COOCTBEHHOr0 Beca rpyHTa;

Ozp — TO Xe€, MONOJHUTEILHOE OT BHEIHEH HATPY3KH;

N — 9HCII0 MOJIETMPOBaHHS.

Jedopmanun ocHOBaHM H COOpYKeHHI

S — coBMecTHas e opMalis OCHOBAHHS H COOPYIKEHH;

Su — IIpeienbEOe 3HaUeHHe COBMECTHOH JehopMalyi OCHOBAHHS H COOPYIKEHHUS;

St — HeCTaOMIM3HPOBAaHHAS COBMECTHAs Ae(OpMaIlis OCHOBAHHS M COOPYKEHHS,

S, U, i — COOTBETCTBEHHO 0Ca/IKa, TOPH30HTAIBHOE IIEPEMEIIEHHE H KPEH COOPYKEHHA.

I"eome'rpnqecmie XapaKTEPHCTHKH

[ — nMHEHA COOpPYIKEHHS,;

b — mupuHa coopyKeHHS;

h — BEICOTa COOpYKEHHS;

A — nnomank MOROMIBEI COOPYKEHHS;
€ — DKCIIEHTPHCHTET;,

¥ — pangHyc,

h — TonmuHa cog rpyHTa;

he — BBICOTa KOHCOJIHARPYEMOTO CIIOS;
H. — riry6uHa cxxuMaeMoii Tomg;
Hgis — TommuHa cMeaeMoro cios;
Qj,d — YTOJI NaJeHHUS TPEINUHEL,

@,/ — YrOJI IPOCTHPAHMS TPEIIHHEL,

l; — nnMWHA TPEINHHEI,

by — mMMpUHa pacKpHITHS TPEIMHEL
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