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06 m3ganun # npavenennn OM 218.2,006-2010
«PexoMenIanuH I0 PacieTy YCTORYHBOCTH ONO/I3HEONACHIX CKIOHOB (0TKOCOB)
o OTpefe/IeHHI0 OHO/I3HEBRIX JaB/IeHNi Ha HHXeHepHbIe caopymenﬂﬂ
aBTOMOCHILHBIX NOPO»

B uenax peatusalmy B JIOPOXKHOM XOSAHCTBE OCHOBHHIX —TIOIMIKEHHIt
Denepansroro 3akoHa or 27 gekabps 2002 r. Ne 184-303 «O TeXHHNMECKOM
PerylIupoBanuE» H  OfCCHEUEHHS  JIODOKHHIX  OpraHMsaimi  MeTOLHYeCKHMU
PCKOMEHJAIESIMH 110 DPacuery YCTOHUHBOCTH ONOJI3HEONACHEIX CKIOHOB (OTKOCOB)
U ONPEACIEHHIO OTOI3HEBEIX JABJEHH] Ha HHXCHEPHLIE COOPYKEHUS aBTOMOSHIBHEIX

Jopor:

1. CrpykTypHEIM ToxpasfeNeHusM NEeHTPalbHOro anmapara Pocasromopa,
(benepanbHEIM VIIPABNCHHAM aBTOMOGHIBHBIX HOPOT, YIPABICHHSIM aBTOMOOWIBHEIX
MATHCTPaJICH, MeXPEIHOHAJIbHEIM JUPEKIHAM 110 CTPOHTEIECTBY ABTOMOGHIELHEIX HOPOT
¢denepaibHOrO  3HAYEHHSA, TEPPHTOPHANBHEIM ~OpraMaM YIpaBICHHA JOPOXKHEIM
xo3siicTBoM cyGpekros Poccuiickoii Pepepaiy peKOMEHIOBATH K NPHMEHSHMIO C
01.04.2011 OIOM 218.2.006-2010 «Pexomenparn 110 pacyery yCTOHYUBOCTH
OION3HEONACHRIX CKJIOHOB (OTKOCOB) M ONPEHeNeHHIO OIOI3HEBHIX JAaBNEHHH Ha
HHKEHEPHBIE COOPYNEHIS arTOMOGHNBHEIX fopor» (Hanee — OJIM 218.2.006-2010).

2. VrpaBIeHHIO HAyYHO-TEXHHYECKMX - HcclefoBapul, HH(MOPMAIHOHHOrO
ofGecneuenuns 1 nieroobpazosanis (B.A. IIomnos) B yCTaHOBNISHAOM HOpARKE obecneyuTs
u3gauue W Hamparnenuwe OJIM 218.2.006-2010 B monpasmencuus H OpPraHu3aiuH,
YKa3aHHEIE B 1.1 HaCTOSILErO PaclopsKEHHUS,

3. KoHTpOn:L 3a HCMOJHEHHEM HACTOALICIO PACTIOPAKEHMS BO3JICKHTS HA
3aMecTurens pykosogurens H.B. brictpoza.

‘Pyrosonurens o AM. Yabynun

‘HycreiHHRE A A. 687-88-43



IMPEANCJIOBUE

1. PABPABOTAH o00mecTBoM ¢ OrpaHHYEHHON OTBETCTBCHHOCTBIO «[ €o-
IIpoexmy» (00O «leollpoexm»). Pykopomuteny pabotr — Manuit C.H., mokrop
TeXH. HayK, npodeccop. JJOKyMeHT pa3pabOTaH KaHIMIATaMH TeXH. HayK JlepeBeH-
oM ©.H. u Besyrmoroit E.B. ¢ yueroMm 3ameuanuit u npemiokeHui KaHgumaTa
TeXH. HayK, goueHTa Emenko O.10.

2. BHECEH VnpaBieHueM CTPOMTENbCTBA U MPOESKTUPOBAHUA aBTOMOOMIIb-
HBIX gopor ®enepanproro popoxuoro areutctsa (POCABTO/IOP).

3. U3AAH na ocHOBaHUH

4. UMEET PEKOMEH/JIATEJIbHBI XAPAKTEP.

5. BBOJAUTCS BITEPBLIE.




1. OBJACTb IPUMEHEHUA

OtpaceBoii JOPOKHBIM METOAMYECKUHM TOKyMEHT «PeKOMEHIALWH IO pac-
4eTy yCTOMYHMBOCTH OINOJI3HEONACHBIX CKJIOHOB (OTKOCOB) U OIPEIESIECHHIO OMOM3-
HEBBIX [aBJCHUI Ha WH)XCHEPHBIC COOPY)XKEHHS aBTOMOOWIJIBHBIX JOpOT» (Hanee —
METOIMYECKHH JOKYMEHT) SIBIISICTCS aKTOM PEKOMEHIATENBHOTO XapaKTepa.

Hacroamuii MeToaudeckuii JOKYMEHT PacIpOCTPaHAECTCA HA PacueThl YCTOM-
YUBOCTH OIIOJ3HEBHIX M OIOJI3HCOMACHBIX CKJIIOHOB, a TAKIKE PACUCTH OMOJI3HEBBIX
JaBJIeHUI Ha WHXXEHEPHBIE COOPYKEHHS aBTOMOOWIBHEIX JOPOT ¢ YUETOM MHOTO-
APYCHOTO PACIONIOKCHUA KOHCTPY KIHi, HHXKSHEPHO-TEOJOTHISCKIX 0COOSHHOCTEH
peruona CesepHoro KaBkasa, a Takke BBICOKOH celicMuuHOCTH cuitoit 1o 10 6an-
JIOB.

B meronmueckoM MOKYMEHTE IMPHUBEICHBI YKA3aHUS TIO BEIOOPY HCXONHBIX
JIAHHBIX, METOJUKE W OIEHKE PE3YyJIBTATOB PACUYECTOB YCTOMUMBOCTH M OIIOJI3HEBBIX
JNABJICHUIA.

Meroaudeckuii JOKYMEHT MPEAHA3HAYCH IJTST TPUMEHCHHS B 00JIaCTH MPOCK-
TUPOBaHUsA, OOCIENOBAHUSA U JKCIEPTHON OLCHKH YCTOMYMBOCTH OMOJ3HEBBIX H
OTTOJI3HEONACHEIX OTKOCOB M CKJIOHOB, 4 TAK)KE OIMOJI3HEBHIX JABJICHHI HA CYIIECT-
BYIOIIME U NMIPOEKTUPYEMBIE KOHCTPYKIINN MHKEHEPHON 3alUTHl aBTOAOPOT.



2. TEPMUHBI U OIIPEJEJIEHUSA

B mHacrosimeM METOANIECKOM AOKYMCHTEC NPUMCHAIOTCA CACAYIOMUEC TCPMHU-
HbI ¢ COOTBCTCTBYIOLIHMMU OIIPCAC/ICHHAMU, 0003HAYCHUAMH H COKpaIICHUAMM:

CKnon — HaKJIOHHBIM Y4aCTOK MOBEPXHOCTH 3€MIIH, C(OPMHPOBAHHEIH B pe-
3yipTaTe JeUCTBHA  penbedooOpasyroimux  MpOLECCOB MM HHKEHEPHO-
XO3IMCTBCHHOM A€ATESIPHOCTH UEJIOBEKA.

OmKoc — BEPTUKAIBHBIA WIH KPYTO-HAKJIOHHBIH Y4aCTOK IOBEPXHOCTH 3E€M-
4, c¢hOPMHUPOBAHHBIN B pe3yJbraTe peiibedooOpa3ylonux MpomeccoB WM HHKe-
HEPHO-XO34IICTBEHHOH AEATEIPHOCTH YEJIOBEKA.

Onoasneeoil CK10K — CKJIOH, HA KOTOPOM MPOUCXOMAT WM IPOUCXOJUIH B
HEaBHEM IPOIILIOM OTIOI3HEBBIE NeopMaliu TOPO/.

Ononsneonacusiil (NOMENYUAILHO OROJZNEEON) CKAOH — CKIIOH, HA KOTO-
POM OIIOJI3HEBBIE Ae(OpPMALlIM HA MOMEHT O0CJICIOBAHUA OTCYTCTBYIOT H OTCYTCT-
BOBAJIM B MPOILIOM, HO MOTYT MPOSBUTHCS MO BO3ACHCTBUEM €CTECTBEHHBIX HITH
TE€XHOTE€HHBIX (JaKTOPOB.

OO0nopoOnblil CKIOH — CKJIOH, CIIOXKSHHBIH OJXHOPOJHOMW IPYHTOBOH TONIICH
HUTH COCTOAIIMHI M3 OMHOTO HEDKCHEPHO-TCOJOIHICCKOrO JICMCHTA.

Heoonopoonstit ck10oH — CKIJIOH, CIIOXEHHBIH HECKOJNBKUMH CJIOAMH Pa3jiHy-
HBIX [0 CBOMCTBaM I‘pyHTOB NIn COCTOHI[II/If/i N3 HCCKOJIBKHX I/IH)I(eHepHO-
TEOJIOTHYECKHX JJIEMEHTOB

Hnuorcenepno-zeonozuydeckuil y1emMem — HEKOTOPBI 00bEM IPyHTa OJTHOTO
M TOTO K€ HNPOUCXOXACHUA W BHOA IIPH YCIOBHH, YTO 3HAYCHHA XaAPAKTCPUCTHK
TPYHTA U3MEHSAIOTCS B MpEJeNiaX 3JIEMEHTa Cly4aiiHO (HEe3aKOHOMEPHO), b0 Ha-
6J110)1a10111a>1051 3aKOHOMEPHOCTDb TaKOBAa, YTO €10 MOXKHO HpCHC6pC‘II>.

Onacnbsie UHIICEHEPHO-2€07102UHECKUE RPOYECCH — TEOJIOTHUECKHE U HHXKeE-
HEPHO-T€0JIOTHYECKHE MPOLECCH, MPEACTaBISIONIHE OMACHOCTh M 00BEKTOB XO-
3AHCTBEHHOH JEATENPHOCTU U KM3HH Y€JIOBEKA (OILIBIBUHBI, OIIOJI3HHU, OCHIIH, 00-
BaJIbl, IMHEWHAs W TOBEPXHOCTHAS 3PO3Hs CKIOHOB, CCHCMUYECKHE ABJICHHA U T. JT).

Onoaszens — Macca TOPHBIX NMOPOA, CHOJNBINASA HIH CHON3AI0INAs BHU3 IO
CKJIOHY WM OTKOCY IOJ BIMAHHEM TPaBUTAlMOHHBIX CHJI, THAPOJUHAMUYECKOTO
JIaBJICHUS, a TAKXKE B Pe3yJbTaTe AOIMOJHUTEIBHBIX CHIIOBBIX BO3AeHCTBUM (cefic-
MHUYECKHE YCKOPEHUS, MPUrpy3Ka CKJIOHA WM OPOBKH OTKOCA M T. I.).

T'onoea ononzna — BEPXHAL MO CKJIOHY YacTh OINOJ3HEBOIO TPYHTOBOIO Mac-
CHBa.

A3b1K 0n0A3HA — HIWOKHSSA N0 CKIIOHY 9acTh OMOJI3HEBOTO TPYHTOBOT'O MacCH-
Ba.

Ilogepxnocms cKONbHCEHUA — TIOBEPXHOCTD, 110 KOTOPOH CMEINAETCA OO 3-
HEBOW IPYHTOBBII MacCuB.

IlIpeoononsneeana cmaous — CTagus IMOATOTOBKH OITOJI3HSA, HAKATUIMBaHHE
yCIIOBHM, MOCTaTOUHBIX [UI CBEPINEHHs OMOJ3HEBOW MOJBIKKE 0O0pa3yrommx
CKJIOH TIOPOZ,



Ononazneeasn cmaous — CTaaus akKTHBHOTO CMCIICHUA TTOPO CKJIOHA (OTKOCa)
H IIOCTCICHHOTO 3aTyXaHHUA IIOABHUIKCK.

Bpemennaa cmadunuzayua — cragus IPUOCTAHOBKH OMOJ3HEBHIX CMEIIE-
HU# B pe3ybTaTe BHOBD MPHOOPETEHHOM YCTORUMBOCTH OIOJI3HEBOrO CKJIOHA.

Kosgpgpunyuenm yemoniuugocmu (3anaca ycmoiiuugoc-
mu) — 4UCIOBaA BEJIMUMHA, OTPAXKAIOINAd CTEIECHB YCTOWYMBOCTH CKIIOHA. Ecmm
K03 (pUIHEHT GOJBITE SAMHUIEI, CKIOH (OTKOC) CUMTAEeTC YCTOWUUBBIM, Bemuu-
Ha K03((UIIEeHTa MEHBIIIE €AUHULBI COOTBETCTBYET HAPYLICHHIO YCTOHYHBOTO CO-
CTOSHUSA CKJIOHA U HACTYILICHHIO ONOJI3HEBOH cTaguu. KosdduuueHt npubmmusu-
TENFHO PABHEIN SAMHHIE 03HAYACT COCTOSHUE MPEACIBHOTO PaBHOBECHS TPYHTOBO-
T'0 MacCCHBa, Kak IIPABHIIO, IPEAMIECTBYOMETO OIIOJI3HEBOM CTaIUH.

Hopmamuenwiit ko3(hpunyuenm ycmoiiuugocmu (mpedyemuiii, oonycmu-
Mblii) — MEHAMAJIBHBIN JOITyCTUMBII KO3 DUIIEHT YCTONINBOCTH CKIIOHA (OTKOCA)
C YUCTOM BCCX BO3MOJKHBIX HOFpeHJHOCTef;I HACXOOHBIX JAHHBIX U CPCACTB MaTcMa-
THYECKON MX 00pabOTKH AJISL OLICHKU CTEHICHH YCTOMUNBOCTH CKJIOHOB.

Ononsznesoe oaenenue — pe3yNbTUPYIONMAs CHlla AABISHHA TPYHTOB (pac-
MIPpEACICHHOr0 110 FJIYGI/IHG OIIOJIBHEBOI'O HJIH OIIOJ3HCOIIaCHOI'O MaCCI/IBa) Ha
YACPKUBAIOIEC COOPYXKCHUE, ONPECAC/IACMAA KaK IIOTOHHAA HArpyska Imo mupuHe
onomsHa (kH/noe. m).

ITopoeoe 0agaenue — TUAPOCTATHUECKOE AABJICHHE TOA3EMHBIX BOJ| B IOpax
TPYHTa B YCIIOBUAX €r0 IIOJIHOIO APEHUPOBAHUA.

Memoo «obpamnsixy pacuemog¢ — cuocod YTOUHEHMA WK HOJyYCHHA Xa-
PaKTEpPUCTHK TPYHTOB Ha OCHOBE MPEATIONAracMoil BEIMUMHEI CTENCHH YCTOWYHBO-
CTH OTKOCA WJIM CKJIOHA.

IIpomueoononznegsle Meponpusmus — KOMIUIEKC MED IO TIOBBIIIEHHIO CTE-
MEHH YCTOMYMBOCTH W 3AIMUTE CKJIOHOB M PACIOJIOKEHHBIX Ha HHX OOBEKTOB OT
CYMECTBYIOIAX W/HIH TPOTHO3UPYECMBIX OIOJIZHCBBIX SBJICHHI, BKIFOYAOTIHIA
CIEYIONHE COOPYKEHHS U PaOOTHI:

- peryimpoBaHue OanaHCa 3¢MIIHBIX MacC Ha CKJIOHE,

- PperyiupoBaHUE MOBEPXHOCTHOrO M MOJA3EMHOIO CTOKAa MOCPEICTBOM YCT-
policTBa BOJOOTBOAHBIX W APCHAXKHBIX M MPOTHBOPHILTPYIONINX KOHCT-
pyKuui,

- YCTPOMCTBO IPOTHBOIPO3HOHHBIX KOHCTPYKLUH,

~ BO3BEJCHHE YACPKUBAIOMIAX COOPYXECHHH TIIyOOKOTO 3aJI0KEHUS, TO-
MOPHBIX U NOANOPHO-IIAHAPOBOYHBIX CTECH H AP.

Yoepacusaromue coopyacenua (koncmpyxkyuu) 2iaybokozo 3anoxycenus —
CBaiiHblE, CBAHO-aHKEPHBIE M AHKEPHBIC COOPYXKEHHS, NPEIHa3HAYCHHBIE IS
KOMIICHCAIIUK HEJOCTATKA YACPKUBAIOMINX W/WIM N30bITKA CABUTAIOMIMX YCUJIMA B
OTIOJI3HEBOM MACCHBE C YUETOM BCEX CYIIECTBYIOIMUAX W TPOTHO3UPYEMEIX Hebia-
TONPHUATHBIX YCIIOBAH M HX COUYCTaHHMN.

11 ()Om)pnbte cmensl — CTCHBI, NMPCOAHA3HAYCHHBIC IJIA yACPKaHWA BEPTH-
KaJIbHbIX WA HE3HAYHUTEIbHO HAKJIOHHBIX YCTYIIOB Ha CKJIOHE.



IlIpomueoononsnegvie noOnopusie cnensl — NOANOPHBIE CTCHEL, NIPEIHA3HA-
YCHHBIC I BOCHPHUATHSA OTKOCHOTO M HE3HAYUTC/IBHOTO OIOI3HCBOTO TAaBJICHHA.
ITpumeHAtoTCA KaK NPAaBUIO B COUETAHUU C APYTUMH BHOAMH yAEPKHBAIOIIUX CO-
OpYKEHHUH.

Iloonopuno-naanuposeounsvie cmenpl — NOANOPHBIE CTEHBI, IPEUMYLIECTBEH-
HO IpeTHAa3HAYE€HHbIE AJIA 3aIIHATHL IOBEPXHOCTH YCTYIIOB Ha CKJIOHE OT BLIBETPHU-
BaHWA W OCHITTAHUA W/UJIH apXUTEKTYPHOTO OOPMIIEHHS.

IIpomueorpo3uonnbvie MePORPUAMUA — MaTCPUAAIBI, KOHCTPYKLUUKN H pabo-

THI, HAIIPABJICHHLIC HA 3alIUTy TPYHTOB CKJIOHA OT IOBEPXHOCTHOI (CMBIB M pa3-
MBIB IpyHTa, 00pa30BaHUE IPOMOUH) U Iy OMHHOM dPO3HH.



3. HOPMATUBHBIE CCBIJIKHA

B Hacrosmem meTommuecKoM JAOKYMEHTC HCIIOJB30BaHbl CCBIJIKH Ha CJIC-
AYIOIIHUE TOKYMCHTEI!

L.

hd

TI'OCT P 52748-2007. Jloporu aBTOMOOHIIBHBIE OGINErO MOIb30BAHHUA.
HopMaTHBHEIE Harpy3KW, PACUCTHBIC CXEMBI, rabapuThl NPUOIKEHUS. —
Been. 2007-09-24 — M.: Ctarmaptuadopm, 2008. — 10 ¢.

CHull II-7-81*. CtponTensctBo B celficMuueckux paiionax. — M.: T'oc-
ctpoit Poccum, 2000.

. CHuII 11-02-96. UnxKeHepHble U3bICKAHUA AJIA CTPOUTCIBCTBA. OCHOB-

HEIE NOJAMKEHUA. — M.: MuHcTpoii Poccun, 1996.

. CHulI 22-02-2003. MmkeHnepHas 3amura TEPPUTOPHIA, 30aHUI H COOPY-

JKSHUI OT OMACHBIX I'€OJIOTHYCCKUX MPOLECCOB. OCHOBHBIC ITOJIOKCHHA.
— M.: Poccrpoii, 2004.

CHulT 2.05.03-84* Moctst 1 TpyOBI. — M.: MuHcTpoit Poccuu, 1996.
CHulI 2.01.07-85* Harpy3ku u Bosaeiicteua. — M.: MuHCTpoii Poccun,
1996.

. CIT 11-105-97 MmxeHepHO-Tre0NOrHueckie H3bICKaHUs sl CTPOUTEb-

ctBa. — Yacte II. IlpaBuna nmpousBoacTBa paboT B palioOHaX pa3BUTHUA
OIMaCHBIX TCOJOTHYCCKHUX U HHKCHEPHO-TCOJIOTHYCCKUX IMPOLICCCOB.

. MHCTpyKUus IO TPOSKTHPOBAHHMIO 3alIUTHI OT OMOJI3HEH HACEICHHBIX

IYHKTOB, 30aHUH 1 coopyxeHmit / MunucrepctBo JKKX PCOCP. — M.
1976.

. Meropgudeckue peKOMEHIALMHA MO TIPOCKTHPOBAHWIO W CTPOUTENLCTBY

MOAJEPKUBAIONINX COOPYKEHHI 3EMJISIHOIO HOJIOTHA AaBTOMOOMIBHBIX
JIOpOT B OIIOJI3HEBBIX palioHax Ha 6a3e OypoHaOMBHBIX CBail U aHKEPHBIX
kpemienuii / CowsllopHUHM. — M.: 1988 - 72 ¢. - VIK
624.159.2.001.24:624.21 (083.171).

10.Pexomenmammmu mo BeiOOPY MeTOMOB pacuera Kod(dduimenta ycroiun-

BOCTH CKJIOHA M OIIOJI3HEBOrO AaBieHusi / MUHHCTEPCTBO MOHTAKHBIX H
CHeUMaNbHEIX cTpouTenbHbIX pabor YCCP. — M.: LlentpanpHoe 610po
Hay4JHO-TeXHHUECKOM nHdpopmarum, 1986.

11 PexoMeHAanuy Mo KOJMYECTBEHHOM OLICHKE YCTONUHBOCTH OMOJI3HEBBIX

cxionos / [IHMMUC T'ocerpos CCCP. — M.: Ctpoiiu3znar, 1984.

12.Krahn, J. Stability modeling with Slope/W. An engineering methodolo-

gy. First Edition. Revision 1/ J. Krahn // Calgary, Alta: Geo-Slope Inter-
national Ltd., 2004.
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4. OBIINME ITIOJOXKEHUA

4.1. OCHOBHBIE YKA3ZAHHA

4.1.1. AHanu3 yCTOMYHBOCTH OIMOJISHEBOr'O CKJIOHA C MPUBJICUEHHUEM pac-
YETHBIX METO/IOB JOJDKEH BBITONHATHECSH KaK COCTaBHOM 3/ICMEHT KOMIUICKCHOW HH-
JKCHEPHO-TEOJIOTHYECKOH OICHKH M IPOrHO3a YCTOMYHMBOCTH OIIOJI3BHEBOTO CKJIOHA
B €CTECTBEHHBIX YCIOBHAX H C YYETOM HAMEUAEMOI'0 €T0 UCIIONb30BaHUS.

4.1.2. ITpu HEAOCTATOUHON WHKXEHEPHO-T'€0JIOTHIECKOH 000CHOBAHHOCTH
pacyeTHHX cXeM W 0e3 HCUepIBIBAfOMEro NMPEAOCTaBICHHI O JOCTOBEPHOCTH HC-
MOJTB30BAHHEIX B PacdeTe BEJIMUHWH PACUCTHHIX TAapaMETPOB IPOUYHOCTHHIX H Je-
(hOpMALIMOHHBIX CBOACTB IPYHTOB, BHIOJHATH PACUETH YCTOHUHBOCTH OIIOJI3HEBO-
'O CKJIOHA HE CIIC/TYCT.

4.1.3. OLeHKa YCTOMYMBOCTH CKJIOHA (OTKOCA), a TAKKE 3alUINAacMBIX

00BEKTOB Ha CKJIOHE WJIH B €TI0 CPE/e OJDKHA BKIFOUATH!

- c0Op MCXOAHBIX JAHHBIX;

- BbIOOP pacueTHLIX CTBOPOB;

~ COCTaBJICHHC PaCUCTHOMN CXCMBI;

- omnpezeseHne (YTOUHEHHE) PACUETHBIX [IapaMETPOB IPYHTOB,;

- BHIOOp METOAA pacueTa B COOTBETCTBHH C 3a()HKCHPOBAHHBIM (IPEIIONA-
raeMbIM) MEXaHW3MOM OMOJI3HA, MPUPOJHBIMA W TEXHOICHHBIMH YCJIO-
BHUSMH,

- BBIIOJHEHHE U aHANU3 PE3YJIbTATOB PACICTOB YCTOHYHBOCTH;

- OHpeIeNeHre U MOCTPOCHHE JITIOP OMOJI3HEBOTO NABICHUS,

- PEKOMEHIAIIMH ITO MEPOIPHUSITHIM HHKECHSPHOM 3aIHITHI,

4.2. TPEBOBAHUSA K COCTABY, OBBEMY
U KAYECTBY U3BICKAHUA

4.2.1. OO0BeM, COACPIKAHHE M CPOKH MHKCHCPHBIX H3BICKAHHM 3aBHCAT OT
CTaauM IIPOEKTUPOBAHUS, CIOKHOCTH IPUPOIHBIX YCIOBHH, KATETOPHH JOPOTH.

4.2.2.  HBxeHepHBIC N3BICKAHAS BHITOJMHAIOTCS ¢ cOOMoNeHNEM TpeboBa-
Huit CHull 11-02-96 «HxeHepHbIC HW3BICKAHHUA U CTPOHUTENLCTBA. OCHOBHEIC
nosoxenus»;, CIT 11-105-97 «HkeHepHO-T€0NOrHUeCKUe U3bICKAHUS IS CTPOU-
tenscTBa. Yacts II. IIpaBuna mpouseoacTea paboT B paiioHaxX pa3BUTHSA OMACHBIX
TeOJIOTHYECKUX H HHKEHEPHO-TEOTOTHIECKHUX MIPOIIECCOBY.

423.  OcHOBHBIC BHAB WHXCHEPHBIX M3BICKAHHI BKIIOYAIOT: WHKEHEP-
HO-T€OAE3HYECKUE, HH)XEHEPHO-T€OJIOTHIECKHE, HH)KEHEPHO-
THAPOMETEOPOTIOTHYECKHUE.

4.24. HNmxeHepHO-reoae3uYeCKIe U3bICKAHUA NOJLKHBL COACPKATH:

- TOmorpa¢puIECKre TUIAHET;

- TMPOAONBHBIE H OHNEPEUHbIE MPO(HIN IPOSKTHPYEMBIX U CYIIECTBYIOMUX

TPacc aBTOMOOIIIbHBIX JOPOr; HALPABJICHHE MONEPEUHHKOB JAOJDKHO COB-

11



HaaTh C HANPaBJIEHHEM HAaNOONBLIETO MAACHIA YKIOHA penbeda MECTHO-

CTH.
PexoMeHyeMble MapaMeTpsl WHKCHEPHO-TEOAE3NUECKNX PaboT NpPUBEAEHE

B Tabimie. 1.

4.2.5. HHKeHepHO-T€0NOrHIeCKHE N3bICKAHHUA AODKHBL COAEP/KATh:

- @aHAJM3 apXMUBHBIX MATEPUANIOB C LEJbIO PAaCCMOTPEHHA BApUAHTOB IPO-
KJIAAKH Tpacchl (00X0J CYMECTBYIOMAX OMOJN3HEBEIX 30H, BO3MOXKHOCTH
CTPOUTENHCTBA TOHHEJNEH, raJiepeii, 3CTakaa), a TAKKE ydyeTa OIbITa IKC-
IUlyaTallud aBTOMOOWJIBHBIX JOPOT B QHANOTHYHBIX HH)KEHEPHO-
T'€0JIOTUIECKUX YCIOBHSX,
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Ta6auna 1 — OcHOBHBIE 3HAYEHHS NapaMeTPOB [0 BUAAM U3bICKATENbCKUX PabOT

Cranust npoeKTUPOBaHUA

Bux O6ocHoBanne [MpoexTHas Pabouas
U3BICKATENBCKHX unsectunui (ON) _sokymenrauus (T1T) npoxkymentanus (P)
pabor Kareropus goporu Kareropus poporu Kareropust noporu
IA...IB M-IV v 1A...IB M-IV v IA...IB M-IV v
LI , 11 L1
1 2 3 4
Macmirab rornorpa- 1:1000 1:500 1:200 1:500 1:500
(puueckoil cheMKH
KonuuectBo ctBopos | Ha Haubonee xapakrepHbIx 1 1o ocu ononsus 3 — mo ocu|l — mo
BJIONTE HAMIpaBieHns | hopMax penbeda OTON3HS OTIOJI3HA,  BJIONB | OCH
CMELIEHHUS OIIO3HA | U 3d €ro MpeAenamMu 11PaBOro U JIEBOTO | OMOS3-
6optoB; wiu c | Hi, | —
paccTosHHEM no 6op-
MEXJYy CTBOPaMH | Ty
30-50 m OIoJ3-
Hi
Ilonepeunsie CTBOPEL 1-3 — B royioBHOIA,
(10 wupHHE OrIoN3- cpenHed W A3bI-
H#): KOJMYECTBO HA KOBOH 4acTaxX
OIIOJI3HE — — OIIOJ3HA —
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Ilpooonxncenue madnuysr 1

1

2

3

4

KonuuecTro BhIpa-
6OTOK B CTBOpE

ITo CHulII 11-02-96

He meHee ofHOTO Ha Kak-
1IoM kpymHOM (Gonee 30 M)
JJIEMEHTE OIOI3HEBOT'O
penseda (ONoa3HEBBIX CTY-
NEHAX, MOHWKEHUAX H
T. 1), BKIIOYas YCTOHYH-
BBIE YacTH — BbIIIE OPOBKU
CppiBA M HWKE s3bIKA
OMNOJI3HA

1-2 Ha KaxjaoM KpymHOM
(6onee 30 ™M) onemeHTe
OTIOJI3HEBOTO penseda
(OmON3HEBBIX  CTYMNEHSX,
MOHIKEHHUAX H T. IL),
BKJIOYAsA yCTOWYHMBBIE Yac-
TH — BbIllle OPOBKHU CPHIBA U
HUKE A3bIKA OTOJI3HS

I'my6uHa BBIpabOTOK
TSI OTIpEIeTIEHHS
MOIIIHOCTH OIIOJI3HS

ITo CHull 11-02-96

He wmecHee, ueM Ha 5 M
riry0ye MOIIHOCTH OINOJ3-
HEBBIX HAKOIUICHUH WU
OMOA3HEOMACHBIX NTOPOJ

I'myGke He MeHee, yeM Ha
% MOIIHOCTH OIOJ3HEBHIX
HakoIUIeHHH  (omoJi3Heo-
MacHbiX (BBIBETPENBIX) MO-

pon)

IIpenmyinecTBen-
HBII BUA Uccaeno-
BaHus (B nopsiake
peAnOYTEHNUs )

1) apXUBHBIC MaTepHAIIBL;
2)reoU3HueCKUe  UCCIie-
JIOBaHUS;

3) moJjieBbie UCCTIEIOBAHMUS,
4) mabopaTopHbIE€ UCTIHITA-
HHsI OT/IC/IHBIX MOHOJIUTOB

1) nonesple UCCneNOBAHMS;

2) apxHWBHBIE MaTePUANb;

3) reodusuyeckre  Hccie-
JIOBAHUS;

4) naboparopHbie HCHBITA-
HUS I'PYHTOB

1) nonessie viccae10BAHMS,
2) naGoparopHbIE HCIBITa-
HHS TPYHTOB;

3) apxuBHBIC MATEPHAJIBL;
4) reo¢usnueckue Hccie-
JIOBAHUSI
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Oxonuanue madnuyot 1

1

2 3 4

BenuuuHbl Harpy3ok
IIPY MCIIBITAHUAX Ha
cpes

ITo CHulT 11-02-96 britoBoe npaBiaenue = 0,5 Ebmnz.oe nasnenne = 0,5
Kr/cM® Kr/em™

MeTon HccneaoBa-
HHUH CBOHCTB B 3aRH-
CHUMOCTH OT TIpeod-
JIaJAroLIero TMIa
TpYHTA ([IOJyYeHHE
MEXaHHYECKHX I10-
KazareJeit)

I'MuHKMCTRIE TPYHTHI — HA Cpe3: HEKOHCOJIUAUPOBAHHBIA MPH BOAOHACHIIEHHH 00pas-
IIOB, TIO TIOATOTOBJIECHHOW M CMOYEHHOW TIOBEPXHOCTH («IIIallKa IO TUIAIIKE»); MpH
HEOOXOIUMOCTH — METO/I [APHKOBOH NPOOBI ¢ MOTYYEHHEM [1apaMeTPOB ITUTEIbHOM
TIPOYHOCTH; ¢ Y4eTOM M3MEHEHHI TeMIepaTypHO-BIaXKHOCTHOTO peXUMa; TPeXOCHEBIe
(crabunoMeTpuvecKye) NCIBITAHUS.

Ilecuanrie TPYHTBI — CTATHYCCKOC U JHHAMUYECKOE 30HANPOBAHUE.

prHHOOGJ]OMO‘{HI:Ie FPYHTBI C OBUIEBATBIM U TJIMHHUCTBIM 3allOJHUATEIICM U NBIJICBa-
ThIC ¥ I'NIMHUCTBIC TPYHTHI C prrIHOO6J'IOM0‘-IHI>IMH BKIIKOYCHHAMH — MCTOJHKA, pa3pa-

OoranHag B JaibHEBOCTOYHOM HayYHO-HCCIEN0BATENbCKOM HHCTHTYTE TIO CTPOUTENE-
ctBy (HarwHHHUC).

CkanbHBIE H HONYCKaJIbHBIC TPYHTHI — Fe€0QU3NYECKHE METOMR, MO3BOJISIONINE BhIIC-
JUTH B TOJILE 30HBI PA3JIMYHON CTENEHH TPELIMHOBATOCTH W BEIBETPEJIOCTH;
Y4acTKH aKTHBHBIX OMOJI3HEBHIX IPOHECCOB — 00paTHEBIE pacueThl YCTOHUHBOCTH.

Konuyectso onpe-
JIeTIeHH PHU3AKO-
MEXaHHIEeCKUX
CBOICTB I'PYHTOB

ITo CHuII 11-02-96 He menee 6 mgns xaxnporo | 10-20 miua kax- | He wme-
HUIrs noro UI'D Hee 6
Jitic:
KaX10-
ro UTD




OLIEHKY reOMOP(OIOTHYESCKUX YCIOBHA TEPPUTOPHH C OTOOPAKECHHEM OT-
JIMYUTENBHBIX 0COOCHHOCTEH omoyzHel, popM MuKpopenseda, Mopdo-
5JIEMEHTOB BHEOTOI3HEBON 30HHI pelibeda Ha MOPGHOIOTHIECKHX KapTax;
JAHHBIC O HAJIMYHUH U THIIE PACTHUTECILHOCTH, MOJIOKECHUH CTBOJIOB ACPEBb-
€B ((IIBAHBIH JIECH) H APYTUX MPH3HAKOB HAJIMYKA OLON3HEH;
OTpe/ielieHHe Te0JIOTHYECKOTO CTPOCHHS TEPPUTOPUH C BBIJICIICHHEM HH-
KEHEPHO-TCOJIOTHYCCKHIX IIEMEHTOB;

OLEHKY THAPOr€OJIOTHYECKUX YCIOBHH — CTPOHTENBCTBO aBTOMOOHIIBHBIX
JIOPOT BEAETCS C CO3MaHHEM KMCKYCCTBEHHBIX HACHITICH W CPE30K, CIEACT-
BHEM YETO SBJIACTCSA HAPYOIEHHE eCTECTBEHHOIO PEKHUMA CTOKA MOBEPXHO-
CTHBIX U IOJ3EMHBIX BOX; B CBA3H C 3THM HEOOXOIWUMO BBIABILTH UCTOY-
HUKW 3aMadnBaHAsA (TPUPOAHBIC M TEXHOTCHHBIC) TPYHTOB CKIIOHA H OCHO-
BaHHUA 3CMJIAHOTO IIOJIOTHA, MECTa BBIXOJA CprfIHBIX TGIICHI/Iﬁ, HAaJIUYHC
BOJOHOCHBIX [OPU30HTOB (BKJIIOUYAs «BEPXOBOAKY)), HCTOUHHMKU U PEXKU-
MBI HX IATAaHUSA, IPOTHO3HPYEMBIN YpOBeHb IPYHTOBBIX BOA (YI'B); mis
CKJIOHOB — MOZIyJIb CTOKA AJI1 PacueToOB HPO3NOHHON TUTOMIAAN; TTPU HAJH-
YAH B IOJHOKHAN OTKOCA BOJOTOKA — CKOPOCTH OOKOBOIL | Iy OMHHOM 3po-
31M ((PaKTHUECKYIO M MPOTHO3HYIO ), arPeCCUBHOCTh K O€TOHAM;
omnpenencHue (HHU3NKO-MEXaHMUCSCKUX CBOWCTB IPYHTOB (B COOTBETCTBHH C
IOCT 12248-96, TOCT 20522-96): yaensHOro Beca (kH/x’), CUEIeHHa
(xI1a), yrua BHYTPEHHETO TPpeHUA (TPai.), a Takke Ipefelia MIPOYHOCTH Ha
ONHOOCHOE CKaThe W pacTsmxeHus (MIla) (I MONyCKaNbHBIX B CKalb-
HBIX TIOPOM); TaK Kak 0oJblIasd MIPOTLKEHHOCT AOPOT MPEAIIOIaract mpo-
KKy IO TEPPHUTOPHAM C CaMbIMH pa3IHYHBIMH HH)KEHEPHO-
TCOJOTHYCCKUMHU YCIOBUAMU HCO6XO,E[I/IMO NpOU3BOAUTEL CTATUCTHUYCCKYIO
00paboTKy MaHHBIX C ONpEACACHHEM IOKa3aTeNeH, XapaKTepH3YHOIIHX
H3MEHYHBOCTE CBOMCTB TPYHTOB (CpeaHeapupMeTHIeckoe, HaHOobIIee ’
HaWMEeHblIlee 3HAYEHMs, CPeIHee KBAaAPaTUUECKOe OTKIOHeHHe, Kodddu-
LUEHT BapHallly, aCHMMETPHIO, 3KCLIECC); POrHO3ZUPOBAHUE H3MEHEHU
MPOYHOCTHHRIX TOKa3aTelnei Mo Mepe BBHIBETPHBAHHS MONYCKATBHBIX MO-
POZX; BBISBICHHE 4yBCTBUTENBHOCTH TPYHTOB K JAMHAMHYECKHM Harpys3-
KaM; OIPEACNICHHE AMANa30Ha KOJIeOaHHH BJIAXXHOCTH M IUIOTHOCTH JIA
HabyXalomuXx rpyHTOB;

BEIABJICHHE HEOIArONPHATHBIX HH)KEHEPHO-TEOJIOTMYCCKAX IPOLECCOB!
o0JIacTH PacIpOCTPaHEHHMA, Pa3MEPOB, MOIMHOCTH, AKTUBHOCTH, IPUYHUH,
(haKTOpOB W MOBOJA MX PAa3BUTHSA;, ONIPEACICHHE CEHCMUIHOCTH YIaCTKa,
OLIEHKY COCTOSHAA (3¢ (eKTHBHOCTH PabOTHI) CYyHIECTBYIOMUX COOPYXKE-
HHUH, BKJIIOYAA 3alIUTHEIC,

OLICHKY OIIOJI3HEBOIl OIIACHOCTH U OIMOJ3HEBOTO PHCKA Ha OCHOBE Ka4eCT-
BEHHOTO, MOIMYyKOJIHICCTBCHHOTO M KOJMYESCTBEHHOTO TMOIXOMOB, B 3aBH-
CHMOCTH OT CTaJUHHOCTH IIPOSKTUPOBAHIA M 00beMa UCXOAHBIX JIAHHBIX;
paiioHupoBaHre (KapTUPOBAHKE) TEPPUTOPHUH IO CTENEHH MPOSBICHES
OTIACHBIX CKJIOHOBBIX MPOLIECCOB; KIacCU(UKALMSI YIaCTKOB IO OYepen-
HOCTH IIPOBEACHAA MEPONPHATHI HHKCHEPHOM! 3aIIIUTHL;
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pa3paboTKy peKOMEHAaLuI 1O HHKEHEPHOI 3alIUTe TPACCHI.

PexoMenyeMsie mapaMeTpsl U OLICHKH HHKECHEPHO-TEOJIOTHIECKAX YCII0-
BHIi IpUHEMaTh 1Mo Tabsmme 1.

4.2.6. HNmKkeHepHO-THAPOMETEOPOIOTHUECKHE JODKHBL COJEP)KaTh aHa-
M3 KIAMAaTHYECKUX YCIOBHI TEPPUTOPHHM, BKJIOUYas TaONHIy C pacrlpeneicHACM
CPEIHUX MECAYHBIX OCAAKOB U HCIapeHud 3a roabl 5%, 50% u 95% obecmeucHHO-

CTH.

4.3. TPEGOBAHHSA K OBBEMY U COCTABY
PACYETOB YCTONYHBOCTHU CKJOHOB
U ONOJIBHEBBIX AABJIEHU

43.1. O0beM pacyeToB YCTONYHBOCTH M OIOJI3HEBBIX JaBICHHI JTOJDKEH
ONpeneNAThCA ¢ yUEeTOM CTaAuM pa3paboTKu NPOEKTa HHXXEHEPHO 3aIMUTH TEPPH-

TOPHIA:

«O0ocHOBaHNE HHBECTHLUHY. PacueTHBIe CTBOPHL CIELYyeT Paclojarath
BBIOOPOYHO HA HaubOJIEEe TUMHYHBIX 10 IPHPOTHBIM YCIOBHIM yJacTKax,
NPEUMYINECTBEHHO B MECTaX BO3MOKHOIO BO3ZHHKHOBEHHSA KPYIIHBIX
ONOJI3HEH.

«IIpoekTHas nokyMeHTanus». B mpeaenax 3amminaeMoil TEppUTOPUH pe-
KOMEHAYETCS  BBINONHATH THUIU3ALHMIO CKIOHOB [0 HHXKEHEPHO-
TE€0JIOTHUECKUAM YCIOBHAM Pa3BUTHA ONOJ3HeH. PacueTHsie cTBOpHI Cite-
AyeT MpeAyCMaTpUBaTh MHHIMYM [0 OJHOMY JIJI1 KaXJOrO THIIA CKJIOHOB
¥ HE MCHEe OAHOTO Ha KaXIOM M3 YYaCTKOB 3aIHINACMBIX (CYIIECTBYIO-
XX ¥ HPOEKTUPYEMBIX) COOPY KEHHUIA.

«Pabouas gOKyMeHTanuA». PacdeTHble CTBOpBI, KaK IPAaBHIIO, CIEAYET
HOpeAycMaTpUBaTh B MPEAENax BCEX CYMECTBYIOIUX H MPOrHO3HPYEMBIX
OIOJI3HEH, a Taloke Ha yJacTKaX 3aIlHIIaeMbIX (CyIECTBYIOMIX U IPOEK-
THPYEMBIX) COOPYKEHUIH.

4.3.2. CocTaB pacueToB yCTONUWBOCTH AODKEH BKIIOYATh aHATH3 (haKTH-
YECKOTO COCTOSHUS CKJIOHOB Ha 3aIIUINAEMOIl TEPPUTOPHH, a TAKXKE MPOTHO3HOTO
€r0 COCTOSHHA ¢ YICTOM BCEX PEAIbHO BO3MOKHBIX HEOTATOMPHATHEIX (PaKTOPOB H
M3MEHEHHUH HIKEHEPHO-TE0JOTHYeCKOH 06CTaHOBKH:

H3MEHEHHe perbedha B MPOLECCe OCBOCHHS (PEOPraHM3alliu) CKIIOHA;
HM3MEHEHUE THIPOrE€OJIOTHUECKUX YCIOBUH (MOBEPXHOCTHOTO M IOA3EM-
HOTO CTOKA),

HM3MEHEHHE MPOYHOCTHRIX M Ae(OPMANMOHHBIX XaPaKTEPUCTHK TOPHBIX
10pox,;

HM3MCHCHHE ¥ TIOSBJICHUE HOTOJTHUTENBHEIX BHEITHIX HATPY30K U BO3IeH-
CTBUI;

AKTUBU3ALMIO U PA3BUTUE ONIACHBIX MHDKEHEPHO-TEOJIOTUUECKUX IIPOIEC-
COB (3pO3UH | OMOJ3HEN ),

Pa3BUTHE 30H BHIBETPUBAHUA TOPHBIX IIOPOL;
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- AKTUBH3ALMIO CEMCMUYECKUX BO3ACHCTBHN U Ap.

4.3.3. [IporHO3 YCTOMUMBOCTH CKJIOHOB B YCJIOBHSX H3MCHCHMS HHXKE-
HEPHO-TEOJOTMIECKOI 00CTAHOBKH JOJDKEH YUHTHIBATH BIHAHME HAMEUAaEMOU Npo-
€KTOM MHXKEHEPHO-XO3AWCTBEHHON ASITEIBHOCTH B MEPUOJ IKCILTyaTalldH CKIIOHA,
a TaKkkKe Pe3yNbTaThl MPOJOJDKAIOINETOCA BO3MEHCTBUS TPUPOTHBIX HK30TEHHBIX
T€OJMHAMWYIECKIX IIPOLECCOB (IPO3HOHHBIX, aOpa3HOHHBIX, OIOJ3HEBBIX, BBHIBET-
PHBaHUS U AP.) HA PACCMATPUBAEMBIi CKIIOH.

4.3.4. [Iporuo3 ycTOMYHMBOCTH CKIIOHOB JOJDKEH BBITIOJIHATHCH HAa BECh
CPOK 3KCILTyaTallul COOPY)KEHHM, UMCIOUIMXCS M NPOSKTHPYSMbIX Ha CKJIOHE, a
TakKe Ha IEPHOJ BPEMEHHOTO HM3MEHEHHS HH)KEHEPHO-TE€OJIOTHIECKHX YCIIOBHIA,
BHEITHUX BO3JACHCTBHI U HATPY30K B TCUCHHE CTPOUTEIBHBIX M 3EMIITHBIX PaboT 1o
OCYIIECTBJICHHUIO IIPOCKTA XO3MHCTBEHHOTO OCBOCHHSA CKJIOHA.

4.3.5. O06BeM pacueTOB OIOI3HEBHIX AABJICHHMN IODKEH O0ECIeYMBaTh
aHAJTN3 TaBJICHUM Ha MMPOSKTHPYEMBIE YCPKUBAIONIHE COOPYKEHHUS C YUETOM BCEX
BapHAHTOB MX KOHCTPYKLMH, a TAK)KE BCEX COUCTAHUI HamOoJee HeOIarOnpHATHBIX
ycnoBuit ux paboTsl.

4.4. KIACCUPHUKAIIHNA METOJOB PACUYETA YCTOMYHUBOCTH
(OIOJI3HEBBIX JABJEHHI)

4.4.1. B HacrofgmeM METOAMYECKOM NOKYMEHTE MPHUBEACHBI KiacCH(H-
Kallysl ¥ onucaHue HauOboJiee paclpOCTPaHEHHBIX B T€OTEXHHUYECKOH 00iacTH Me-
TOJOB pacieTa yCTOHYMBOCTH CKIOHOB (OTKOCOB) H OTIOJI3HEBBIX JABJICHUH.

4.4.2. Bmecte ¢ TeM, JOKYMEHT HE HCKIIIOYAET UCTOIb30BAaHUE HHBIX Me-
TOIMK pacueTa IpH COOTBETCTBYIOIEM U JOCTaTOYHOM TEOPETHUYSCKOM M IPaKTH-
yecKkoM 006ocHOBaHUM. C LEIBIO MCNONIb30BAHUS METOAUK, HE MPUBEACHHBIX B Ha-
CTOSAIEM METOAWIECKOM IOKYMEHTE, cliefyeT OOpaTHThCA K COOTBETCTBYIOINMM
IeOTEXHUYECKAM HAyYHBIM HCTOYHHUKAM.

4.4.3. Haubonee pacnpocTpaHeHHble B MHXEHEPHOH TMPaKTHKE METOIBI
pacdera yCTOMYMBOCTH W OTNOJ3HEBHIX ABJICHUH AEIATCA Ha TPH OCHOBHBIX TPYII-
IIBL;

- METOHHI MPEAETHHOTO (IIACTHYECKOTO) PaBHOBECHA (CM. TI. 5.2);

- METOMHI KOHEYHHIX 3JIEMEHTOB (CM. 1. 5.3);

- KOMOHHHpOBaHHbBIE METOIH (CM. 1. 5.4).
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5. PACYET YCTOHYMUBOCTU CKJIOHOB

5.1. OCHOBHBIE NPEJIOCBLIKH

5.1.1. CTerneHb yCTOMYUBOCTH CKJIOHA (OTKOCA) OLIEHHBAETCA BEIUYHHON
K03 (pummenTa yCTOHYHBOCTH (3amaca yCTOHIMBOCTH, 6E30I1aCHOCTH).

CKIJIOH, OTKOC HJIH €r0 MOP(OJOrHISCKHAM SJIEMEHT CUHTAETCA YCTOHUHBEIM,
ecnu ero kKo3¢pGUIHEeHT ycTOWIHBOCTH Bhime eauHunsL (K > 1). Benmnunna ko3¢-
(umenTa ycToiuYNBOCTH CKIIOHA (0TKOCA) MPUOIU3UTENBHO paBHasA exuHuLe (K ~
1) cOOTBETCTBYET COCTOSHUIO MPEIEIBHOIO PABHOBECHs, HAOMIOJAIOIEMYC B MO-
MEHThI Ha4aJIa U 3aBEPLICHUSA OMOJI3HEBOrO CMELIECHUA.

5.1.2. C y4yeToM TEOpPETHUYECKHX AOIYCKOB INPUMEHAEMBIX METONOB pac-
YeTa W MPAKTHYSCKUX TMOTPEITHOCTEH MOMyYeHH HCXOMHBIX JaHHBIX MOCPSIACTBOM
HMHXCHEPHO-TEOIE3HIESCKIX, HHKEHEPHO-TCONOTHIECKAX U TeO(PU3MISCKUX H3bI-
CKaHWH, PacUeTHBIE BETHIHHBI KO3 HUIHEHTOB YCTONIMBOCTH U 33aBa€MBIX KO-
3¢ UIHEHTOB 3amaca yCTOMYHBOCTH OTKOCOB M CKJIOHOB JOJDKHBI OTBEUATh YCJIO-
BHIO:

Ky 2K ) @

rae Ky — pacueTHHIM KO3((HUHCHT YCTOWIMBOCTH (3amaca yCTOWUHBO-
CTH);

[Ky»]  — HOpMaTuBHBIH (MHHHMaNbHO TpeOyeMslil) ko3 QHUIUEHT yCTOMH-

YUBOCTH (3a11aca yCTOWIHUBOCTH).

5.1.3. OLeHKa yCTOWUMBOCTH OTKOCOB M CKIIOHOB 3aKJIIOYAETCA, KakK Tpa-
BHJIO, B PEUICHUH TUTOCKOM 3a/aui. paCCMAaTPUBAIOTCA YCJIOBUA PaBHOBCCHI MaCCH-
Ba TOPHBIX MOPOX MIAPHHOI 1 & (C BEPTHKAILHBIMH, OOKOBEIMH TPAHSMH ), YCJIOBHO
«BBIPE3AaHHOT'0» M3 MAaCCHBa CKJIOHA IO HAMpPaBJICHHIO OXKHAEMOTO OMOJ3HEBOTO
CMEIIEHUA (CUJIBL, ACHCTBYIOMME MO OOKOBBIM IPaHsAM, HPH 3TOM HE YUHTHIBAIOT-
cs).

5.14. PacueTsl ycTOHUHMBOCTH B TPEXMEPHOW IOCTAHOBKE CJIEAYET OCY-
HIECTBJIATH, KaK IPABUIIO, B CIOKHBIX MHKCHEPHO-TEOJIOTMYECKUX YCIOBUAX IPHU
BBICOKOH CTENEHU MX W3YYEHHOCTH, JOCTOBEPHOM OMNpPEETICHHH IMOJIOXKEHUA IMO-
BEPXHOCTH CKOJILKEHUS I HHXCHEPHBIX 3aIMUTH HanboJiee OTBETCTBEHHBIX 00b-
€KTOB.

5.2. METOJ NPEJAEJBHOTO PABHOBECH S

5.2.1. MeTtopl OIIEHKH YCTOWYHUBOCTH OTKOCOB M CKJIOHOB, OCHOBaHHBIC
Ha TEOPHUH IPEICIIBHOIO PABHOBECHA, PACCMATPUBAIOT TOJBKO HAMPDKEHHOE CO-
CTOAHUE TPYHTOBOTO MacCHBa B NPEAEIBHOM paBHOBecHH. JlehopMalyiu rpyHTOB
CKJIOHA TIPH 3TOM HE YUUTHIBAIOTCA.

5.2.2. Konn4ecTBEHHBIM ITOKA3aTENEM CTENECHH YCTOIYHBOCTH OTKOCOB U
CKJIOHOB B METOJaX IPEAEIbHOIO PAaBHOBECHSA ABIACTCA KOID(PUIIHEHT YCTOHINBO-
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cti (koo duuneHt 3amaca YCTOWYHBOCTH), PaBHBIM COOTHOINCHHIO CYMM BCEX
YASPKHUBAOMUX U CABUTAIOMUX CUI (MOMEHTOB):

2R (m)
Kim) =57 @
2Ty(m)
ra¢  IRg,) — CyMMa yNepKHBAOIMX CAIT (MOMEHTOB) B CMEIIAMOIIEMCS Mac-
CHBE TPYHTOB;
X1y — CyMMa CABHIAIOMHUX CHJI (MOMEHTOB);
Ky — K03 (PULMEHT YCTOIHINBOCTH CKIIOHA.
5.23. OneHKy yCTOHYMBOCTH OTKOCOB H CKJIOHOB METOAAMH HPENSTbHO-

ro PaBHOBECHS PEKOMEH/y€ETCS BBIIIONMHATD B CICAYIOMEH MOCICAOBATEIbHOCTH:

1) BeIGOp pacdueTHOro CTBOpPa(OB);

2) cOCTaBJICHHE PACUCTHOM CXEMBI,

3) reHepanm3alMs PACUETHOM CXEMBI;

4) onpeseneHrue BHEUIHUX AOMOJHATENBHBIX HATPY30K;

5) BbIOOp MOBEPXHOCTH CKOJIBKEHHU;

6) cocTaBiieHHE OTCEKOBON MOENH OIMOJI3HS;

7) Beluncnenune ko3dduupeHTa YCTOWIMBOCTH 1O (HOPMYIIaM TPEaEIBHOTO

PaBHOBECHS,
5.24. Br160op pacueTHOr0 ¢TBOPa(OB) OCYMIECTBISIETCS B COOTBETCTBHH C

PEKOMEHAAIMAMH 11. 7.2.

5.2.,5.  TpeboaHUA K COCTABICHHIO PACUSTHOM CXEMBI M3JI0KEHHI B IT. 7.3.

5.2.6.  Jln4 BHIIONHEHWS TeHEPAlM3alUK PAacICTHON CXEMBI HEOOXOMHMMO
YTIPOCTHTH F€OMETPHUIO CKIIOHA:

- 00BEAVHWTH B OQHY IPYIIY IPYHTHL C OAMHAKOBHIME KM JOCTATOYHO
Omu3KuMY (¢ MHXKEHEPHBIM 101y CKOM ) (PHU3HKO-MEXaHHUESCKIMU XapaKTe-
PHUCTHKaMHU;

- YJAJIWUTh HE CYIIECTBEHHEIC (POpMBI penbeda;

- YHQNATh HE CYIIECCTBEHHBIC ICOIOTHIECKUE IEMEHTHI — IIPEHEOPEKUMO
TOHKUE MPOCTON | JIMH3BI TPYHTA;

- KPHBOIHMHEIHBIE YYACTKH I'PAHMI] JJUTOJOTHUSCKHUX PAa3HOCTEH, TIOBEPXHO-
CTH 3¢MJIH M KPHBBIX AETNPECCHH HAa yYacTKaX, JOCTAaTOYHO ONU3KUX K
TIPSIMBIM, 3aMEHUTH TIPSIMBIMU OTPE3KaAMH.

5.2.7. JInd BBIIONHEHHUA PAcUyeTOB YCTOWYMBOCTH HEOOXOAWMO BHIMOJ-
HHTH cOOp BHEIHMX AOMONHHTEIBHBIX HATPY30K Ha CKJIOH (OT 3JaHHi, COOpyKe-
Huit u 1p. 006eKTOB). /11 3TOro HeOGXOAUMO OTIPEAEITUTS:
- BEIMYHUHBI U HampaBJieHUE (BEKTOpa) BHEIIHUX IOMOJHHUTEIBHEIX HArpy-
30K,
- AJA COCPEAOTOUEHHBIX HArPy30K — TOUKHU IPYIOKEHHS;
- N4 pacOpeleeHHBIX Harpy30K — TPAHHMITEI M XapaKTep paclpeacieHus;
TIPOU3BOJIBHO PAcIpeeeHHas Harpyska Jo/bKHa OBITh 3aMEHEHa cepueit
JWHEIHO PacIpeeeHHBX Harpy30K.
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5.2.8.  JIuHUSA MOBEPXHOCTH CKOJBKCHUS (WA CEMEICTBO TaKWUX JIMHHIA)
MOXET OBITh MPUHATA IO PE3yJIbTaTaM HHKCHEPHO-T'€OJIOTHYECKUX H3bICKaHui. B
cllydae eCjid Takas MOBEPXHOCTh He 3aMKCHPOBaHA, €€ MOUCK OCYIIECTBIIETC B
COOTBETCTBUH C yKa3aHUAMH maparpada 7.9.

[Tpu BBIOOpPEe MOBEPXHOCTH CKOJNBXEHHS HEOOXONHMO YUYHTHIBATH CIIELYIO-
miee:

~ JMHHA CKOJIB)XCHHS JIOJDKHA OrPaHWYMBATh eauHOE (6€3 CIUTONIHBIX pas-

PBIBOB) IPYHTOBOE TEJIO;
~ JIMHUS CKOJBXCHHA HE JO/DKHA MMETh BCPTHUKAJNBHBIX HWJH OOpaTHO-
HAKJIOHHBIX YYaCTKOB.

5.2.9. C menmplo COCTaBJICHHUA PACUYETHON MOAETH OMOJI3HS, OMOJI3HEBOMU
(IIOTEHIIHAJILHO OIOJI3HEBOH ) MAaCCHB IPYHTa JCJUTCI BEPTHKATBHBIMH CCUCHHAMM
Ha PAX OTCEKOB. BepTHKaIbHBIE CEUSHH TPOBOMATCS B CICAYIOIHAX MECTaX !

- TIEPECEUCHUS] MMOBEPXHOCTH CKOJIBKEHHs M I'DAaHUL] JUTOJOTHYECKUX pas-

HOCTEH,

- TNEPECCUCHUS MOBEPXHOCTH CKONBKEHHUA M MbE30METPHUCCKUX JINHUIA,

- TpaHUIl MPHIIOKESHHUA KaXXI0# W3 BHENTHAX PAaCMpeaeIeHHBIX Harpy30K;

- TOYCK MEperu0OB TPaHHL JIUTOJIOTMYECKHX PAa3HOCTEH, MbE30METpHUE-

CKUX JIMHHIA, TOBEPXHOCTH CKOJBXEHHUS W TOBEPXHOCTH 3CMJIH.

[Tpu cocTaBIeHUN OTCEKOBO# MOAETH HEOOXOAUMO YUUTHIBATH CIEAYIOLICE:

- IIOBEPXHOCTh 3€MJIH B IIpeAENiaX OTCEKOBOH MOAEIH HE JOJDKHA HMETDH
00paTHO-HAKJIOHHBIX («HABUCAIOIIUX) ) YUaCTKOB,

- MAaccHB I'PYHTOB B IpefesiaX OTCEKOBOM MOJAENIN HE NOJDKEH HMETh BHYT-
PEHHHUX ITyCTOT U Pa3pblBOB CINIOIIHOCTH;

Jlanee OLECHUBACTCA CPEOHsA IMHUPHUHA OTCEKOB. OTCEKH, IIMPHHA KOTOPBIX
3HAUUTEIBHO OTIHYACTCS OT CPEAHEH BEIMUMHBI, pa30MBArOTCS JTOMOIHUTEILHBIMU
BEPTUKAIbHBIMHE CeueHusMH. [IIMpHHAa KaXXKOOoro M3 OTCEKOB, KaK IIPaBHJIO, HE
JOJDKHA MPEBHIINATE IIOJIOBHUHBL €10 CPESIHEH BEICOTHL.

5.2.10. B ciydae NOBEPXHOCTH CKOJBKEHHs KPYTJIOMMINHAPHIESCKON UK
KPUBOJMHEHHONW (DOPMBI, JIMHUS MTOBEPXHOCTH CKOJIBKEHHS B ITOJOIIBE OTCEKa 3a-
MEHAETCA OTPE3KOM MPAMO# JIMHUK. [103TOMY IIUpHHA OTCEKOB TOJKHA BHIOHPATH-
¢ Tak, 4ToOb OOpa3oBaHHas MOAOLIBAMH OTCEKOB JIOMaHas JMHHUSA JOCTATOYHO
0JM3K0 COOTBETCTBOBAJIA HCXOAHOM JIMHY CKOJIBKEHUS.

5.2.11. 14 pacyeToB ¢ YYETOM BCEX YCJIOBHH CTaTUUECKOIO PaBHOBECHA
(BKJTIOUAs paBHOBECHE MOMEHTOB) HEOOXOAMMO BBIOPATh TOUKY BPAIICHUS OTCEKO-
Bol Mozenu omoi3HA. Touka BeIOMpaeTCa Ha PaBHOM YJAaJeHHU OT BCEX TOYEK ITO-
BEPXHOCTH CKOJIBXECHMA. ECiIu MOBEPXHOCTh CKOJIBKCHMA HEJb3: allllPOKCHMHpO-
BaTh YYaCTKOM IYTH, BO BHHMAaHHE CJIEAyeT IPUHATh TOYKM Hadajxa W KOHLA IO-
BEPXHOCTH CKOJIB)KEHHSA, a TAKXKE MAaKCHMAJbHO YAAJICHHYIO OT COCIUHSAIOMIETO UX
OTpe3Ka.

5.2.12. Onpenencane K03pPULHEHTa YCTOHIUBOCTH PEKOMEHIYETCA BBI-
HOJIHATE € HCHOOJIb30BaHMEM (OpPMYJ METOAa OOIIETO MPEASIbHOTO PaBHOBECHI,
HIOCKOJIbKY OH YYHTBIBAET BCE YCIOBHSA CTATHUECKOTO PABHOBECHS (COOTHOIICHHE
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YIEPAKUBAIOIIMX U CIBHMTAIOIUX KAK CHJI, TaK 1 MOMEHTOB). OCHOBHBIE JTOMYIIEHHUS
METOA:
- IPOYHOCTH IPYHTA Ha CABUT MOTYMHSETCS KpuTepmio Kynona—Mopa;
- JOKaJbHblE KOA()DUIMCHTE YCTONIHBOCTH BCEX OTCEKOB PABHEL,
- OHOJ3HEBOE CMEUICHNE IIPOUCXOAUT IO CXEME CIBHIa ¢ OIMPOKHIBIBAHAEM
OTHOCHTEJIHHO SHHOTO LEHTPA BPaIECHHS;

- CHJIa HOPMAaJIbHOM PEaKINH IO MOJOIIBE OTCEKA MPHUIIOKEHA K €€ CEepeIu-
HE;

- PpEe3yJNBTHPYIOINAA CHJIBI TSDKECTH OTCEKAa, FOPU3OHTANBHAS M BEPTHKAJb-
Had COCTAaBJLIIOLINE PE3YIBTHPYIOIIEH CHIBI CeHCMHUUECKOW Harpys3ku
[IPUJIOKEHBL K IEHTPY THKECTH OTCEKa,

- COOTHOIIEHHE HOPMAJILHOH 1 KacaTeJbHOH MEXKOTCEKOBBIX CHJI ITOTYMHS-
ercs GyHKImH f{x), TAe X —OTHOCHTEIBHAS KOOPAWHATA IPaHH OTCeKa (CM.
m 5.221).

5.2.13. OcHoenbre QopMymsl ans pacueTa KOIQQUIMEHTa YCTOWIHBOCTH
ONON3HA METOAOM OOIIEro IPEAENBHOTO PABHOBECHSA NPHBENCHBI HiDKe. [losc-
HAIOWIAs CXeMa IIPHUBECHA Ha PUCYHKe 1.

KoaddurmenT ycrofunBocTH U3 YCIOBHA PABHOBECHS CIUT:

n
Z[Cz' L+ (Nl- —u; l,»)tggoi]cosal_
Kf= n El n n ; (3)
DN sing; + uy > W+ Y D;sin B,

i=1 i=1 i=1

k03 pHImeHT yCTONIHBOCTH U3 YCIOBHS PABHOBECHS MOMEHTOB CHLI

n
Z[Ci L+ (Ni —U; li)tg¢i]Ri
K. = i=1

m= p n n n n ? (4)
DN fit D Wi+, D Wixi+ gy D Wie+ Y Did;
i=1 i=1 i=1 i=1 i=1
CHJIa HOPMAJIbHOM PEAKIMA B OCHOBAHHH OTCEKOB:
W+, W, —(X,-R - XiL)+ %L sing; + D; cos f3;
N, = - : 5)
K y(m)

CHJIa HOPMAJILHOM PEeaKU{H B OCHOBAHHH OTCEKOB (6€3 yueTa MEKOTCEKOBBIX
CHI);

N} =W, cosa; + g1, W; cosa; — gy, Wy sing; + D, cos(a; + 3,); (6)
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x 7

Pucynok 1 = PacuerHas cxema metona o01ero nmpeaeinbHOro

rac

paBHOBECHUSA

KacarcJibHaA MECKOTCCKOBAsA CUJia I10 I'paHAM OTCCKOB!:

X=E-2 f(x);

HOpMaJibHasA MCKOTCCKOBaA CHJIA IO I'PaHAM OTCCKOB.

RTVR T ONEZIES O TR ST

ER=E'+N/|sihna,- tgpicosa; | Utgp —¢
K 1im) K1(m)

[;cosa; +

+ 4, W+ D;sin f;

— HOMEp paccMaTpUBacMOro OTCEKa,
— o011ee KOJIMYECTBO OTCEKOB;

— yrOJI HAKJIOHa OCHOBAaHMs OTCEKa K TOPU30HTY, 2pao;

— JUIMHA OCHOBAHUA OTCEKA, M;

— YAEIBHOE CLEIJIEHHE B TPYHTE B OCHOBAaHUU OTCeKa, klla;

— YroJl BHYTPEHHETO TPEHUA IPyHTa B OCHOBAHHHU OTCEKa, 2pao;
— BEC IPYHTA B OTCEKE, K/;

— HOpMaJjbHas peaKlys B OCHOBAHUM OTCEKa, KH;

— HOPMaJIbHAsA COCTABJIAIOLIAS MEKOTCEKOBBIX CHIL, KH
KacaTeJbHas COCTABJIIOIAs MEKOTCEKOBBIX CHIT, K ;
pe3yabTUPYIOLIAs CUIa BHEIMHEN HATPY3Ku, kH;

BEJIMYKMHA IIOPOBOTO NaBJCHUS, k//a;

KO3(p(PULHEHT CEHCMUYHOCTH;

IJIEYO CUJIBI HOPMAJIBHOM PEaKIMK B OCHOBAHUU OTCEKA N, ]
IIJIEYO CUJIBL CONPOTUBJICHUS ITPYHTA CABUTY, M;

(8)
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S =[N —ul)tgp+cl]/K 1(,)
— IJIEUO CHJIBI TSHKECTH OTCeKa W, m;
— ILJIEYO TOPHU3OHTANLHON COCTABJIIOMEN CEHCMUYECKOM HArpy3Ku, v,
— IUICUO Pe3yJIbTHPYIOINEHi BHEITHEH HArpy3ku D, m;
— YTOJI HaKJIOHA PE3YJILTUPYIOLIEH BHEIIHEH HArpy3ku D, epao;
— KO3} PUITHCHT MEXKOTCEKOBOH PyHKIMH (B TOJIIX OT CAMHHMIIBL ),

f(x) — bYHKIHA MEXOTCEKOBBIX CHIL

INPUMEYAHW:

1. HHpmekc L o3HaYaeT ceueHHWEe C MEHBIICH KOOPAMHATOM X, HHAEKC R CO-
OTBETCTBEHHO OTHOCHUTCS K CEUEHHIO ¢ OOJbIneld KOOpAUHATOM X;

2. UHACKCH h B v 03HAYAIOT TOPU30HTAIBHYIO M BEPTHKAIBHYIO COCTaB-
JISTIOIHAE COOTBETCTBEHHO;

3. Vka3zaHusA 1O NPUMEHEHUIO kKo3d¢uimenra A U QyHKIHH MEXKOTCEKO-
BBIX CHJI f{x) cM. . 5.2.21-5.2.22.

4. VYka3zaHHA 110 pacyeTy BEIUYUHBI MOPOBOrO JIaBJIEHUS ¢ CM. T0. 5.2.24.

5. VkazaHusA MO MPUMEHEHHIO KOY(P(HUIIMEHTAa CEHCMUYHOCTH 4 CM. II.
5.2.27.

5.2.14. B mnpusencHHbX (QOpMyJax M pacuCTHON CXEMe IMPHUHATHI Clie-
OyIOLIHe MpaBuiia 3HAKOB:

HOJOXKUTENPHOE HAIPaBJICHHE OCH a0CIHMCC MPUHATO TOPU3OHTAIBHO B
CTOPOHY HH30BOTO CKJIOHA,

MOJIOXKUTEHHOE HAITPABIICHUE OCH OPJIHHAT MPUHSATO BBEPX;

YTOJ1 HAaKJIOHa OCHOBAHHWS OTCEKA CUMTACTCA MOJIOKHUTEIbHBIM, €CIIU IO-
BEPXHOCTb CKOJIbKCHHA HA 3TOM YyYaCTKE HAKJIOHEHA B CTOPOHY HH30BOTO
CKJIOHA,

YTOJI HAaKJIOHA BEKTOpPA BHEIIHMX HATPY30K CUHUTAETCS IOJIOKHATEIIBHBIM,
€CJIM OTCUUTHIBACTCA OT OTPULATEIBHOIO HANPABJICHHUA OCH OpAMHAT B
CTOPOHY HH30BOTO CKJIOHA;

MOMEHT CHJI CUATAETCS MOJIOKUATETEHBIM, €CITH CTPEMHUTCS CMECTHTh pac-
YETHYIO MOJEIb OTHOCHTEJIbHO TOUKH BpPALIEHHUA B CTOPOHY HHM30BOTO
CKJIOHA.

5.2.15. Beruncnenne ko3(pdunmenTa ycTOMUMBOCTH MO METOAY OOLIEro
IPEICTbHOTO PAaBHOBECHA PEKOMEHAYETCSA BBIIOJIHATH B CICAYIOLICH IOCIEHOBA-
TEJBHOCTH (PUCYHKH 2-3):

1) BBIUHCICHHE reOMETPUUCCKIX apamMeTpoB OTCEKOB
(m. 5.2.16);

2) onpeneneHue MOCTOSTHHBIX Y CHLTHIA B OTCEeKaxX
(m. 5.2.17);

3) mpeaBapHTENBHELA pacueT K0>)UIHEHTOB yCTOHIHBOCTH Kyfyy OE3 yHE-
Ta MEKOTCEKOBBIX cHJI (1. 5.2.18);
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4) pacuer k03 PUIMEHTOB yCTOHIHBOCTH Ky, € yHETOM HOPMAJBHBIX Me-
JKOTCEKOBBIX CHJI L. KacaTenbHbIE MEXKOTCEKOBbIE CHJIBI X HE YYUTHIBA-
ores (11.5.2.19);

5) pacuer k0>pHUUMEHTOB YyCTOHIMBOCTH K, € yIETOM HOPMANBHEIX E 1
KaCaTCIbHBIX X MEKOTCEKOBBIX cu (1. 5.2.20).

5.2.16. BrpluuCleHHe T€OMETPUYECKUX IIAPAMETPOB OTCEKOB PaCuYETHON
MOJEIH OTIOI3HA JOJDKHO BKITFOYATE!

- JJIMHbI IIOJOIUBbL ¥ INMPUHBI (B TOPH3OHTAIEHOM IIPOJIOKEHNH) OTCEKOB;

~  BBICOTHI OTCEKOB € Ka)XKI0H CTOPOHHI H MIX CPEIHEE 3HAYCHHE,

- yTJIBI HAKIIOHA MOONIBHl OTCEKOB K TOPU30HTY

- KOOPAHMHATH HEHTPOB THKECTH OTCEKOB;

- CpEAHHE BBICOTHI Ib€30METPHUYECKHUX YPOBHEH B OTCEKAX;

- BEIMYAHBI TUIEY BCEX YCHIHH (KPOME MEXOTCEKOBBIX) OTHOCHTEIBHO

IIEHTPa BPAIlEeHHs OTCEKOBOI Moaenu (pucyHOK 1).

5.2.17. HanpskeHusA 10 TPAaHAM OTCEKOB 3aMEHSIOTCA COOTBETCTBYIONIHMHE
PE3yIbTUPYIOIUMHY CHJIAMH. B KaXKIOM OTCEKE PacUeTHOM MOJENH ONOJI3HA JOJK-
HBI OBITh BBIUHUCIICHB! IOCTOSTHHBIE YCHITHS:

—>| Cnegylolwee aHauyeHue A |<—

Havano
MoproToeka U3NKO-
MEXaHWHEeCKKX K —/ PeweHnune He HaWgeHo /
M FEOMEeTPUYECKUX OaHHbIX
v PacyeT koacpdpuumneHTa
PacueT ycunuii B oTcekax YCTONYMBOCTH Kf(m)
No yNpoLLeHHbLIM dopmynam ¥
Pacuet koacppuumeHTa . Her
yCTOMMBOCTH Ky < Pewenve HaiiaeHo >_
¥ y e
PacueT koadcpumeHTa Pacuet koacdpuumneHTa
ycTonumnsocTm Kym) 663 YCTONUMBOCTH Kyim)
y4yeTa MeXOTCEKOBbIX CUn npu Agp
PacueT koadpuumeHTa KoadhdpuuueHT
yCTORUMBOCTU Ky — yctoitumeoctu K
npu g
KoHeu

Pucynok 2 —  Biiok-cxema BelYMCIEHHs KO3(DDHIMENTa yCTOHIMBOCTH
€ YYETOM BCEX YCJIOBUI CTATHYECKOTO PABHOBECHA
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— PacueT ycunuia B oTcekax

v

BbluMcneHHble yeunus fla
OTNVYAIDTCS OT NPeabIAYLLMX
3HaYEeHUN
y Her

Buiuncnenne koadduuymenTa
YCTONYUBOCTU

Y

na KoaddumumeHt
oTnuyaeTcs OT npeablaywiero
3HaYeHunsA

y Her
/ KoadhpUuneHT yCcTONYNBOCTU /

Pucynok 3=  Biok-cxema BerHCIeHHS ko3 duImeHTa yCcTOHYHBOCTH
U3 YCIIOBHS PaBHOBECHUA CUJI (MOMEHTOB)

- Ppe3yJbTHPYIOLIAsd CUJA OT BECA OTCEKA,

—  pe3yJbTHPYIOLICH CHla OT BHELIHUX JOMOJHHUTEIBHBIX HAIPY30K B Ipeae-
JIaX OTCEKa,

- TOPHU30HTAJbHASL M BEPTUKAJIbHAS NPOCKLUHUHU PE3YJIBTHPYIOLEH OT CeHc-
MHYECKUX BO3ACHCTBUI B Ipeaeiax 0TCEKa,

- BEJIMYMHBI HOPOBBIX JABJICHHI IO NOAOLIBE OTCEKA,

- MPOYHOCTHBIEC XaPaKTEPHCTUKHU IPYHTOB MO MOAOIIBE OTCEKA.

MMPUMEYAHUW:

VYkazanwd 110 y4eTy CeiCMHYECKHX BO3AECHCTBUN B pacueTax METONAMU Mpe-
JeTBHOTO PaBHOBECHS cM. 1. 5.2.25 — 5.2.30. YKa3aHUA 11O PacueTy MOPOBBIX JaB-
neHuii cm. 1. 5.2.24.

5.2.18. IlpenBaputenbHbIil pacueT KO3G(UINEHTOB YCTOHIUBOCTH H3 yC-
JOBUA PaBHOBECHA CUN K M MOMEHTOB CHUJI K, IPOM3BOAMTCS B CIEMYIONIEH mocie-
JOBATEIBbHOCTH:

1) B K&KIOM OTCEKE MPOU3BOAMTCS PacueT CHIBL HOPMaJbHOH peakuun N
10 MOJOILIBE OTCEKA C UCIOF30BaHUEM YIPOILIEHHO Gopmyirs (6);

26



2) BBIMOJHSETCA pacyeT KO3DPUIHUEHTOB yCTONINBOCTH W3 YCIOBHSA PaB-
HOBeCHA CHJI Ky 1 MOMEHTOB CHI K, 110 opMyaaM (3) u (4) COOTBEICT-
BEHHO.

5.2.19. Pacder xo>(PUITMEHTOB yCTOWYMBOCTH U3 YCIOBHSA PABHOBECHS
cun Ky u MoMeHTOB cunl K, ¢ yUeTOM TOIBKO HOPMAJIBHBIX MEXKOTCEKOBBIX CHI £
IPOU3BOTUTCH B CICAYIOMIEM IIOPAIKE:

1) B KKIOM OTCEKE BBIUHCIIOTCSA CHJIBI HOPMAJIbHOM peakiuy N MO II0-
JolBe ¢ ucrnoib3opaHueM (Gopmynsr (5). KacarenbHbie MEXOTCEKOBEIE
CHJIBI X HE YUHTHIBAIOTCS;

2) BBIMONHAECTCA pacdeT KO3()(UIMEHTOB yCTOWUHMBOCTH U3 YCIOBHS PaB-
HoBecus cun K, u MmomeHTOB cui K, o dopmynam (3) u (4) coorBerct-
BEHHO;

3) cpasmmBaioTcs 3Hadenua xodddumenros ycroitumBoctu K (K,,) B Ha-
uajie u konue pacuera. Ecnu pasnuna AKr(AK,,) npeBsimaeT TpeOyeMsblit
MHHHMYM, PacueT IMOBTOPAETCS, HAUMHAS C IyHKTa (1).

IMPUMEYAHM L

1. Beiuncnenue ycuiuii B OTCEKaX IS PacuyeToB KO3()(HUIHEHTOB YCTOM-
9UBOCTU M3 yCIOBUA PABHOBECHA CUI Ky M MOMEHTOB cunl K, TpOu3Bo-
IATCA PA3OEAbHO.

2. PacueTsl BBITIONHSIOTCA METOAOM TOCIIEMOBATENbHBIX MPHOIMKEHHEA
(ureparmit).

3. Ha neppoii mTepanmum HCIONB3YyeTCa KO3((HIUEHT ycToitumBocTH K
(K,,), HalimeHHBIH MPEABAPUTENIBHBIM PACUeTOM COTJIACHO II. 5.2.18.

4. Ha mpakTuke ROCTaTOYHO AOCTHrHYTh pasHuubl AK; (AK,) He Oomee
0,0001.

5.2.20. Pacuer k0>(p(HULHEHTOB YCTOWIHMBOCTH W3 YCIIOBHA PaBHOBECHS
cu K, m MOMEHTOB cuit K, ¢ y4eTOM HOpPMaJbHBIX £ M KacaTelbHBIX X MEKOTCEKO-
BBIX CHJT IPOM3BOAMTCA B CJAEAYIOIIEM MOPAIKE:

1) IIpuanMaeTcs oyepenHoe 3HaueHue A.

2) B KaXIOM OTCEKE BBIMOJHIETCS PAcYeT MEXOTCEKOBHIX cHN £ u X, a
TAKKE CHJIBL HOPMAJIBHOH peakuyy N 110 [OAOLIBE B CJACAYIOWIEH mocie-
JOBaTENLHOCTH:

a) Pacuer HOpMaJIBHBIX MEKOTCEKOBHIX chit £ 1o dopmyie (8).

0) OnpexeneHne KacaTeIbHBIX MEXKOTCEKOBBIX CHII X 1m0 opmye (7).

B) Brruncnenue cuiabsl HOpManbHOH peakuuu N Mo MOJOIIBE ¢ UCMONB30-
BaHHEM (QopMyIHL (5) ¢ yUETOM KacaTeIbHBIX MEKOTCEKOBBIX CHI X.

r) CpaBHUBAIOTCA 3HAYCHHUA CHJIBl HOPMAJbHOH peakiuu N 1Mo MOJOLIBE
Ha IIPEIbIAYINEeM U IOCIeIHEM Iare BeIUncIeHudl. Ecmu pasamma AN
mpeBbImaeT TpeOyeMblif MUHHUMYM, pacueT [OBTOPSAETCS, HAYMHASA C
IyHKTa ().

3) Bemmonasercs pacueT Ko3(h(HIMEHTOB YCTOWYMBOCTH U3 YCIOBHS PaB-
HOBecHsA cul K, 1 MOMEHTOB ¢l K, o opmynam (3) u (4) cooTBeTCT-
BCHHO;
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4) CpaBHUBarOTCA 3Ha4YCHUA KOd(uuueHTOR ycToiumsoctu Ky (K,) Ha
HPEABLAYIIEM K IIOCIEAHEM mare Beraucienui. Ecimu pasuuna AK, (AK,,)
mpeBblaeT TpeOyeMbli MUHHUMYM, PacueT IOBTOPACTCSA, HauWHAs C
IyHKTa (2).

5) CpaBHHBAOTCA MEKAY co0Ol 3HaUCHUA KO3()(HIMEHTOB YCTONYNBOCTH
H3 yCIIOBHA PaBHOBECHA CHIT Ky MOMEHTOB cull K. Ecnm pasnuna AKr,,
MIPEBHIIIAST HEOOXOMMMBIH MHHUMYM, PacdeT MOBTOPSIETCSA, HAUMHAL C
myHkTa (1).

IMPUMEYAHU L

1. Cm. mpumevanus 1-2u4 xn. 5.2.19.

2. Ha mepBoif uTepanyi WCMOMB3YIOTCS 3HAYCHHA KO3 (PUIIHEHTOB yCTOM-
YUBOCTH K (K,,) B cun HOpMaJIbHON peakuuy N IO MOJOIIBE OTCEKOB,
HaliIeHHbIE pacueToM corjacHo 1. 5.2.19.

3. Ha mpakTHKe JOCTATOYHO JAOCTUTHYTH pasHulbl AN ne Gomee 0,1 H u
AK;.,, —ue Gomnee 0,0001.

4. CxomuMocTh KO03()(PUIIMEHTOB YCTOHUMBOCTH M3 YCIOBHS PAaBHOBECHS
cut Ky 1 MOMEHTOB cHJl K, oDecreunBaercs 3a cueT Hoa00pa COOTBETCT-
BYIOINEro 3HaueHus ko3 duupenra A.

5. 3HaueHna Kod(pdurmeHTa A IPUHMMAIOTCA B IOJSIX OT eauHMubl. Ha
TIPaKTHKE MHTEpBAJ 3HaUCHUIT A pekoMeHayeTcs MpuHATh ot 0 1o 1,25.

6. VkazaHHA [0 pacueTy 3Ha4eHWsI (yHKIUH MEXOTCEKOBBIX CHI f{X) npH-
BeICHB BIL. 5.2.21.

5.2.21. ®OyHKIMA MEKOTCEKOBBIX CHI f{Xx) TpencTaBiser coOOi 3aBHCH-
MOCTB HAKJIOHA PE3yJbTHPYIONIEH MEKOTCEKOBOM CHIIBI OT MOJOKEHHI PacueTHOTO
CCUCHMA IO JJIMHE OIONI3HA. B KadecTBe apryMenTra ()yHKIHH HCIONB3YETCA OTHO-
CHUTEJIbHAsA KOOPAMHATA X, PACCMATPHBAEMOrO CCUCHH:

X=Xy

)

Xrel = >
Xn = Xo
rae X — KOOpAWHATa paCYCTHOrO CCUCHHUS, M,

Xy — KOOpAuHaTa nepBoOro CCYCHUA (B TOJIOBE 0HOJI3H}I), M;

X, — KOOpAHHATa NOCJICAHCIO CCUCHUA (B A3BIKE OHOHSHﬂ), M

5.2.22. B xauecTBe (PyHKIHH MEKOTCEKOBBIX CHII f{X) MOXET IIPHHAMATHCSA
aobas 3aBUCEMOCTh B (D)YHKIIMOHANBHOM win Tabiuunoii ¢opme. Hambonee pac-
MPOCTPAHEHHbBIC 3aBHCHAMOCTH.

- moctosHHas f(x)= const;

- momycunycouna f(x)=sin(z-x).

IlocTosSHHY0 (YHKIHIO PEKOMEHAYETCS UPUMEHSTH JUIT HPOTDKEHHBIX
OLIOJI3HeH, (PYHKIUIO HOJIyCHHYCOUIBI — JUIA OIOJNI3HEH ¢ IOBEPXHOCTBIO CKOJIBKE-
HUSI KPYTTOMITHHAPHYECKOH (OIM3KO0# K KPYTIIOLMIIMHAPUYECKOH) HOPMBIL.
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Yuem eauanus zpynmoesix 600 Memooom «e3eemueanusn,

5.2.23. PacueTsl yCTOWYHMBOCTH METONOM OOLIEro NPEAEIHHOrO PaBHOBE-
CHA C YUESTOM JACICTBHA IPYHTOBBIX BOJ CJIEAYET NPOU3BOAUTE CIIOCOOOM «B3BEIIH-
BAHU», KOTOPHII 3aKTIOYAETCA B CICAYIOMEM:
- MPOYHOCTHBIE XapPAKTEPHCTHKH OOBOIHEHHOTO IPYHTa B YPOBHE IOBEPX-
HOCTH CKOJIB)XCHHA IPUHUMAIOTCS U COCTOAHHUA IOJHOTO BOJAOHACHIIIE-
HUA (Coar, Psar);
~ pacueTr yCWIHMii, CIBHTAIOINX OIOJ3HEBOM MAaCCHB, MPOU3BOOUTCH 0e3
yU€Ta B3BEIIUBAIOLIETO JEHCTBHIA TPYHTOBBIX BOJ;
- 1711 HEOOBOJHEHHBIX TPYHTOB NPUHUMAETCS YIEbHBIN BEC TPH €CTe-
CTBEHHOI1 BJIaXKHOCTH,
- JI1 BOAOBMELIAIOMAX IPYHTOB YIENIBHBIH BEC B COCTOSHHHU IOJHOTO
BOJIOHACHILICHS,
- OmpeAeNcHHe YCHIHiA, YASPKUBAIOMUX OMOI3HEBOMH MACCHB IPOU3BOIUT-
¢ ¢ Y4ETOM THAPOCTATHYSCKOTO B3BEIIMBAIOMIETO NEHCTBHA FPYHTOBBIX
BOJ, U1 OOBOJHEHHO!H YacTH TPYHTOB, IIE€PECEKAEMBIX IOBEPXHOCTHIO
CKOJIbKCHHUA.
5.2.24. TuapocTaTHYeCKOE B3BCITMBAHHE YMCHBINACT BEPTHKAJIbHBIE Ha-
IPSDKCHUA B CKENETe 00BOIHEHHOM MOPOABL U YHCACHHO PaBHO BEJINUYHHE IIOPOBOTO
JasneHus. [TopoBoe JaBIeHHE ¥ pacCUUTHIBAETCA IO GopmyIe:

u=yy Hy (10)
THE yy — yAENbHBIH Bec BOMB, KH/';
Hy — cpemussa BHICOTA IIbE30METPHYECKOTO YPOBHS B OTCEKE, M;

Yuem ceiicmuueckux 6o3oeticmeuii

5.2.25. TIlpu onpenenenun kodpduieHTa yCTOMUHNBOCTH CEHCMUYECKHE
CHJTBI YUHUTBIBAIOTCA A CEHCMMYECKH aKTHBHBIX PailoHOB (C 3eMueTpsACCHUsIMH 6
GaynoB u Oonee).

5.2.26. Pacyers! yCTOWYHBOCTH METOAOM OOIIErO MPEIACIHHOTO PaBHOBE-
CHS C YUETOM CeHCMHUYECKHX BO3MEHCTBUI ClieMyeT MPOU3BOAUTH IICEBAOCTATHIE-
CKHM CITOCOOOM.

5.2.27. CeilicMuyeckue BO3IEHCTBUS pPacCMaTPUBAIOTCA IICEBIOCTATHUYE-
CKHM CTIOCOOOM KaK JIOTIONTHUTENLHBIC TOPU30HTABHBIC M BEPTHKANBHEIE HATPY3KH
B OIIOJI3HEBOM MaccuBe. BenuuuHa celicMUUECKOM Harpy3Kd A KaXKIOTO OTCeKa
MPUHUAMAETCS PABHOM MPOM3BEIEHUIO Beca OoTceka (A1 0OBOXHEHHBIX mopox 6e3
MOMPABKH Ha THAPOCTATHYICCKOE B3BEIIMBAHNE) HA KOIDDUIMEHT CeHCMIUYHOCTH L
(cM. Tabmiry 2) B 3aBHCHMOCTH OT PacUeTHOMN CEHCMUYHOCTH paliOHA IIPOEKTHPO-
BaHMSL.

5.2.28. BenuuuHa pacyeTHON CEHCMUUYHOCTH IUIOIAAKH IPOESKTUPOBAHUA
OTIPEAE/AETCA IO JaHHBIM MH)KEHEPHO-T€0I0I MUECKUX H3BICKAHMU,
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Taonuua 2 — Kooddunuent nuaaMHIecKoi CeiCMHYHOCTH 4

PacueTHasg celicMHYIHOCTH

1-5 6 7 8 9 10
B Daurax

KosddunmeHt nnaaMHIECKOM
CEMCMHYHOCTH U

0,00 | 0,01 (0,025 | 0,05 | 0,10 | 0,25

2 ¥

I[NTPUMEYAHHUE.

JInd MCKyCCTBEHHBIX CKJIOHOB (OTKOCOB, HAChINeEi, 1am0, BBIEMOK, GOpTOB
KapbepoB H 1p.) 3HaueHHs1 KO3QPHUIHEHTa CEHCMHYHOCTH f/ YBEIMYMBAIOT B 1,5
pa3a.

5.2.29. Jlna mpeaBapUTENbHBIX PACUETOB pacueTHAs CCHCMHYHOCTh MOMKET
ONpEAeNAThCA 10 KapTe-cxeme, noMelneHHoi B rimase CHull mo mpoekTupoBaHuio
CTPOUTENLCTBA B CCHCMHUYECKUX PafiOHaX.

B HeOmaronpusATHBIX T'€OJIOTHYECKUX YCJIOBHAX MPH STOM CPEAHAA CelCMHu-
geckas 0aIbHOCTH paiioHa MPOESKTHPOBAHUS JOJDKHA MOBHIINATECS HA OMHH Oalu,
npH OJIATONPUATHBIX YCIOBHAX — MOHMW)KATHCS HA OJUH OaJi.

5.2.30. HeOnaronpuATHHIMH B CEHCMHUYCCKOM OTHOIICHHH T'€OJOTHYCCKH-
MU YCJIOBHAMH CIEIYET CUUTATH:

- HaCBHILIICHHBIE BOOM I'paBuUiiHbIE, TECUAHBIE M IECCOBUAHBIE TPYHTHI,

- MATKOIUTACTUYHBIEC U TEKY4UHE [VINHUCTHIC TPYHTHL;

~  YYaCTKH MECTHOCTH C CHJIBHO PAaCUJICHCHHBIM PelbeOoM - OOPBIBHCTHIE

Oepera, OBparu, ymenbs;

- BBIBETPEJBIC 1 CHJIbHO HAPYLICHHBIC TIOPO/IBI,

~  YYaCTKH C OJIN3KHM PACIOJIOKEHHEM JIMHUI TEKTOHUYECKUX Pa3PBIBOB.

BraronpusTHEIME B CEHCMHUYECKOM OTHOIICHWH CIEAYET CUMTATh HEBBHIBET-
peble CKaJbHbIE IPYHTHL, 8 TAKXKE IUIOTHBIE U MAJIOBJIAXKHBIE KPYITHOOOIOMOUHBIE
TPYHTHIL.

[MPUMEYAHMUE.

[Mpu riryGuHe TPYHTOBBIX BOJ MEeHEE 4 M IS yCTYTOB (OTKOCOB), CJ0KEHHBIX
[JIHHUCTBIMHU TOPOAAMH M IIECKAMHM, I'€OJOIHYECKHE YCIOBHUA CIEAyeT OTHECTH K
HEOJIarOMPUATHBIM.

5.3. METOJ KOHEUYHBIX DJJEMEHTOB

5.3.1. Merog KOHEUHBIX DJJIEMEHTOB pAacCMaTPHUBAET HANPKEHHO-
neopMUpPOBaHHOE COCTOSTHHE TPYHTOBOTO MAacCHBA € YUETOM YIPYroro M ynpyro-
IUTACTHYECKOTO MMOBEACHUA ITPYHTOB M HAJIMUKA CTPOUTEIBHBIX COOPY)KEHHM U KOH-
CTPYKLHI B MACCUBE TOPHBIX IIOPOA.

5.3.2. KoinM4yeCTBEHHBIM IOKA3aTENIEM CTETICHH YCTOMUHMBOCTH OTKOCOB H
CKJIOHOB B METOIE KOHEUHBIX 3JIEMEHTOB SBJIACTCS KO3(pPumment Oe30macHOCTH

(HamexHOCTH):
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K: cllCX — tg¢ucx

> (11

cKpum tg ¢Kpum

TOC Cuex, Pucx — HUCXOJHbIE IPOUYHOCTHHIE XapAKTEPUCTUKHY,

— KPHTHYCCKHC MPOYHOCTHBIE XapaKTEPHUCTHKH, COOTBETCT-
BYIOIIME ILIACTHYECKOMY TEUEHHIO TPYHTa B pacCMaTpHBae-
Moif obnactu (cMm. m. 1.3.);

cr{pum, ¢1q7 um

5.33. OLEHKy YCTOHUHMBOCTH OTKOCOB M CKJIOHOB METOJOM KOHEUHBIX
3JIEMEHTOB PEKOMEHAYETCS BBIIONHATD B CICAYIOMEH MOCICA0BATSIBHOCTH:
1) Berbop pacueTHOro cTBOpa(oB), cMm. m. 7.2;
2) coCTaBJICHHE PaCUCTHOM CXEMBI, CM. II. 7.3;
3) reHepanM3anisa pacuE€THOH CXEMEL, CM. II. 5.2.0;
4) onpeneneHre BHENIHUX JIONOTHUTENBHBIX HArpy3o0K, cM. 1. 5.2.7;
5) pacder naBieHM OJ3EMHBIX BOI;
6) pacuer HauaJbHbIX OBITOBBIX HAIIPSKCHHI B IPYHTE;
7) Beruncienne ko3 dunuenTa 6€30MaCHOCTH METOIOM «CHHXKEHHS C M ().

5.34. Pacuet nasieHuit NOA3eMHBIX BOJ, KaK MPaBUIIO, MPOM3BOIANATCS HA
OCHOBaHWH YPOBHS TPYHTOBBIX BOJ (MJIH MMBE30METPHYECKOTO YPOBHS IIOA3EMHBIX
BOZ) C YIE€TOM THIPOCTATHICCKOTO PACIIPEISIICHUS AaBJICHUI 110 [Ty OUHE.

Jlt 3TOro B KaXkJOH TOUKEe BOJOHACHIIIEHHOTO M BOAOIPOHHIIAEMOTO TPYHTA
B COOTBETCTBHH C 1. 5.2.24, dopmyina (10) qomkHa OBITh pacCuMTaHa BeJIMYHHA Ha-
JaJIbHOT'O IOPOBOTO AABJICHHUSA.

5.3.5. PacueT HauaIbHEIX OBITOBBIX HANPDKCHUI B TPYHTE MOXKET MPOM3-
BOJHUTCS ¢ NOMOINBIO Tpomenypsl Ky (cM. 0. 5.3.6) win npoueaypsl rpaBHTalHOH-
Horo Harpyxenus (cM. 1. 5.3.8). Ilpomenypy Ky, kKak mpaBuiio, CIeAyeT HCIOJIb30-
BaTh TOJBKO B 33[a4aX ¢ TOPU3OHTAJIBEHOM MOBEPXHOCTHIO 3CMITH M TapalIeIbHBIMH
ell CcIoAMU TPYHTOB M YPOBHEH NHOA3EMHBIX BOZA. BO BCEX OCTaIbHBIX Ciydasx
JOJDKHA MCIIOJIb30BATHCS IPOLEAYPa TPABUTALMOHHOTO HATPy>KEHHSL.

5.3.6. [Tpouenypa K, 3aKimodaercs B OIPEIEICHUH BEPTUKAJIbHBIX U IO-
PHU3OHTANEHBIX 3()()EKTHBHBIX HANPSKCHAH B IPYHTOBOM MAacCHBE, CBA3aHHEIX KO-
st durmenTom 60koBOTO MaBICHAS Ko

O-h():KOJVO‘ (12)

BeptukanbHbie 3QekTHBHBIE HAPSKEHHA OTIPEAEIAIOTCA BECOM MEPEKPHI-
BaIOLIMX CBEPXY IPYHTOB:

o= h—u, (12a)
Toe y  — YHCHBHBIH BEC OTAEIBHOIO CIIOA TPYHTa, kH/m?;
h; — MOIODHOCTH OTACNHHOTO CJOA IPYHTA, M;
Yy — HadaJbHOE MOPOBOE AABJICHUE B pACCMAaTPUBAEMOM TouKe, klla;

5.3.1. Bennuuna ko3¢ duipienTa 60KOBOro AaBiacHUA JOJDKHA MPHHUMATHCA TAKHM
o6pa3oM, uTo Obl B KaXK/10i TOUKE MOJETH HE HapyIIaJoCh YCJIOBHE MPOYHO-
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ctu rpynra Kynona—Mopa. s HeCBSI3HOTO rpyHTa BO M30eXaHHe IIacTHyY-
HOCTH I'pyHTa 3HaueHHE Ky TOLDKHO OBITH OrpaHIIECHO COOTHOIICHUEM
1—sin 1+sin
—'w < K 0 < 7'@_
1+sing 1-sing

(13)

JUI1 HOpMaJIbHO YIIOTHEHHBIX TPYHTOB BeNM4HMHA KO3 ummenTa 60KOBOTO
JaBireHusa K, onpenensercs COOTHOIMEHHEM:

Ko =1—sing. (14)

B mepeyIuioTHEHHBIX TPYHTaX BENMYWHA K03 (GdunuenTa 60KOBOro JaBlieHUs
MOXET JOCTUIaTh 2 U OoJiee.

5.3.2. [Tpoueaypa rpaBUTAIMOHHOTO HATPYXXCHHS 3aKJIOYAETCA B MOCIe-
JOBAaTEIIFHOM YBEJIMUCHHH BECa IEPBOHAYAIBHO HEBECOMOrO IPYHTOBOTO MacCHBA
C HCHOJB30BAHMEM HTEPATHBHOH INpPOLEAYPHl YPAaBHOBEIIMBAHHMA HATPSKEHHOTO
COCTOSTHUS KOHEYHO-3JIEMEHTHOH MOJIEIIH.

CooTHOLIEHHE BEPTUKANBHBIX M TOPH3OHTAJBHBIX COCTaBIAIOIMUX 3(dek-
THBHBIX HANpPSHKECHUH IIPH 3TOM B 3HAUMTENBHON CTENCHW OINPEACTAIOTCA MPHHS-
THIMH BeIHYHMHAMH Ko3(duiueHra [lyaccona v. HeoOxoaumo BeIOHpaTh Takue
3HaueHua koxdduimenrta [Iyaccona v, KOTopbie He IPHBEAYT K 00pPa30BaHHUIO 3Ha-
YHUTENBHEIX 30H IUIACTHYECKHX Aedopmaiwii. B 9acTHOCTH, s HECBA3HBIX TPYH-
TOB JOJKHO BBIIOJMHATHCA YCIOBHE:

1—sinq/)< v

- > 15
l+smep 1-v (15)
rae v — koagdumment [lyaccona.

5.3.3. Ormpenenenue BeMTUUUHEL Kod(duimenta 6ezonacHoctd K B pam-

Kax MeTofa KOHEUHBIX JJIEMEHTOB OCYIIECTBIIETCS M3 COOTHOLICHUA MCXOTHBIX M
KPUTHUECKUX IMPOYHOCTHBIX XapaKTEPUCTUK T'PYHTOB, ITOJYYaeMBIX B PE3yJbTaTe
MPUMEHEHUS TIPOIEYPHI «CHIDKSHUS C U O,

[Mpouenypa «CHHKEHHS ¢ H ¢» 3aKIIOYACTCA B MOCIESIOBATCILHOM CHIDKE-
HHUF HCXOIHBIX IIPOYHOCTHHIX ITOKA3aTeNell IpyHTa OO KPUTHUYESCKUX BEIMUYMH, CO-
OTBETCTBYIOLINX MOMEHTY 00pa30oBaHMA 00JacTel IIACTUUECKOTO TEUCHHS H Pas-
PYIIEHUs IPyHTa.

3HaUCHMS MCXOOHBIX MPOYHOCTHBIX XapaKTEPUCTHK TPYHTOB COOTBETCTBYIOT
[IOKAa3aTeNAM, 3a4aBacMbIM IIepe Ha4ajIoM IPOLEIYPhl KCHIDKCHUS C H @),

5.4. KOMBUHHUPOBAHHEBII METO/J

5.4.1. KoMOuHHpOBaHHBIH METOA OLIEHKH CTENEHH YCTOWYMBOCTH CKJIO-
HOB 3aKJIIOYAETCI B COBMECTHOM HCIOJIB30BAHUM CPEICTB METOJa KOHEUHBIX 3JIe-
MEHTOB H TEOPHH MPEACIbHOIO PABHOBECH.
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54.2. KonnuecTBeHHBIM 1TOKa3aTeNeM CTENEHN YCTOMUYMBOCTH OTKOCOB U
CKJIOHOB B KOMOHMHHPOBAaHHOM METOJAE SBIACTCA KODQUIMEHT yCTOWYHMBOCTH,
PpaBHBIN COOTHOIIEHHIO CYMMBI CIBUTOBOH IIPOYHOCTH I'PYHTA U CABUTAIOINMUX YCH-
i mo IMOBEPXHOCTHU CKOJIBXCHHUA:

K= %5

= , 16
£, 9
rac XS, — CyMMapHas CABUroBas IPOYHOCTb IPYHTa IO MOBEPXHOCTH CKOJIb-
KESHH,
»S,, — CYMMa CABMIAIOLIMX YCHIIHIL IO IIOBEPXHOCTH CKOJBKCHHS;
[TPUMEYAHHUE.

Pacuer xo>dduunenra ycroitunsoctr no ¢opmyie (16) npousBoxurcs ai-
re0pauyeckuM CyMMHUPOBAHUEM 3HAUSHHM YCHWIMH, IIOJMydaeMbIX IO (opMyrnam
(19) u (19a).

5.4.3. OTNeHKY YCTOMYMBOCTH OTKOCOB M CKJIOHOB KOMOWHHPOBaHHEIM
METO/IOM PEKOMEHIYETCA BBIIONHATD B CACAYIOIIEH OCTET0BATEIBHOCTH!

1) BbIOOp pacueTHOrO CTBOPA(0OB), CM. II. 7.2;

2) cocTaBlIeHHE PacUETHOM CXEMEHI, cM. 1. 7.3;

3) reHepanM3aIWA PaCUSTHOM CXEMBL, CM. II. 5.2.6;

4) ompeneneHre BHENIHUX AOTMOIHATENBHEIX HArPYy30K, cM. 1. 5.2.7;

5) pacyer HaUpsKEHHO-IS)OPMHPOBAHHOTO COCTOSHHSA TPYHTOBOTO Mac-
CHBa METOJOM KOHEUYHBIX 3IEMEHTOB (cM. 1. 5.3.3 — 5.3.8);

6) BBIOOP TTOBEPXHOCTH CKOJBKEHHSA, CM. TI. 5.2.8;

7) cocraBiieHHE OTCEKOBOI MOAEIH OHOM3HA, cM. 1. 5.2.9 - 5.2.11;

8) BrIumcieHHE KO3(hdHIMEeHTa YCTOHYHBOCTH IO (HOPMYITIaM HPEASTBHOTO
paBHOBeCH: i1 KOMOWHUPOBAHHOTO METO/IA, CM. T1. 5.4 .4,

5.44. Boiuncnenne ko3(GHULUHEHTa yCTOWIHBOCTH KOMOHHHPOBAHHBIM
METOAOM PEKOMEHYeTCs BBIIONHATH B CIENYIOLICH 10C/IE10BATENPHOCTH:

1) 3naueHua HanpsXKeHu# o, 0, U T,, B KOKIOH rayCCOBCKOM TOUKE (TOUKe
HATIPSDKEHIUH ) TPOCLHPYIOTCS B OMmKaiInue Y316 KOHEUHBIX SJIEMEHTOB
C MOCTIEAYIOMIM UX YCPETHEHUEM .
2) B KakIOM OTCEKe IIPOM3BOJUTCSA PACUET CABUTAIOIIEH U yAepKUBAIOIIEH
CHUI IO OCHOBAHMIO OTCEKa B CIEAYIOIICH MOCICIOBATSIBHOCTH:
a) TOWMCK 3JIEMEHTA, IEPEKPHIBAIONICIO TOUKY B CEPEIUHE OCHOBAHUS OT-
CeKa,;
) pacuer 3HaYCHHUII HOPMAIBHBIX U KacaTeJbHBIX HANPSKCHHH 0,, 0, U
T,y B CEPE/IMHE OCHOBAHUA OTCEKA;
B) pacyeT HOPMAIBHOTO O, M KacaTelbHOIO 7, HANPSIKEHHH 110 HAKJIOH-
HOM NJIOLIAJAKE B CEPEANHE OCHOBAHUS KaXI0To oTceka (cMm. 1. 5.4.5);
T) OIpeleleHue CABUrOBON IMPOYHOCTH IPYHTA 7, B CEPEIUHE OCHOBAHMS
orceka (cM. 1. 5.4.6);
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) pacder cABHUTAOIEH S, U YAEPKUBAIOWIEH S, CHJT TI0 OCHOBAHHIO OTCE-
Ka (cM. . 5.4.7).
3) Brmmoxasercs pacuet ko3(unuenra ycroiiunBoctr K ¢ HCIONB30BAHH-
eM (opmyus (16).
5.4.5. Pacuer HOpManbHOTO ©; W KacaTeNbHOTO 7, HANPsOKEHUH B cepe-
JHHE OCHOBAHHS K)KIOTO OTCEKA IIPOU3BOIUTCA C HCIOIB30BAHUEM (OpMYT

oc.+to, o.—-0, .
n=%+%cos29+rwsm29; (17)

0.0, .
TmZTX},COSZlg*T’SInZQ; (17a)

rae o, — IOJHOE HANPSHKECHHE B HANPABJICHHM OCH X B CEPEAMHE OCHOBAHHSA

oTceKa, xlla;

0, — MOIHOE HAIPSHKEHHE B HATpPAaBICHUHW OCH Y B CEpEIHMHE OCHOBAHUSA
oTceKa, klla

7,, — KacaTeIbHOE HANPDKEHUE B ILIOCKOCTU XOY B IEHTPE OCHOBAHHA OT-
ceka, klla;

6 — YTONn ME&KTY IIOJIOKHTEIBHBIM HAIPABICHACM OCH X H HAIPaBICHACM
HPUJIOAKEHHS HOPMAJILHOIO HAIPSKEHHUs

5.4.6. Pacyer cABUrOBOH NIPOYHOCTH IPYHTA 7, B CEPEAMHE OCHOBAHHA
OTCEKa MPON3BOIUTCA € UCIOIB30BAHNEM KpuTEpHs pounocty Kynona—Mopa:
r.=(c,-u)tgp+c, (18)

IIe 0, — HOPMAJbHOE HANpPSDKEHUE B CEPEHHE OCHOBAHHA OTCeKa, kI,
U — MOPOBOE NABJICHUE B CCPEAMHE OCHOBAHUs OTCeKa, K11

5.4.7. Pacuer cnpuraromeii S, u yaepxuBaromeii S, CHI B KaXKIOM OTCEKe
MIPOU3BOAUTCS C YUETOM JIJIMH €r0 OCHOBAHUA:

SF = ’[r l’ (19)

AS‘Nl = Z—ITZ l (19a)

5.5. METOJ NPOCTPAHCTBEHHBIX KOJOHOK

5.5.1.  MeTox MpOCTPaHCTBEHHBIX KOJOHOK 3aKJIIOUACTCS B OILCHKE 00B-
E€MHOM yCTOHYHMBOCTH CKJIOHOB B OTKOCOB B paMKaX TEOPHH IPEAEIbHOIO PaBHOBE-
cusi. OcHOBHBIE (OPMYJIBI I ONpeAeieHus 00beMHOTr0 KO3 GHUIreHTa yCTOWIH-
BOCTH M TIOACHAIOINASA CXeMa IIPUBEACHBI HIDKE.

5.5.2. KosdbdunuenT ycToiianBocTH U3 yCIOBUA PAaBHOBECUA MOMEHTOB
K, onpesienseTcs CyMMHUPOBAaHHEM MOMEHTOB BCEX CHJI OTHOCHTENBHO OCH Bpallle-
HHS
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B Z(A c—N tgp—u tg(p)(cosax d,+sina, dx)

K, = .
" Z(Ncos&xdy—Ncosﬁydx-f—de-f—,que)

(20)

5.5.3. Kosppuupent F, onpenenserca NpoeupOBaHAEM BCEX CHII HA OCh
X I BCETO OMNOJI3HA:

© > (dc+Ntgp-u tgp)cosa,
4 > (NcosO,+u W) ’ 1)
rae d, — IJIeYO NPOCKLUMHA CHJI Ha OCh X;
d, — miae4o NpoeKuyi CHII Ha OCh
d, — pacCTOsHHE MEXIy IIEHTPOM MAacC KOJOHKH W OCBIO BpalICHHs OIIOJN3-
HEBOI'O TENA;
0, — yrona Mexay TOPU30HTAJBIO B HAMPABJICHUU MEPEMEINEHUS U HOPMAJIb-
HOIl CHJIOW B OCHOBAHUHU KOJIOHKU,
6, — yroj Mexmy TOPU30HTAJILIO B HANPABJICHUH, IIEPICHAUKY IAPHOM IIEpe-
MEIIEHUIO, 1 HOPMAJIFHOM CHJIOH B OCHOBAaHHHU KOJIOHKH,
0, — yroia Mexmy BepTHKAJIBIO © HOPMaJbHO#M CHUJION B OCHOBaHHHM KOJIOHKH,
4 — KO3(QOHIHEHT CeHCMHUIHOCTH;
W — Bec KOJNOHKH IPYyHTa,
Y — CWJIBI IOPOBOTO JABJICHUS B OCHOBAHHH KOJIOHKH;
¢ —3pdeKkTUBHOE CLUCILICHHE TPYHTA;
@ — 30 (eKTUBHBINA yroN BHyTPEHHErO TPEHHUS,
A - mjomanb OCHOBaHUSA KOJOHKH.

5.54. Cuna N, meprneHauKyJIApHas OCHOBAHHUIO KOJIOHKH, ONPENSNAeTCA
MPOELHPOBAHUEM BCEX CHJI HA OCh ):

A csing, utgpsina,
N:W—(XL—XR)—(VL—VR)_ K K
m m

; (22)

(04 (21

tgp sina,
K
rae X; — MEXKOJOHKOBBIE KacaTelIbHbIe YCHIIUA Ha JIEBOH (CO CTOPOHBI HU3A OT-
KOCa) rpaHy KOJOHKH,
X — MEKKOJIOHKOBBIE KacaTelIbHbIE YCHIJIUSA Ha MpaBod (CO CTOPOHBI Bepxa
OTKOCA) TPaHH KOJOHKU;
V;, — MEKKOJIOHKOBBIE KacaTeJIbHbIE YCHUINA Ha JEBOH OOKOBOMH IpaHy;
Vr — MEXKOJIOHKOBEIE KacaTelbHbIe YCHINA Ha IIpaBoit 60KOBO# rpany;
o, — YroJl MEXIy TOPH30HTOM M KacaTeJIbHOM CHJIOW B OCHOBAaHHMHM OTCEKa, B
HaIlPaBJICHHUHU IIEPEMEILICHMA.

m, =cos 6, +

: (222)

35



5.5.5. MEXKOJTOHKOBBIE KacaTelIbHbIE CHJIOBbIE (DYHKIUH CBSI3aHBI C
HOPMAJbHBIMH 3aBHCHMOCTAMH, AHAQJOTHUHBIMH (yHKUHAM Mopeenumepna-
Ipaiica:

X/E=4,-f(1); (23)
VIP=2; f(3). (23a)

5.5.6. OmeHKy yCTOMYHBOCTH OTKOCOB M CKJIOHOB METOIOM TMPOCTPAHCT-
BEHHBIX KOJIOHOK PEKOMEH/IYETCS BHIITOJHATD B CIEAYIOUICH MOCISA0BATEILHOCTH:
4) 3amaHue AHEBHOM MOBEPXHOCTH MaccHBa. BEIOMHAETCA B OXHOM H3 NIPO-
rpaMM BU3yallM3alliH MOBEPXHOCTEH, THIa Surfer;
5) 3ajaHWe TTOBEPXHOCTH CKONEXEHHA TEMH K€ CIOCO0AMH IO JAaHHBIM
HHXCHCPHO-TCOJIOTMICCKIX U3bICKAHUH (PUCYHOK 4);

NN e
st NN
S el
RSN RRODUITIISIL
R0 Io00S0S
3

35S
IR

= 300000858
S STese ZRLEARTITS X s
RS SO0 0SSOI <S>
RS RO SEIOSRTIOSIRD
“,"."’..‘," [N 34

Pucynok 4 — IIpumep 3agaHus NOBEPXHOCTH CKOJIBKECHHA

6) 3amaHKe KOOPJAMHAT LIEHTPa BPAINCHHS OMOJ3HEBOTO GJI0KA;

7) 3amaH¥E pa3MepOB KOJOHOK (IIPH3M) TPYHTA B ILIAHE,

8) ompeneneHMe pacUECTHBIX XapAKTEPHCTHK OMOJI3HEBBIX TPYHTOB — yO€Ib-
HBIY BEC ¥, CHEIUICHHE ¢, YTOJ BHYTPEHHETO TPEHHS ]

9) 3aganue koddULHEHTa TUHAMHYSCKOM CCHCMHYHOCTH COINIACHO Tal-
auuge 2,

10) BBIOOP PYHKIMH MEKKOIOHKOBBIX CHIL.

5.5.7.  Pacuer mpocTpaHCTBEHHOTO KO3 (PHIMEHTa yCTOHYHBOCTH BHITIO-
HACTCA B CICAYIOMEM HOPAAKE (CM. pUCYHOK 5):

11) pacuer mus kaxmoii KOJOHKH HadaJbHBIX 3HAUCHHUM N;=N,, = N, ne

3aBUCAINUX HHU OT KaKHUX CHII, Kpome W:

N=Wocos¢9y—koW-sinHy; (24)
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12) pacuer xoapdunrentor ycroiuusoctu K u K, CyMMupOBaHHE IIpoO-
U3BOJMTCA IO BCEM KOJIOHKAaM MacCuBa, corjacHo ¢opmynam (20) u

(21);

Pucynok 5S—  PacueTHas cxema KOJIOHKH I'PyHTA C IPUJIO)KEHHBIMH YCUIIHAMHA

13) pacuer qna kaxa0# KonOHKH 3HaueHUN Nyu N,,, 3aBucsamux ot Ky u K,
COOTBCTCTBCHHO!

_ W—(A-c-sinax+U-tg(p-sinax)/Kf.

N,= ; ; 25

4 c050y+(tg(p~s1nax)/Kf (25)
W—-{(A-c-sina,+U-tgep-sina, )/ K

N = ( g g o)/ n. 26)

cosd, + (tgg-sina, )/K,,

14) pacuer MEXKOJOHKOBBIX CHI E 1 P. I KaXKa0# KOJIOHKHA PacCUUTHI-
BatoTcs cuyel Ey, E,, Pru P, 3aBuciamme oT Ky u K,, COOTBETCTBEHHO.
MeKKOJIOHKOBBIE CHJIBI /5 PACCUMTEIBAIOTCS 10 OCH X, CUJIBL P — O OCH z.
B kpaiineif Touke UIA KaXXAOW KOJOHKMU CWIBI E; W P; MPUHAMAIOTCA
PaBHBIMH HYJIO. 3aTE€M MOCIEAOBATENBHO PACCUUTHIBAIOTCA CHIBL Fp B
Pr o cnenyromum Gopmynam:
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Ep=1L; +(c~ A-U- tg(p)-cosax/Kcoom& +

+N-(tgp-cosa, /K, ,ypne —C€0SO, )+ 1-W; 27)

PR :PL _‘(C'A_U'tgw)'cosaz/Kcoome. -

28
—‘N-(tgqo-cosaZ/Kcoom—cos@z); (28)

15) pacuer nna Kaxa0H KOJNOHKM 3HaYeHUH Ny U N, 3aBUCAIINX HE TOJBKO
OT K03 uuuenTos K, u K,,, HO 1 OT MEKKOJIOHKOBBIX CHJI £ B P COOT-
BETCTBEHHO:

S AR A

cosf, + (tge- smax)/Kf

(A-c-sinax+U-tg(p-sinax)/Kf_ (29)
cosf, +(tgp-sina, )/K,
v =X = Xp) = =Ve)
" cos, +(tgp-sine, )/K,,
_(A-c-sinax+U-tg¢-sinax)/Km. (30)
cos, +(tgg-sina,)/K,, ’
Xeoome =4 1) Ecoome> €2)
Veoome =24+ 12(2) Peoome- (32)
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6. PACYET OIIOJI3HEBBIX TABJEHUI

6.1. METOJ ONPEJAEJBHOTO PABHOBECHS

6.1.1. B pamkax Teopuu npenenbHOro paBHOBECHS, ONOJI3HEBOE JIaBJICHHE
HA COOPYXeHHE P ompemenseTcs pasHOCTHIO yIEPKUBAIOIIUX M CABHTAIOINHAX CHII
(MOMEHTOB), IEHCTBYIOIUX BAOJH MOBEPXHOCTH CKOJBKCHHA ¢ yIeTOM obecmeue-
HUA HEOOX0AUMOTO Ko3(hpummenra 3anaca K. BennunHa ONON3HEBOrO AaBieHus P
TPA TOM ONPEAEIACTCA Pa3sHOCTBIO JABJICHHS TPYHTa P, CO CTOPOHBI BEPXOBOTO
CKJIOHA M OTHOpA TPyHTa Pj, HIDKEC PaCICTHOTO CEUECHUA 10 CKJIOHY (PUCYHOK 6):

P=P,—F, 33)

MpoTuBoononaHesas
KOHCTPYKUMSA

Teno onon3Hs

MNoBepxHoOCTb
CKONbBXeHWs!

Pucynok 6 —  IIpuHUMIHATBHASL CXeMa PacueTa OMON3HEBbIX JaBICHUIH
€ YUETOM OTIIOPa FPyHTa

6.1.2. B ciyuae eciiH HAXKE COOPYKEHHA HE HMCCTCA IPYHTOBOMH NPH3MBL,
CMOCOOHO# OKa3bIBATh PCAKTUBHOC MABJICHHUE HUIIH IO OITOJI3HEBBLIM YCJIOBUAM OKH-
JAaeTCs MOJHOC MM YaCTHYHOE OTCIOCHHE Mmopoa OT HHU30BOH 4acTu coopymeHm‘/‘I,
OTIOP I'PYHTA P, HE yUUTHIBAETCA:

P=P, (33a)
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OmnonsHeBoe maBicHue P, Tak )Ke, Kak U ero coctaBismoinue P, u P, B kKax-
JIOM Pacy€THOM CEUCHUH HE TOJDKHBI HMETh OTPHIATEIbHBIX 3HAUCHHIA;

P,20, B, 20, P20 (34)

6.1.3. Touka OPHUIOKEHHA CHIBl OIOJ3HEBOTO HABJCHHA MO TIyOHHE
OIIOJI3HEBOTO (OMOJI3HEOIMACHOT0) MAacCHBa ompenessieTcs GopMoii SMIOpsl aBiie-
HHA TPYHTOB. B ciydyae OTCYTCTBHA CMENHUATBHBIX HUCCIeNOBaHH, OOBIYHO MPHHU-
MAarOT THAPOCTATHIECKYTO (TPEYTOJNBHYIO) (POPMY MOPH PACIPEACISHAA OIIOJI3HE-
BOT'O JIaBJICHHS 110 TJIyOHHE.

6.1.4. OneHKa ONOM3HEBHIX JABJICHUIT METOAMHU MPENEIBHOTO PaBHOBE-
CHA BBIIOJHACICA C HCIOIb30BAHUEM OTCEKOBOW MOJEIH ONON3HA. YKa3aHUA IIO
COCTABJICHHIO PACUETHOM OTCEKOBOI MOJETH MPUBEACHHI B Taparpade 5.2 (m. 5.2.3-
52.11).

6.1.5. JlaBJieHHe TpyHTa CO CTOPOHBI BEPXOBOTO CKJIOHA P, B COOPY>KEHUH
KOMITIEHCUPYETCS PaBHOI 1O BEIMYNHE PEaKUUeii 1 pacCMaTPUBAETCA KaK yIEPiKH-
BAlOIas cuia (PUCYHOK 6):

W3 YCIIOBHS PAaBHOBECHS CHIT

-1 -l
Py =Ko D Ty =2 Ry: (35)
i=1 i=1
U3 YyCJIOBUA PABHOBCCHUA MOMCHTOB CHJI
1 Jj-1 J-1
Pam=_ Kasz_sz > (36)
YL = i=1
roe K, — k03¢ ¢uLueHT 3amaca 411 BepXHeH YacTH OMOJ3HS;
IRy, — CyMMa YIAEPKHMBAIOIIMX CHJI (MOMEHTOB) B CMEIIAKOMEMCA MacCH-
BE IPYHTOB;
Ll —— CYMMa COBMIAFOIIMX CHII (MOMEHTOB);
J — HOMEp OTCeKa BBIIIE PACUETHOrO CEUEHHS 110 CKIIOHY;
n — ofmIee KOIMUECTBO OTCEKOB PACUSTHOM CXEMBI;
y — IJIEYO COCTABJIAIOIIEH ONOI3HEBOTO JABJICHHUA B PACUETHOM Cede-

HUH (CM. PUCYHOK 7).

6.1.1. Ornop rpyHTa P), HUKE PaCYETHOTO CEUCHHS IO CKJIIOHY B COOPY>KCHHH KOM-
MEHCHPYETCA PaBHOM IO BeIMUUHE peakuuell U paccMaTpHBaeTCs Kak COBH-

raromas cuia
(pucyHOK 6):
U3 yCIIOBHA PABHOBECHS CHIT
1 n n
by =K_bZ_Rf‘ZTf5 37
i=j i=j
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N3 yCJIOBHA PABHOBECHUA MOMCHTOB CHII

11 & Z”:
B=—l2 2Bn= 2Tn} (38)
y| Kp i=j+1 i=j+1

rane K, — ko3hdUImeHT 3amaca A1 HIKENeKaleidl YaCcTH OIOJI3H,;

6.1.2.  Pacuer ONOJI3HEBHIX HABICHHN PEKOMEHIYETCS BBIMOJIHATH C MC-
MoJIb30BaHKEM (popMyn MeToma OOIIero NnpeaenbHoro papHoecua. OCHOBHBIE O-
MyLIEHAA METOAA ¢M. 1L 5.2.12,

6.1.3. OcHoBHBIE (POPMYJIBI AJIsI paCU€Ta OTOI3HEBBIX JABICHHIT METOIOM
001mero npeaeNbHOro PaBHOBECHSA NPHBENEHH HIDKE. [1oACHAIOMmUE cXeMbl IpUBE-
JileHbl Ha pUcyHkax 1, 6...7.

n+1

Ks

Pucynok 7 — PacueTHas cxeMa OTCEKOBOrO METO/A /I BEIUYMCICHH OTOJI3HE-
BOT'O JIaBJICHAS

JlaByienue rpyHTa P, €O CTOPOHBI BEPXOBOTO CKIIOHA M3 YCJIOBHSA PABHOBECHS
cui:
J1 J-1 J1
Fyr=K, ZNI- sing; + 14, ZWZ + ZD,- sinB; |-
i=1 i=1 i=1

j-1
‘Z[Ci J; +(Ni — U li) tg(”f]cosai; 39)
i=1
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JTaBJICHHUC TPYHTa P « CO CTOPOHEI BEPXOBOTO CKJIOHA U3 YCJIOBUA PABHOBCCHUA
MOMENMOEG:

1 -1 -1 -1 j-1
Fom=— Ka[ZNifi"'ZVVixi+/uvZVVixi+:uhZVViei+
i=1 i=1 i=1 i=1

& o (40)
+2.D; diJ_ el +(N; -, li)tgwi]Rz};
=1 ,

i=1

OTIIOp TPyHTa P; CO CTOPOHBI HU30BOTO CKIOHA U3 YCIOBHA PaBHOBECHUS CUL:

n
Z [Ci i+ (Ni —Uu; li)tg(o,]cos a;

_i=J _
Fyr = X,
- ZH:N sine; + ZH:W+Zn:D»sinﬂ ; (41)
i i T Uy i i i |
i=j i=j =

OTHOp IPYHTA Pj CO CTOPOHbI HU30BOTO CKIOHA M3 YCIOBHA PABHOBECHA MO-
Menmog:
n
Z[Ci L+ (V=1 g R,

B, =—4=1 -
bm y Kb

n n n n n (42)
- ZNifi +ZI/Vixi +/1vZWixi +#hzmei+zDidi ;
i=j i=j i=j i=j i=j
TIMPUMEYAHM .

1. Pacumgpopky o603HaueHHid, Bxoaamux B GopMyssl cM. B 1. 5.2.13.
2. Ykazaams mo  BEIOOopy kodpdmmmenta 3amaca K cM. B
m 7.5.
6.14. [TpaBwmia 3HAKOB AaHAJIOTHYHBI TPWHATHEIM I pacdera Kodphuiu-
€HTa YCTOWYHBOCTH METOOM OOIIETO MPEAeIBHOTO PaBHOBECHT (CM. 1. 5.2.14).
6.1.5. Brraucnenne Omo3HEBHIX JABJICHIH IO METOAY OOINETo IMpeaetb-
HOTO PaBHOBECHS PEKOMEHAYETCs BHIONHATH B CICAYIOIEH MOCIEAOBATEIBHOCTH
(pucyHku 8-9):
1) BBIUHCIICHHE T€OMETPHIECKHX IapaMeTpoB OTCEKOB
(. 5.2.16);
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Moarotoska pnsmKo-

Het it

A

l Pacuet ononsHeBoro
> [aBneHusa c y4eTom

v MEXOTCEKOBbIX CUI
BbruncneHne ononsHesoro

P fAaeneHus 6es yyeta

v

| BbiGop nepeoro ceuenus

MEXKOTCEKOBLIX G OkoHuaTenbHbIN pacyeT
3 npw Acp
MpenBapuTenbHbIA pacyeT / v /
OMON3HEBOro AABMEHUs OnonsHesoe faeneHve
C Y4YETOM MEXOTCEeKOBbIX
cun npun Ao —>| CnepyioLyee ceveHue |
+ Het
I Criegylowiee sHaveHve A [“ —< MocnepHee ceyeHve >
Na
Het
KoHel
Ha
/ PelueHne He HangeHo /—

Pucynok 8 — Biiok-cxema pacuera OION3HEBBIX JABICHUN
C YUETOM BCEX YCJIOBUH CTATUYECKOIO PABHOBECHA

PacueT ycunuii B otcekax

v

BbramncneHHble yeunus
OTNMYAIOTCA OT NpeabIAYLLNX
3HaveHui

y Her

BbluncneHne ononsHesoro
AaBneHus

Pucynox 9=  Biok-cxema pacueTa COCTaBJAIOLIMX OMOJI3HEBOTO
JIABJICHUS U3 YCJIOBUA PABHOBECHA CHJI (MOMEHTOB)

Oa

a

MexaHuecknx —< PelueHne HangeHo >—
1 TeOMETPUYECKUX JaHHBIX
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2) onpeneneHue MOCTOSTHHBIX yCHITHiA B OTCeKax
(m. 5.2.17);

3) pacyer COCTaBJAIOIIMX OMOJ3HEBOrO Aasienus P, u P, U3 yClIOBHA paB-
HOBECHs CHJI © MOMEHTOB CHJI 0€3 yueTa KacaTeJIbHBIE MEXOTCEKOBBIX
cun X (m 6.1.11);

4) pacyer COCTaBJITIOLIMX OMOJ3HEBOro AasieHus P, u P, U3 ycioBHA paB-
HOBECHS CHJI H MOMEHTOB CHJI C Y4€TOM HOPMAJIbHBIX [ M KacaTeNIbHbBIX
X M&XOTCeKOBbIX cuit (1L 6.1.12);

5) pacuer ONMOJ3HEBHIX JaBJieHU P ¢ ncnosnb3oBaHueM (popmyust (33).

IMTPUMEYAHUE.

Pacuer COCTaBIAIOMIHX OMOJI3HEBOTO NaBJICHUA P, U P, MPOWU3BOJWATCA: M3
YCIIOBHA paBHOBECHA cul 0 (opmynam (39) u (41), MOMEHTOB CHJI — C UCIIOJIB30-
BaHueM dopmyn (40) u (42).

6.1.6. PacueT cOCTaBIAIOMUX OMOJI3HEBOrO AaBieHusa P, u Py u3 ycioBus
pPaBHOBEeCHA CHUJ U MOMEHTOB CHJI 03 ydyeTa KacaTellbHbIe ME&KOTCEKOBBIX CHII X
MPOU3BOIUTCA B CICAYIOMIEM IIOPAIKE:

1) B kaxIoM OTCeKe BBIYMCISIOTCS CHJIBI HOPMAaJbHOW peakuuu N 1O I1o-
JOIBe ¢ Hcmoiab3oBaHueM ¢opmyisl (5). KacarenbHble MEXOTCEKOBBIE
CHJIBL X HE YUUTBIBAIOTCAL.

2) B COOTBETCTBHM C BBHIOPAaHHBIM PACUETHBIM CEUYEHHEM, BBIONHICTCA
pacueT COCTaBJIAIOIUX OMOJ3HEBOro AaBleHud P, u P, U3 yClIOBUsA paB-
HOBECHA CHJI M MOMCHTOB CHJL.

6.1.7. PacueT cocTaB/MIONINX OMOJI3HEBOTO AaBjieHUS P, u Pj U3 yCIOBHA
pPaBHOBECHSI CHJI 1 MOMEHTOB CHJI C YIETOM HOPMaJbHBIX [ M KacaTelbHBIX X Me-
JKOTCEKOBBIX CHJT IPOU3BOIUTCA B CIEAYIOUIEM MOPAAKE:

1) IIpuHnMmaeTrcs ouepenHOe 3HAUCHHE A.

2) B xaxmoM OTceKe BBITOJIHACTCA pacueT MEKOTCEKOBHIX CcHI £ H X, a
TAKKe CHJIbI HOPMaJbHOH peakuuu N MO NOJOLIBE B CAEAYIOUIEH mocie-
JOBATENbHOCTH:

a) Pacuer HOpMaNBbHBIX MEXKOTCEKOBBIX CHII K 110 popmyiie (8).

6) OmpeneneHue KacaTelbHbIX MEKOTCEKOBBIX cHIl X 1o popmye (7).

B) BrruncieHrue CHIBI HOPMAJbHOW peakumu N 1O MOAOIIBE ¢ WCITONIH30-
BaHHEM (HPOPMYJIHI (5) C yIETOM KacaTeNbHBIX MEXOTCEKOBBIX CHI X.

r) CpaBHHBAIOTCSA 3HAUCHUA CHJIBI HOPMAJbHOM peakiuu N IO NOJOLIBE
Ha TIPEeAbIIYINEM U TOCISIHEeM mare BeraucieHuit. Ecim pasanma AN
MpeBbImacT TPeOyeMblii MHUHHUMYM, pacueT MOBTOPSACTCS, HaYMHAS C
IIYHKTa (a).

3) BoInonHseTcs KOPPEKTHPOBKA MOAEIH MYTEM HCKIIOUEHHUS OTCEKOB B
BerHeﬁ JaCTH OIIOJI3HA € OTPHUIATCIIbHBIMH BCIIMYMHAMU MEXKOTCEKO-
BBIX YCHJIUH.

4) B COOTBETCTBHH C BBIODAaHHBIM PACUETHBIM CEUEHHEM, BBITIOJIHAETCS
pacyeT COCTaBJIIOUINX OIMOJI3HEBOTO AaBieHus P, u P, U3 yclosus pas-
HOBECHA CHJI 1 MOMEHTOB CUJT,
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5) CpaBHHBAIOTCA MEXKAY COOOM 3HAYEHHS COCTABJIOMMX OIOJZHEBOIO
Jasiaenua P, (Pp) U3 ycinoBus paBHOBECHS CHJI W MOMEHTOB cui. Eciu
pasuuna AP, ., (AP ) NpeBbIIaeT HEOOXOMUMbIH MHHHMYM, pacder
NOBTOpsAETCA, HAUWHas ¢ myHkTa (1).

TTPUMEYAHM L.

1. BrruncieHue yCuianii B OTCEKax I pacue€TOB COCTABJLIFOLIMX OIOJI3HE-
BOTO JABJICHHA U3 yCIOBHA PABHOBECHA CUIl Py MOMEHTOB CHII P, Ipo-
U3BOAATCA PA30eanlo.

2. Pacyersl BBINONHAIOTCA METOAOM IIOCIACHOBATEIbHBIX NPHOIMKEHHI
(ureparmit).

3. Ha npakTuKe JOCTaTOYHO AOCTUTHYTh pasHULs! AP, 1, (AP 1.,,) HE Gonee
0,1H.

4. CX0QuMOCTb COCTaBJLAIOIIUX OIOI3HEBOro AaBieHus P, (P) U3 ycioBus
paBHOBECHS CHUJI 1 MOMEHTOB CHJI 00€CTIEUHBAETCA 3a CUeT moadopa co-
OTBETCTBYIOIIETO 3HAYCHUA Koo duienTa A.

5. 3HaueHus ko3dduuueHTa A NPUHUMAIOTCA B JOJNSX OT SAWMHWIEBL. Ha
MpaKTHKe HHTEPBaJ 3HaUeHU A pekoMeHayercs npuHsaTh oT 0 1o 1,25.

6. YxazaHus 1o pacueTy 3HaueHHS (PYHKIHH MEKOTCEKOBHIX CHI f{X) mpH-
BeIeHBI B 1. 5.2.21.

6.1.8. VYkazaaus 1o  y4eTy  JACHCTBHA  TPyHTOBBIX  BOA  CM.
m 5.2.23-5.2.24.

6.1.9.  VYkazaHui Do ydery celicMmueckux BosaeiicTBmii cM. m. 5.2.25-
5.2.30.

Yuem muozoapycnozo pacnonoxncenus
YOEPAHCUBAIOWUX COOPYHCEHUTI

6.1.10. OcHoBHbIe OpMYJIEL IS pacueTa OMONI3HEBBIX AAaBICHHA METOIOM
00LIero NpeaeabHOro PaBHOBECHS € YIETOM MHOTOSIPYCHOI'O PACIOJNIOKEHHUS Yaep-
JKHBAIOIINX COOPYKCHHM MPUBEACHEI HIDKE. [10ACHAIONIME CXEMBI NMPHUBEACHE Ha
pucynkax 1, 10-11.

JaBnenue rpyHTa P, O CTOPOHBL BEPXOBOrO CKJIOHA U3 YCJIOBHS PaBHOBECHS
cu:

b b 5 ‘
P:szZFj zNiSinai+#hZWi+ZDiSinﬂi+Pb§fi _
i=a i=a i=a

b (43)
= et + (N w1 )tgpi] cos e ;

i=a
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MpoTuBOONON3HEBDLIE
KOHCTPYKLUN

Teno ononsHa

lMNoBepxHOCTL
CKONbXEeHUA

Pucynok 10 — [IpuHnunmuampHas cxeMa pacdera OMOJ3HEBBIX JAaBJICHUH
Ha SIPYCHI CBAWHBIX COOPYKEHHUH € yUETOM OTIOpa IPyHTa

yj_1

b+1

kY]

=i
Pa

Pucynok 11 = PacueTHas cxema OTCEKOBOTO METO/A IJISI BEIUMCICHHUS
OMOJI3HEBHIX JaBJICHHH Ha MHOTOAPYCHBIE CBAiHBIC COOPYKEHUS
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JAABJICHUC T'PYHTa P « CO CTOPOHBI BEPXOBOr'0 CKIIOHA M3 yCJIOBHA PABHOBECHA
MOMENMO8:

. 1 b ) b b
Pim :y_{Kj(zNi fi +(1+ﬂv)ZWixi + 4y ZW, ¢+

J i=a i=a i=a

b . b (44)
+2Didi+Pb]r;1yj—1 _Z[ci/i+(Ni—uili)tg(/7i]Ri ;

i=a i=a

OTHOP IPyHTA P CO CTOPOHBI HU30BOTO CKJIOHA U3 YCIOBHA PABHOBECHS CUI:

b .
Z[Ci I, +(N; —u;1)tgg,]cos a; + P/

ij“l _ i=a _
f
K
5 b b
—[ZN,-sinai+thWI-+ZD,-sin/j’iJ; (45)
i=a i=a i=a

OTIOp I'PyHTa P, CO CTOPOHEI HU30BOTO CKJIOHA U3 YCJIOBHA PaBHOBECHUA MO-
MEHmOE:

b .
o Z[Cili + (V-1 )ige R, +P,y;
P/ = i=a _
Yj-1 K;

(46)
b b b b
[ZN;ﬁ+(1+ﬂv)ZVl’ixi+ﬂhZWiei+2Did,)}~
i=a i=a i=a i=a

TTPUMEYAHU AL
1. Pacumdporky 0603HaueHHIA, BXOAAIHX B HopMyIsl cM. B . 5.2.13.
2. Yka3aHud 10 BEIOOpY KO3 duienTa 3amaca K cm. 1. 7.5.
6.1.11. IIpaBmia 3HAKOB aHAJIOTHYHBI MPUHATHIM UL pacueTa Kod(duiu-
€HTa YCTOHYMBOCTH METOAOM OOIIETO MPEAeNbHOrO paBHOBECHA (CM. 1. 5.2.14).

6.1.12. BrpruncieHre ONOI3HEBHIX JABJICHUH 110 MeTOAy OOILIEro Npeneis-
HOrO PaBHOBECHA C YYETOM MHOTOAPYCHOTO PacCHONOKECHHA yAEPKHBAIOIIHX CO-
OpY’KECHHH PEKOMEHIYETCsl BBIMOJHATh B CIEMYIOMEH MOCIe0BaTeNbHOCTH (pH-
CYHKH 9,
12-13):
1) BeruncIeHNne TeOMETPHYESCKHX TapaMeTPOB OTCeKOB (1. 5.2.16).
2) OnpexneneHue MOCTOSHHBIX YCHIHH B oTceKax (. 5.2.17).
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3) Jluis KaKIo# YacTé OMOJ3HA (BEpPXHEH, MEXIY SpycaMu KOHCTPYKIUN K
HUDKHEH );

a) pacueT COCTABJMIOIIMX OIOJI3HEBOIrO AaBieHus P, u P, u3 ycioBus
pPaBHOBECHS CHJI M MOMEHTOB CHJI 0€3 ydeTa KacaTelbHBIX MEKOTCEKO-
BbIX cua X (1. 6.1.11);

6) Pacuer COCTaBIMIOMNX OIOJ3HEBOIO NaBieHus P, u P, W3 yClOBHA
pPaBHOBECHS CHJ ¥ MOMEHTOB CHJ C YUETOM HOPMalbHBIX £ W Kaca-
TEJBHBIX X MEKOTCEKOBBIX CHII (1. 6.1.12).

4) Pacuer OMOJ3HEBBIX NABIEHUH P MEXIYy KaKIBIMU ABYMS CMEKHBIMH
YaCTAMH OIOJ3HA C HCIOJb30BaHUEM popmyitsl (33).

I[TPUMEYAHMUE.

Pacuer cocraBisfromux OMOA3HEBOrO NaBlIeHHA P, U P, NPOU3BOAMTCA. H3
yCIIOBHsI paBHOBeCHs CHIT 110 opmynam (43) u (45), MOMEHTOB CHJI — € HCIIOJIB30-
BanueM hopmyn (44) u (46).

6.1.13. B oOmem ciyuae, Kakaasd A3 4acTell OINOI3HEBOrO Tella MEKIY
SAPyCaMU COOPYKEHUN MOXKET OBITH B LI€JOM HEYyCTOHUMBON, YCTOHUMBON WM yC-
TOHYMBON B BEPXHEN YaCTH U HEYCTOMYUBOM — B HIJKHEH:

:
Her Tekylwan YacTb
MogrotoBka Manko- ONON3HA BEPXHAR
MeXaHUUYECKMX M1 U HDKHAA
reoMeTPUUYECKUX JaHHbIX # Oa
L 2 BbiuucneHue
Beibop neauuum ONON3HEBOW Harpy3Ku
Apyca CoopYXeHus Ha HWXHUA ApYyC
v v
N Buibop nepBoii || Texywss yactb Her
4YacTn OMoO3Hs OMON3HA cpeaHan
MIMN HUKHAS
Pacuet ¢ a
OMOMN3HEBbLIX AABNEeHNi Boaucnenme
B sIpycax COOpPYXeHWi oTTOpa FPpyHTa Ha
v BEPXHUIA APYC
Hoean ¥
no3nLIMs Sipycos MocneMHas 4acTh ONON3Hs ><—
COORYXEHWH Hor
Het
Crepnyiowas 4acTb Onon3Hs '—
Pucynox 12 = biiok-cxema pacuera OMoOJI3HEBBIX JAaBJICHHI HA MHOTOSIPY CHbIE

CBaMHBIE COOPYKECHUA

48



He'r/ Aa
PelweHne HanaeHo >—

Bbluucnenne ononsHeBoro AN )
AasneHuns 6e3 yyeTa
MEXOTCEKOBbIX CUN PacueT ononsHeBoro
(KacaTeanblx) — AaBneHusa ¢ y4eTom
3 MEXOTCEKOBbIX CUI
MpegeapuTenbHbIA pacyeT -
ONOJI3HeBOro JaBneHus! OKoH4yaTenbHLIA pacyeT
C Y4ETOM MENKOTCEKOBbIX OnoM3HEBOro AABNEHUA
CUN MU Ag npu Ao
v

Cnepyloulee aHayveHue A |<— / OnonaHeBoe aAaBneHue /

<> (Cromu )
A
Da
/ PelueHue He HaligeHo 7

PucyHok 13 = biok-cxema pacueTa OIOI3HEBOIO JaBJICHUA BIIIE (MM OTHOPA
TPYHTa HIKE) Ipyca COOPYKEHU I

- B IIEPBOM CJIy4ae pacCMaTpUBAaeMas 4aCThb ONOJ3HA CO3JACT JaBJICHHE Ha
HIDKECTOALINH APYC yACPKUBAIOLIINX COOPYKEHHMN:

P/>0, P/ =0;

>

- BO BTOPOM CIIy4a€ — CO3JAeT OTIIOP ISl BBILIECTOSAINEH KOHCTPYKITMH B HE
OKa3bIBAET JaBJICHUS HA HIKECTOSIIHMA ApYyC:

P/ =0, P/ >0;

- B MOCJIEOHEM CIy4ae pacCMaTpuUBacMas 4acTh OIOJI3HS ACIHUTCA HA JBE,
KOTOpbIE€ OTHOCATCA COOTBETCTBEHHO KO BTOpPOH M NEpPBOii pacyeTHHIM
cxeMam.

IToaTOMy pelIeHne CHCTEM YPaBHEHHMI JJISi TAKUX YacTeH OMOJ3HS MPOH3BO-
IUTCA ABa pasa. Ui pacdera COCTABIAIOLICH ONOJI3BHEBOIO JABJICHHA P, BEIMYHMHA
P, npunuMaeTcsa paBHOH Hymo. COOTBETCTBEHHO, I ONpEncieHus P, 3HaueHue
P,=0.

6.1.14. VYka3auusa mno ydery JACHCTBMA TPYHTOBBIX BOX  CM.
m 5.2.23-5.2.24.

6.1.15. VYkazauumst mo ydeTy celicMHUeCKHX BosielcTBuil cM. m. 5.2.25-
5.2.30.
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6.2. METOJ KOHEYHLIX DJIEMEHTOB

6.2.1. B paMkax MeTO/]a KOHEUHBIX 3JIEMEHTOB, OIIOJI3HEBOE JTABICHHE Ha
CoOpykeHHe 00yC/1aBIUBACTC PA3HOCTBIO HANPSDKEHUIL B IPYHTE B ILTOCKOCTAX IIO
KOHTaKTy ¢ COOPY>XKCHHEM CO CTOPOHBI BEPXOBOTO M HH30BOTO CKJIOHA (PHCYHOK
14). Jlna pacuera OMOI3HEBHIX NABICHWI, KaK MPABIIIO, MPUHUMAIOTCS TOPH30H-
TaJbHBIE COCTABJIAIOLINE HAPSHKEHUM B IPYHTE B BEPTUKAJILHOH IIOCKOCTH.

Onon3HeBOE NaBICHHUE HAa COOPYXKEHUE P Ipu 3TOM OIPEACIAETCA Pa3Ho-
CTBIO PE3YIBTUPYIOLIMX 3IIOp OMOM3HEBOIO JABJEHUS TPYyHTa p, €O CTOPOHBI
BEPXOBOTO M OTIIOPA TPYHTA Py,

MpoTueoononsHesas
KOHCTPYKLUA

Teno onon3aHs

Pb

[loBepxHOCTb
CKONbXeHns

PucyHok 14 - [IpuHIMINanbHAs cXeMa pacueTa OMOI3HEBHX NaBICHHUI C y4eTOM
OTIIOpa IPyHTa

HWKE PACUCTHOIO CCUCHHUA IO CKIJIOHY, C YUETOM obecrieuenus HCO6XOJZ[I/IM01'0 KO-
st ¢umenTa 3amaca K:

h h
P= ijadz_jpbdz’ (47)
0 0

rae p.(p,) — MaBlICHHE TPYHTA Ha COOPYIKEHHE CO CTOPOHBI BEPXOBOTO (HH30BO-
r'0) CKJIOHA Ha TiyOHHE z OT MOBEPXHOCTH 3eMIH, kIIa;

z — riy6GHHA TOYKHM ONMPEACIICHHUS AaBJICHHS OT [TOBEPXHOCTH 3EMITH, M
K — ko3¢ ¢umpeHT 3amaca.
6.2.2. B cmyuae ecnu HHKE COOPYKEHHS HE HMEETCsl TPYHTOBOI PU3MEL,

CI0COOHOH OKa3bIBaTh PEAKTHBHOEC JABIICHHC HJTH II0 ONOJI3HEBHIM YCIOBHAM OXKH-
JIaeTCsA MOJHOE WM YaCTHYHOE OTCIIOEHHE MOPOA OT HH30BOH 4aCTH COOPYKEHHIH,
JIaBJICHUE OTIIOpA TPYHTA p) HE YIUTHIBACTCA:

h
P=K| py. (47a)
0
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6.2.3. B cnydae ompenencHAs TaBICHUSA Ha KOHCTPYKIMIO, HE TIPETSTCT-
BYIOIIYIO ()MIIBTPALMK TOA3EMHBIX BOJ, PacdeT MPOU3BOAAT C HCIONB30BAHHEM
3 eKTHBHBIX HANPSDKEHHN.
B IMPOTHBHOM CJIy4ac CICAYET YYUTHIBATS I HAPOCTATHYCCKOC NaBJICHUC BOAbI.

6.2.4. O1eHKa OMON3HEBHIX JABJICHHH METOJOM KOHEUHBIX 3JICMEHTOB
BBITOJHACTCA ¢ HCIIOJB30BAHACM KOHCUHO-2JIEMEHTHOH MOIEIH. YKa3aHHA IO CO-
CTaBJICHUIO PACUETHONW KOHETHO-3JIEMEHTHOM MOJENH MpUBEIeHH B maparpade 5.3
(n.5.3.3-53.8).

6.2.5. HeobxoauMmoO y4uThlBaTh, YTO HAJIHYHE CTPOUTEIBHBIX KOHCTPYK-
Wil B mpeAenax pacueTHOH MOAEIM BIMAET Ha HaNpsXEeHHO-IehOpMUpPOBaHHOE
COCTOSIHHE TPYHTOBOTO MaccuBa. [ pacuera OMOJI3HEBOTO NABICHHA HA MPOEKTH-
PYyEMyI0 KOHCTPYKIHMIO IIPH H3MCHCHHH €€ IOJNOKEHHA CIeAyeT INPOBECTH HOBBLH
pacdeT HanpsKeHHO-Ae()OPMHPOBAHHOTO COCTOAHUA MOAETIH.

6.3. KOMBUHUPOBAHHBII METOJ

6.3.1. B paMkax KOMOMHHPOBAaHHOTO METOMA, OIMOJI3HEBOE NABJICHHE Ha
COOpY)KeHHe P omnpeaenseTcs pa3HOCTHIO CABHTAIOIINX H yAEPKHBAIOMIHX CHIIL,
JeUCTBYIOIIX BJOJNH ITOBEPXHOCTH CKOJBKECHHA ¢ YYeTOM 00eCmeueHus HeoO0Xo-
auMoro ko3(dduuuenta 3anaca K. BennuuHa OMOJN3HEBOro JaBJi€HHS P MpH 3TOM
OIPeneNAeTcs] Pa3HOCTRHIO JABJICHUS TPyHTA P, CO CTOPOHHI BEPXOBOTO CKIIOHA H
OTIIOpa TPYHTA Pj HIDKE PacueTHOTO CEYEHHA MO CKIOHY (cM. dopmyny (33) u pu-
CYHOK 0).

6.3.2. Pacuer ononsHeBoro gaBieHus P, a TakKe ero coCTapBoWuxX P, u
P, cnemyer MpoOU3BOAUTE C yIE€TOM yKasaHuii 1. 6.1.2-6.1.3.

6.3.3. OT1ieHKa OIIOI3HEBHIX JaBJICHUN KOMOMHHPOBAHHBIM METOZOM BHI-
MOJIHAETCSA MOCPEACTBOM COBMECTHOTO HCIOJIB30BAHUSA KOHEUHO-3JIEMEHTHONH MO-
JICIA TPYHTOBOTO MAaCCHBA M OTCEKOBOM MOZENH OMOJ3HA C YUETOM yKa3aHui mapa-
rpaa 5.4 (. 5.4.3-5.4.7).

6.34. JlaByreHHe TPYHTA CO CTOPOHEI BEPXOBOTO CKIIOHA P, B COOPYKSHUH
KOMIIEHCHPYETCSl PABHOM 110 BEIMUYMHE PEAaKIMell 1 paccMaTpUBaeTCs Kak YAEPKH-
BArOLIAs CHJIA — M3 YCJIOBUSA PABHOBECHA MOMEHTOB COIVIACHO yKa3aHMAM IL. 6.1.5.

6.3.5. Otnop rpyHra P, HIKe PacdeTHOro CEUEHMA II0 CKJIOHY B COOpY-
JKEHMU KOMITCHCHUPYETCsSI PAaBHOM MO BEMMYMHE PEakuuel X paccMaTpHBASTCS Kak
CABUIralomas CHIa — H3 yCIOBHA PABHOBECHA MOMEHTOB COIJIACHO YKAa3aHHAM II.
6.1.6.

6.3.6. Pacuer cymm capuraromyx ¥ yAepKHUBAIOIINX YCUIMHA 1O MOBEPX-
HOCTH CKOJIb)KCHHS B KaXKJAOM OTCEKE TMPOU3BOIUTCA C YUETOM yKasaHwid m. 5.4.4.-
54.7.
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7. YKA3AHUA 11O PACUETY YCTOﬁ‘IHBQCTH
CKJIOHOB 4 OIIOJI3BHEBBIX JABJEHHNU
7.1. UCXOJHBIE JAHHBIE AJId PACUETA
7.1.1. JLtsa mpoBeaeHNs pakTHYECKO# W MIPOTHO3HOMN OLEHKU CTEHNEeHH Y C-

TOHYMBOCTH OTKOCOB M CKJIOHOB, @ TAKXXE€ Pacuera ONON3HEBHIX JABJICHHH HE00X0-
JAWAMBI CJICAYIOUE UCXOAHBIC JAHHBIC:

TonorpaMUECKHii MJIaH 3alMIIaeMoro ydacTka B Macmrtabe 1:200 —

1:1000;

XapaKTepHbIe HHKEHEPHO-TEOJIOTHIESCKHE Pa3pe3bl 3alAIAcMOro y4acT-

Ka, OTPAXKAIOLHE MAKCUMAJIbHO JOCTOBEPHBIE OCOOEHHOCTH T'eOJIOTHYe-

CKOTO CTPOCHHUS CKJIOHA;

TIOJIOXKEHHE CYTNECTBYIOIAX M MTPOCKTAPYEMBIX 3MaHUil, COOPYKEHUH, aB-

TOOOPOr M PAa3JIMUHBIX MPOE3J0B, A TAKKE JHOOBIX IPYTHX 00BEKTOB, CO3-

JIAIOIIHX JOIOIHUTEIbHYIO Harpy3Ky Ha CKJIOH,

BEIIMYAHBI CTATHICCKUX W JHHAMHYCCKHX TCXHOT€HHBIX HArpy3oK OT Cy-

MIECTBYIOMUX ¥ MPOSKTHPYEMBIX Ha CKIIOHE OOBEKTOB;

MOJIOXKECHAE M IIAPaMETPHI CYIECTBYIOMMUX yAEPKUBAIOIINX COOPYKEHHH

(MOATIOPHBIX, MOMIIOPHO-TUTAHAPOBOYHBIX CTEH, CBalHBIX, CBalHO-

AHKEPHBIX M aHKEPHBIX YACPKHUBAIOMIHX COOPYKEHUI1);

THAPOTCOJIOTHYESCKAC YCIIOBHA yIaCcTKa MIKCHEPHO#H 3aIUTH (XaHABIC 00

YPOBHAX TI'PYHTOBBIX BOJA HJM IE30METPUUECKHX YPOBHAX HAIOPHBIX

TIO3EMHBIX BOJ ¥ BOJOBMEINAIOMINX IOPOAAX ),

CYIIECTBYIOIIHE U IIPOTHO3UPYEMBIE O0JIACTH PAaCIPOCTPAHEHHA OIIACHBIX

MHXEHEPHO-TEOIOTMIECKUX MPOIECCOB!

- TUNBL OIOJ3HEH MO MEXaHHM3MY OIOJ3HEBOTO IpoLecca, TPaHHIIBI
OIIOJI3HEBHIX TS/ B ILTAHE U 110 [TyOHHE,

- TIOJNOXXSHHE B MAacCCHBE CKJIOHA IIOBEPXHOCTEH OCIabJIeHWA: TpeluH
Pa3IMYHOTO IPOUCXOMKICHHS, CTAPhIX U CBEKUX MOBEPXHOCTEH OMO3-
HEBBIX CMEIIEHHHM, KOHTAKTOB CJIOEB, IIPOCIOEB M 30H MaJIOIPOYHBIX
IIOPOJ, 30H TEKTOHMYECKOIro ApODIeHNS;

- TOJNOXXEHHE IIPOMOWH, oOjacTeil IUIOCKOCTHOH 3po3wm (pa3MBIBa U
CMEIBa TPYHTOB);

- TIyOWHBI 30H BEIBETPHBAHUS TOPHBEIX TTOPOI;

pacyeTHbIe BEMIMUYUHBL IPOYHOCTHHIX M Ae(OPMAIIMOHHBIX CBOWCTB HOPOJ

HEHApPYLICHHOH CTPYKTYpHI, & TAKXKeE 110 IIOBEPXHOCTIM M 30HaM ocnaliie-

HUA (CMEINEHHA) C YUETOM OXKHAAEMbIX U3MEHEHHIT ITHX IMOKA3aTENEH 110

CE30HHBIM IIEPHOIaM U 32 MHOTOJIETHHIA CPOK.

pacueTHas BEIWYMHA CEHCMUYHOCTH 3aLIMIIAEMOro CKJIOHA,

KJIACCHI KAaITUTaJIbHOCTH W KATETOPHH 3AIUINAEMBIX 3IaHHUN U COOpYXKe-

HUA.

7.1.2.  Kmacc KaImuTaJbHOCTU IPOTHBOOIIOJI3HEBBIX COOPY)XKEHMIl ycTa-
HABJIMBACTCA H YTBEPIKIACTCA Ha cTanuu «IIpoekTHas JOKyMeHTamusa» win «Pabo-
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Yyasg NJOKyYMEHTalWsD» B 3aBUCUMOCTH OT Ha3HAYEHWs, KJIacca KalUTaJbHOCTH U Ka-
TETOPHH 3aIMINAEMBIX 3MaHUI, COOPY)KECHHI U KOMMYHHKALIHH:

- I BCEX BUAOB NPOTHBOOMOI3HEBBIX COOPYKEHHH cienyer HazHavyaTh [I1
KJIACC KAlMTaIbHOCTH;

- JIOIyCKAeTCA MOBBIIIEHHE KJIAacca KallMTaAbHOCTH OTHAECIBHBIX IPOTHBO-
OMOI3HEBBIX coopykeHuii no Il kmacca, ecim B 30HE 3aIIUTHL PaCHOIOKeE-
HBI KPYTHBIC TMPOMBINICHHBIE TPEANPUATHS, MHOTO3TaKHAs 3aCTPOMKa,
MarucTpaJbHBIE IOPOTH WK TPYOOIPOBO/IEL,

- KJAcC KanuTalbHOCTH YIEP)KHBAIOLIMX COOPYXKEHUH mHoBBIIAaeTcS A0 |
KJIacCa, €CH TEePEUHCIICHHBIE OOBEKTH MUIM MX 9aCTH Pa3MELIaioTca He-
IIOCPEACTBEHHO HA IIPOTHBOOION3HEBBIX COOPYKCHHAX HWIH CO34ABAEMOM
HAMHA KOHTPOAHKETE;

- Il OPOTUBOOION3HEBBIX KOHCTPYKIMI Ha3Hauvaercsa [V kiacc kanuraib-
HOCTH, €CIH COOPY)KCHHE MpEAHA3HAYCHO I HIDKCHEPHON 3aIlUHTHL Ca-
JI0B, IAPKOB HIIH CEJIBCKOXO03AICTBEHHBIC YTOMUM.

7.1.3. PacueTHbIC BETMYHUHEI MPOYHOCTHEIX U Ne(pOPMAITHOHHBIX CBOHCTB
TPYHTOB CJCAyET HPUHMMATh COOTBETCTBYIOIUMH HAUMEHEE OJarompUATHBIM, HO
peasbHO BO3MOXKHBIM YCIOBHAM YCTOHYHBOCTH OMOJ3HEBOTO CKJIOHA B TOJOBOM H
MHOTOJIETHEM LMKJIAX, U OTBEYAIOLIMMH BEPOSTHOCTH, HA3HAYAEMOM MPOSKTOM B
3aBUCHMOCTH OT KJIacCa KaIMATaJIbHOCTH 3aIlIMINACMBIX 3IaHUI M COOPYKEHHIA:

KaacC. ..o BepoataocTh
USSP SEUPRP 0,99
I e 0,95
IIT e 0,95
IV e 0,80
7.1.4. PacuyeTHBIE BENMYMHBL IIPOYHOCTHBIX XapPAaKTEPUCTHUK TPYHTOB

OOJDKHBI YTOUHATECA C HUCIIOJB30BAHHCM (<06paTHI>IX)> pacucToB yCTOfI‘IPIBOCTI/I B
CIIy4asx, OTOBOPEHHBIX B 11.7.7.3. YKa3aHUs IO IPUMEHEHHIO MeToaa «00paTHBIX»
pacueros cM. 1. 7.7.1.,7.7.4-7.7.5.

7.2. BBIBOP NOJOXEHHUSA U KOJIUYECTBA PACUYETHBIX CTBOPOB

7.2.1. KoauuecTBO pacueTHBIX CTBOPOB H WX IMOJIOKEHUE B ILIAHE 3aBU-
CHT OT KOHKPETHBIX HHKEHEPHO-TEONOTHUECKHX YCIOBUM M OT MECTOIIOJIOKECHUA
CYLIECTBYIOIIMX M TPOESKTUPYEMEIX Ha CKJIOHE COOpPYKEHHM, a TaKkKe OT CTaJuu
IIPOEKTUPOBAHUS U 3a1a4, IOCTaBJICHHBIX IIPOEKTOM OCBOCHHA PACCMaTPUBACMOIQ
CKJIOHA.

7.2.2. KomuiecTBO pacueTHBIX CTBOPOB ONpENeIIETCS HEOOXOIMMOCTRIO
KaK MOXHO TOJIHEE OXBaTHTh BCE Pa3sHOOOpa3ue MHKEHEPHO-TEOJOTHYSCKHX YCII0-
BHUI IUTOIMAIKH, KOHQUTYpAIHi MOBEPXHOCTH CKJIOHA M IIOBEPXHOCTU CKOJIBKEHIA,
BO3MOYKHOE W3MEHEHHNE KOHTYPOB OIOJI3HS B IUTAHE (HAa MEPCIEKTHUBY) | T. [I.

7.2.3. PacueTHbie CTBOPH HEOOXOAMMO BHIOMpaTh B TpeAeTax Cheps
B3aMMOIEHCTBHA OIIOJI3HEBOM WM MOTEHIHMAJIBHO ONOJA3HEBOH TEPPUTOPUU C 3a-
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IIMINAEMBIM  YYacTKOM HAa OCHOBE aHalM3a pe3ylbTaTOB  HH)KEHEPHO-
re0JIOTHICCKUX M3bICKAHUM, B TOM YUCJIE ¥ CTAMOHAPHBIX HAOMOACHUH.

7.2.4. B nepByro ouepenb At OLICHKH YCTOIHYHBOCTH CJIEAY €T IIPHHUMATD
pacyeTHBIE CTBOPHI, HANMEHee OJTaTONPUATHEIE TIO YCIOBHAM YCTOWUHBOCTH

7.2.5. Ha ydJacTkax CKJIOHOB, TI¢ HaJIMUYHE OMOJ3HEH He 3a()UKCHPOBAHO,
HO UX BEPOATHOCTH 00YyCIOBJICHAa CTPOUTENBCTBOM IIPOEKTHPYEMBIX 0OBEKTOB, pac-
YETHBIE CTBOPHI HA3HAYAIOT HA OCHOBE IeOMOP(OIOrHUECKOro aHANIH3a y4dacTKa
CKJIOHA B 30HC BJIMAHASA TPOSKTHPYEMBIX 3/TaHIH W/HAIM COOPYKEHMIA.

7.2.6. Ha xaxxgoM oOmnoa3He pEeKOMEHAYETCAd Ha3HA4aTh KaK MHHUMYM
OJIMH pacYeTHBIH CTBOP, IPHYPOYCHHBIA K OCH ONON3HA. I OnoN3HeR 3HaYUTENb-
HOH IMHPHUHBL 33Ja0TCA JOIOJHHUTCIBHBIC CTBOPBL — HA Y4YaCTKaxX ¢ HHXKCHCPHO-
TeOJIOTHUECKIMH YCJIOBHAMH, OTIMYHBIMH OT OCEBOTO CTBOpA (1O penbedy, reono-
TMYECKOMY CTPOEHHWIO, THAPOTEOJOTHUYECKAM YCIOBHAM, (PH3HKO-MEXaHHUECKUM
CBOMCTBaM TIOPOJI, MOIMHOCTH OTIOJI3HEBOTO TeJa M MPOTSHKEHHOCTH JTMHUH OTIOJN3-
HEBOTO CMCIICHHSA).

7.2.7. Hamnpasnenue 0CHOBHOrO pacyeTHOro CTBOpa Ha y4acCTKaxX OIOJI3-
HCBBIX CKJIOHOB OO/DKHO COBIaJaTh C IIABHBIM HANPABJICHUCM CYHICCTBYIOLICTO
WJIM OPOTHO3UPYEMOI0 JBKEHUS OMOJN3HS MO JIMHUHM CaMbIX HU3KHX THIICOMETPH-
YECKHX OTMETOK JIOXKA OIOJI3HA (KaK IPABHIIO, B HAUPABJICHMH HamOOJBIIEH Kpy-
TU3HBI IAJCHUA 36MHOM MOBEPXHOCTH).

7.2.8. Ha kpynHBIX OIMOJI3HEBHIX YYaCTKaX PacyeTHbIE CTBOPHl HaMeyaroT
[I0 HECKOJIbKHM HAIIPaBJICHUAM, YUUTHIBAaA BO3MOXKHOCTh H3MCHEHUA YCIOBHUH HX
YCTOWUMBOCTH U CTaAUI pa3BUTHS.

7.2.9. PacderHbie cTBOpPBI HEOOXOAMMO IMPEAYCMAaTPUBATh BO BCEX BapH-
aHTaX 3aIMUIIAEMBIX O0BEKTOB.

7.2.10. Haubonee OnacHBIMHE ABJIIOTCA YYACTKU CKJIOHA HA KOTOPBIX:

- JETIOBHANTBHBIC WM DJIFOBHAJIbHBIEC OTJIOKEHHUS PACHOJIOKEHBI HA TOJIIE
BBIBETPEJIBIX PA3MAT4aeMbIX CKAJIbHBIX MOPOX C KPYTHIM MAaJAEHHEM Tpe-
IIWHOBATHIX IIACTOB B CTOPOHY CKJIOHA,

- BO3MO)KHO CMEIICHHE BBIBETPEIBIX Pa3MATIa€MbIX ITOPOJ] M0 BHYTPEHHAM
MEXKIIJIACTOBEIM MOBEPXHOCTAM (B Pe3yJIbTaTe YBIAKHEHHS 3THX HOPOI H
TIa/IeHIA MPOYHOCTH HAa KOHTAKTaX HAIUIACTOBAaHWIL),

- €CTb BEPOSTHOCTH CMCHICHHS BCEH TOJILIM 10 KOHTAKTY BBIBETPENIOM 30HEI
U YCTOMYMBBIMH KOPCHHBIMH (HEBBIBETPEITBIMH ) OPOAAMH.

7.2.11. IlocTpoe€HHE OCHOBHBIX PacCu€THBHIX CTBOPOB JOJDKHO IIO BO3MOXK-
HOCTH OCYHECCTBIATHCA B KOMINNICKCC HHXXCHECPHO-T'COJIOTHYCCKHX W3BICKaHWK CH-
JIAMH H3BICKATENbCKOH OpraHu3auuu. [1ocTpoeHne AONONHUTENBHBIX CTBOPOB MO-
JK€T BBINOJHATHCA MPOCKTUPOBINUKAMU HA OCHOBE JAHHBIX HHXKEHEPHO—
T€OJIOTHYCCKHUX H3BICKAHHI. OTMETOK MMOBCPXHOCTH CKJIIOHA, I'COJOIrM4CCKHUX BBHIpa-
6OTOK, PacnoJIOKCHUA JIMTOJOTHYECKUX CIIOCB, YPOBHA IMOA3CEMHLBIX BOA U T. A.

7.2.12. Hroru pacuera HOMyCKaeTCsI SKCTPANOIMPOBATh HA YUaCTKU CKJIO-
Ha, aHaJIOTHYHBIC T10 penbeq)y 1 MTHXKCHCPHO-TCOJIOTHYECKUM YCIIOBHAM.
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7.3. TPEBOBAHMHSA K COCTABJEHHUIO PACUETHOMN CXEMBI

7.3.1. PacueTHble cXeMBI U1 KOXKAOTO PACUETHOTO CTBOPA CKIIOHA CIIEY-
€T COCTaBJIATh HA OCHOBE BHIOPAHHBIX PACUETHHIX CTBOPOB U AaHAINM3a HEKECHEPHO-
TEOJIOTHYECKUX Pa3pe30B MO MX HANPABICHHAIM.

7.3.2. Pa3pabaTsiBaTh pacueTHBIC CXEMBI CICAYET C YIETOM Hanboee pe-
ANBHOr0 OTPAKEHHUS (PAKTHUECKOrO COCTOSHHUS YCTOWYHBOCTH CKJIOHA (OTKOCA), a
TaKOKe H3MECHEHHI B IEPUOA CTPOUTENIHCTBA U DKCILTyaTallly 3aIMUIASMbIX 00 BEK-
TOB M yAEPKUBAIOIIIX COOPYKCHHUH.

7.3.3.  OCHOBO# AJsT MOCTPOCHHST PACUETHOM CXEMBI SBISAETCA HHXKEHEP-
HO-TCOJIOTHUCCKHM pa3pe3, BHIIOJIHCHHBIN B HCHCKAXCHHOM Maciitabe (TOpH30H-
TAJIbHBII, BEPTUKANBHBIN W IPYHTOBBIA MacIITaOBl TOJDKHBI OBITH OJHHAKOBBIMH) C
yueToM Tpebosanuiin. 7.1.1.

7.3.4. Penbed pacueTHOl cxembl A0KEH OBITH MOCTPOCSH Ha TOYHOM reo-
JIE3MUECKOl OCHOBE C MOKAa3aHMEM BCEX COBPEMEHHBIX JJIEMEHTOB TOBEPXHOCTH
CKJIOHA: 30H BHIIIOPA, 3aKOJIOB, TPEIIMH U JPYTHX IPU3HAKOB WICHEHHS OIMOJI3HS,
OTMETOK XapaKTEPHBIX TOUEK (OpPOBOK W IIOMOIIBEL OCHINEii H O0BAJIOB, BEPXHEH H
HIDKHEH OTMETOK CTCHOK W CTYTICHSH CPHIBA H TPO.. ).

7.3.5. IToctpoenue penbeda Ut pacIeTHOH CXEMBI Ha OCHOBE Ha OCHOBE
TOHOrpa MIECKUX IJIAHOB ChEMOK HPOILIBIX JIET JJOIYCKAeTCs TOJNBKO AJisi OPUEH-
THPOBOYHBIX (TMPUOIKCHHBIX ) PACIETOB.

7.3.6. PacueTHass cxema [MOJDKHA OXBaTHIBATh BECh OITON3HEBOM HIM
OIIOJI3HEOMACHBI MaCCHB TOPHBIX MOPOJ KaK 110 IPOCTHPAHMIO, TaK W NO TIyOHHE.

7.3.7. J171 pacdeToB Ha OCHOBE METOJAa KOHEUHBIX 3JIEMEHTOB Ha3Hayae-
Mble pa3Mepbl PaCUETHON CXEMEI JOJDKHBI 00ECIIEUNBATh OTCYTCTBUE BIMSHUS I'Pa-
HUIl MOJIENM Ha PE3YIbTaThl PACUETOB.

7.3.8. PacueTsl MeTOmaMHu, MpenyCMAaTPUBAIOIIUMH BO3MOKHOCTh y4ETa
HCTOPHH Harpy:Ke€HHA, JO/DKHBI IPOBOAUTECA Ha OCHOBE PACUETHBIX CXEM, YUHTHI-
BAIOLIMX [OCIEA0BATEIBHOCTh U3MEHEHUH penbeda, Harpy3ok Ha CKJIOH, 'MAPO-
reoJIOTMYECKUX YCIOBHM, a TakKe MPOYHOCTHBIX U Ae(OpMAlLMOHHBIX CBOMCTB
TOPHBIX IOPOT.

7.3.9. Bribop pacueTHOH cxeMbl K IAapaMETPOB, XapaKTEPH3YIOLIMX
HIPOYHOCTHBIE ¥ Ae(OpPMAIlOHHBIE CBOIMCTBA MOPOA, HE OOOCHOBAHHEIH H3BICKA-
HUSMH 1 UCCJISOBAHIAMHE, HE MOXKET IPUHAMATECA B 0DOCHOBAHHE [IPOEKTA.

7.4. ONOPEJAEJEHHUE HEOBXOAMMOI'O COCTABA PACYETOB

74.1. CocTaB pacyeToB B KaKAOM KOHKPETHOM ClIyyae JOJDKEH Ha3Ha-
YaThCsl HHAMBHAYAJHHO HA OCHOBE TIIATEIBHOTO aHAIM3a OCOOCHHOCTEH CymmecT-
ByTOIIEH (TIPOTHO3MPYEMOi) CHTYaINK HA CKJIOHE:

- COCTaBa CMEMIAIOIINXCA MM HOTSHIINATIBHO OIIOA3HEBBIX OPO;
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PACITONIOKCHHSA W pa3MEPOB OIOJI3HEBBIX CMELICHHWH N0 UTAHE W TIyOnHe
PacdeTHOTO CCYCHHUS;

PacHOJIOKEHHUS 3aLULIAEMOTO OO BEKTA;

PACIIONIOKEHHS CYIIECTBYIOMMX H MPOSKTHPYEMBIX YCPKUBAIOMIMX CO-
OpY’KCHHI;

BEJIMYMH W XapaKTepa CTATHUCCKUX W THHAMHYECKHAX TCXHOTCHHBIX Ha-
TPY30K Ha CKIIOH H MIPOTHO3 WX U3MEHEHHS C TCUCHHEM BPEMCHH,
Pa3BHUTHA MPOLIECCOB SPO3MH M ITIyOHHHOTO BBIBETPHBAHMA NPH HapyLIc-
HHUW 3JIIOBHAJILHO-ACIIIOBHAILHOTO MOKPOBAa H Pasrpy3Kd HHKCEIICKAINX
MOpPOJ B Pe3yJbTaTe MPHUPOAHBIX IPOLIECCOB (OMON3HHU) UM BEPTHKAIb-
HOMU ILTAHUPOBKH (PaCUMCTKA CTPOUTENIBHON ILUIOMAAKH, YCTPOHCTBO IIIy-
OOKMX BHICMOK H T. [1.);

W3MEHEHHs MPOYHOCTHBIX W JAe(OPMALHOHHBIX XAPAKTEPHCTHK TIOPOJ
CKJIOHa B pe3yJibTaTe€ MPUPOAHBIX IPOLECCOB W/HIH HHKCHEPHO-
XO3AUCTBEHHOM ACATEIHHOCTH YEIIOBEKa;

ceCMIIHOCTH 3aIAIACMOTO y4acTKa CKJIOHA (oTKOCa)
UT. ]

A TarxKe IOCTaBJICHHBIX 1eJieii U 3a1a4;

OLICHKHM CTENEHH YCTOWUMBOCTM CTAOMIU3UPOBAHHBIX MJIM AKTHBHBIX
OTTOJI3HEBBIX YYaCTKOB;

MPOTHO3a WU3MEHECHUA CTENEHH YCTOMUYMBOCTH OIOI3HEBBIX YYaCTKOB C
Y4ETOM HPUPOAHBIX (AaKTOPOB M WHKEHEPHO-XO3AHCTBEHHOU AEATENbHO-
CTH YEITOBEKA,

OIICHKH BJIUSTHUA CYIIECTBYIOUINX U MPOSKTHPYEMBIX OOBEKTOB Ha yCTOM-
YUBOCTh OMOJ3HEBBIX (OMOI3HEONACHBIX) OTKOCOB H CKIIOHOB;
TPOEKTHPOBAHUA WH)XCHEPHOH 3aIlUTHl CYIIECTBYIOIMUX U MPOEKTUPYE-

MbIX 00BEKTOB oT OITOJIBHCBBIX SIBJICHUI
UT. A
7.4.2. OO6mias cTparerus 000CHOBAHHA MPOEKTa MPOTUBOOIOJI3HEBOI 3a-

LIATHI JOJDKHA NPpEAYCMAaTPHBATh:

THIOTE3Y O MEXAHH3ME M MPHUHHAX OMOJI3HEH (C YYETOM BCEro WX MHO-
roobpasus), pa3pabOTaHHYIO W MOATBEPKACHHYIO B IIpOLiECCE UHKEHEp-
HO-T€OJIOTMIECKUX U3bICKAHUH U UCCISNOBAHUH;

OIICHKY YCTOWYHMBOCTH OTOJI3HEBOTO CKJIOHA B €CTECTBEHHOM €r0 COCTOS-
HUW,

YTOYHCHHE [IPOYHOCTHBIX XapaKTEPUCTHK TPYHTOB METOJOM «OOpaTHBIX)
pacdeToB B CIydasX, MPESAyCMOTPEHHBIX 1. 7.7.3 ;

MPOTHO3 YCTOHUHUBOCTH OTOJI3HEBOTO (OMOI3HEOIACHOTO) CKIIOHA Ha BCEX
STanax OCBOCHUA (CTPOHMTENBHBIA H HKCITyaTallHOHHBIN IIEPHOALL) C yUe-
TOM MCKYCCTBEHHOM HAarpy3KH, NOATBEPKIAIOIIHI TOCTATOYHOCTh 3aMpo-
EKTHPOBAHHBIX MPOTHBOOTIOI3HEBEIX COOPYKCHHUH U paboT u X COOTBET-
CTBHUE KJIACCY KAIMTAJIbHOCTY 3AIUINACMBIX 30aHHHA U COOPY KCHUIL.

7.4.3. O1eHKy yCTOWYHBOCTH OTOJI3HEBBIX U OTIOI3HEOMACHBIX OTKOCOB 1
CKJIOHOB CII€AyeT MPOU3BOAUTH UCXOIA M3 HanOoJlee HeOIarompHATHBIX YCIOBHIA,
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HO PEANLHO BO3MOMHBIX JUIS TAHHOTO YYACTKA HA KaXKIOM 3Tare OCBOSHHUA (HHKE-
HEPHOM 3aLIMTHl) CKJIOHA, C YIETOM BO3MOXHBIX COUCTAHHI HArpy30K.

INPUMEYAHHE.

B ciydae ecm BeIOpaTh Hanboee HEOIATONPHATHOE COUETaHNE YCIOBHI He
NPENCTABIAETCA BO3MOXKHBIM, CIEAYET BBIIONHATH BapPHAHTHl PAacyETOB C IOCTE-
JYIOIIUM BHIOOPOM BAapHAHTA, HAUMEHEE OJArOLPHATHOIO JUiL JAHHOTO Y4acTKa
OTKOCA WJIH CKJIOHA TTO CTETIEHH €TI0 yCTOHIHBOCTH.

7.4.4. B pacyerax yCTOHYMBOCTH OIIOJ3HEBBIX CKIIOHOB YYHUTHIBAOTCA
ClieyIoLIye Harpy3Ky U BO3AEHCTBHA:

IlocToAnHbIE HATPY3KU:

- pacueTHHI 0OBEMHBIN BEC TPYHTA;

— BEC PACIMOJIOKEHHBIX Ha CKJIOHE 3/TaHHI U MOCTOSHHBIX COOPY KEHUIA.

Bpemenneie:

- THUIPOCTAaTUYECKOE B3BCINUBAHUC,

- BEC BOJIOHACHIIICHHOIO rPyHTa 0O0OBOIHEHHOM YaCTH,

- BEC PaCMOJIOXKCHHBIX Ha CKJIOHE BPEMEHHbIX 30aHUH U COOPY KECHWIA,

- TpaHCHOpPTHAsA M CTPOUTEIBHAS Harpy3Ka.

Ocobpie:

- JIeWCTBUE TPYHTOBBIX BOJ, OTBEYAIOLIEE KaracTPOPHUECKOMY DPEXHUMY
ypOBHH IIOA3C€MHBIX BOJ pe;u(oﬁ HOBTOpﬂeMOCTl/I;

- celicMAyeckas Harpy3ka (I paifOHOB C HHTEHCHBHOCTBIO CEHCMHYECKHX
BO3aekicTBHi 6 Oato unu Gonee).

7.4.5. Ilpum pacuere yCTOHUMBOCTH OIOM3HEBBIX CKJIOHOB CJIEAYET pasiiu-
gaTh OCHOBHOE M 0CO00O€ CoOdeTaHHe Harpy3oK W Bo3meiicTBuil. OCHOBHOE COUETa-
HHC HAIPY30K BKIKOYACT MOCTOAHHBIC 1 BPEMCHHBIC HAIPY3KH, 0c000€e COUeTaHuE —
IIOCTOSHHBIC, BpEMEHHEIC U OCOOLIE.

OnHoBpeMEHHOE AEHCTBHE PA3THMUHBIX HArpy30K M WX COUCTAHHA yCTAaHAB-
JHBAIOTCA, UCXOI U3 (PU3HUECKH PEABHBIX BAPHAHTOB MX OXHOBPEMEHHOTO Ieii-
cteus U ¢ yuerom CHull «Harpysku u Bo3zgelcTBust». BeqwuwHb TpaHCTIOPTHEIX
Harpy3ok pekoMeHayeTcs onpeaenarts ¢ yueroM CHull «Moctsr i TpyObI», a Takxke
I'OCT P «doporu aBTOMOOHIBHEIE OOIIETO MOIB30BaHMA. HOpMaTHBHBIE HATPY3KH,
pacueTHbIE CXeMbI, TabapuThl TIPHOIMKEHUSIY.

7.5. BblBOP HOPMATHBHBIX KO ®PUIUEHTOB YCTOMUYHBOCTH
(KOD®®UIUEHTOB 3AMACA)

7.5.1. 3agaBaeMble MPOEKTOM BEIMUYMHBI HOPMATHBHEIX K03((HUIMEHTOR
yCTOHIHBOCTH (K03 (DIIMEHTOR 3a11aca) I0JLKHEL
- TrapaHTHPOBaTh YCTOMUYMBOCTH OIOJI3HEBOTO CKIOHA C 3aIIaCOM, COOTBET-
CTBYIOIIMM HAa3HAYEHHOMY ITPOEKTOM KIIAcCy KalMTaJbHOCTH 3allfHIiae-
MBIX 30aHUH U COOPYKEHHIT,
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- YYMTHIBaTh CTEMEHb COOTBETCTBHS PACUCTHOM CXEMBbI JICHCTBHTEIBHBIM
YCIIOBHAM OIIOJI3BHEBOI'O CKJIOHA, CTEMEHb TOYHOCTH IPHMEHCHHOIO METO-
Ja pacueTa U JOCTOBEPHOCTH PACUETHBIX MPOYHOCTHBHIX U Ae(hOopMaruoH-
HBIX NTapaMETPOB IPYHTOB, YUACTBYIOIIHX B OIOJI3HEBOM IIPOIIECCE.

7.5.2. Benwumna HOpMaTUBHOTO KO3(dUIHEHTA 3amaca ONpeAeIIsIeTCsI
CcoOoTHOIEHUEM (cMm. 1. 7.1.2):

K=", (48)
Ve
rae  — Ko3(hQUIMEHT ydueTa pPacueTHOTO MePHoaa (T SKCILTYaTal[HOHHOTO
nepuoaa y = 1, A7 CTPOUTENIBHOTO IIEpHOa
y =0,95);

7, — KO3OHUIUEHT yCIOBHI pabOTHI, YUUTHIBAOINHN BUI MPENEIBHOTO CO-
CTOSAHUSA, CTEIIEHb TOUHOCTH MCXOJHBIX JaHHBIX, MPHOJMKEHHOCTD Pac-
YETHBIX CXEM, THUI COOPY>KEHHS, KOHCTPYKIMH MM OCHOBAHUS, BUI Ma-
Tepuana v Apyrue (hakTopsr,

7, — KO>QOHUMEHT HaJE&KHOCTH IO HA3HAUEHUIO COOPYXKEHMA, IPUHHUMAE-
MBIH B 3aBUCHMOCTH OT KJIacCa KalMTaJIbHOCTH 3alIUINAeMbIX 31aHUi U
coopyxenuit (cM. Tabmy 3);

7.5.3. IIpm BBICOKOII TOYHOCTH PAcCUeTOB, BBIIIOJIHEHHBIX HA OCHOBE MOM-
POOHBIX WH)XEHEPHO-TEOJOTHUECKUX M3BICKAHWN M aHAJTN30B TPYHTOB, YUHTHIBAIO-
KX BCE TeOTEXHUUYECKUe TpeOoBaHus 1 00pabOTaHHBIX COBPEMEHHBIMH METOIAMHU
MaTeMaTH4eCKOW CTATHCTUKH, MOTYT IIPUHUMATHECA MHHHUMAJIBHBIE BEJIMYMHBI HOP-
MaTHBHOIO KO3 @HIMEeHTa yCTOHUMBOCTH (K03(duureHTa 3amaca) OIMOJ3HEBOIO
CKJIOHA, corytacHO ¢hopmyie (48).

7.54. Jlns 0co00 OTBETCTBEHHBIX COOPYXKEHHi, a Takke NMpH HEJOCTa-
TOYHOH IOJHOTE HCXOAHBIX HAHHBIX, OTCYTCTBUU HH)KEHEPHO-T€0JIOTHYECKOrO
aHAIKM3a YCTOMYMBOCTH OIIOJI3HEBOIO CKJIOHA U HETIOJIHOM COOTBETCTBHH PAaCUCTHOM
CXEMBI JAEHCTBHUTEIIFHOMY MEXaHHU3MY OIIOJI3HEH, BHIOpAaHHBIE COTJIACHO (hopmyiie
(48) HOpMaTHBHBIC KOAPPHUITHEHTH YCTOWIMBOCTH (KO3 DUIMEHTHI 3amaca) J0JIK-
HBI ITOBBIIIATECA OO BEJIMYMHBI BBICHIETO IOpALKA KIACCa KAWTAaJIbHOCTH COOPY-
Jerwuit, Ho He 6omee 1,5 ms I kmacca.

Ta6auma 3 — KoaddhummeHT HaieKHOCTH 110 Ha3HAUEHHUIO
COOPYKEHHA J;,
Krnacc kanuTalbHOCTH 3aIUINAEMBIX
CoueraHus Harpy3ok u 3/1QHHH U COOPYIKEHHiA
BO3OCHCTBUI
I II 11 v

OcHOBHOE 1,35 1,25 1,20 1,15
Ocoboe 1,15 1,15 1,10 1,10
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7.6. BBIBOP METO/IOB PACUETA

7.6.1. Bri6op MeTOOB pacuera YCTONUHBOCTH CKJIOHOB H OITOJI3HEBBIX
JABJICHUN CIEAYET OCYLIECTBIATh C YUETOM HMX OrPaHHYCHHH W 00JacTell mpuMe-
HEHUS Ha OCHOBE TIIATEFHOTO aHAIM3a OCOOCHHOCTEH PaCUETHBIX CXEM:

BEIPOKEHHOCTh U KPyTU3Ha penbeda;

HAJIM4YME€ 3HAYUTEIBHBIX 110 BEIMYMHE MECTHBIX H THHAMHYECKHMX Harpy-
30K,
Hajuume 001acTeif MECTHOM KOHIICHTPALH HANPAKEHHIA,

HaJIM4K€ U THI CTPOUTEIbHBIX KOHCTPYKIU,

HaJlM4yye ¥ THI YAEPKUBAIOLIKUX COOPYKECHMIA,

HEOOXOAUMOCTh yUeTa TMOCIECIOBATEIBHOCTH XO3IHCTBEHHOTO OCBOCHHS

CKJIOHA.

7.6.2. OCHOBHBIE METO/IbL, PEKOMEHIOBAHHBIE JJI1 PacieTa yYCTOHUYUBOCTH
H OIIOJI3BHEBBIX Z[a.BJ'IeHI/Iﬁ BKITFOUAKOT:

METOJ MPEEIEHOTO PABHOBECHS;
METOJ KOHEUHBIX 3JIEMCHTOB;
K0M6HHHpOBaHHLII71 METO;

METOJ MPOCTPAHCTBEHHBIX KOJIOHOK.

7.6.3. Merton mpeAenpHOrO paBHOBECH 00/IafacT CICAYIOMMUMHI OrpaHH-
YCHUAMHU:

HE [I03BOJIET YUUTHIBATD:

~ MECTHBIE KOHIICHTPALMY HANPKCHUH;

~ HArpy3KH M peakil{ BHE TeJla OTOJI3HS,

- B3aUMOEWCTBUE I'PYHTA CO CTPOUTENBHBIMU KOHCTPYKITUAMMU,;

—  JKECTKOCTb M XapaKTep BIMIHHUA CTPOUTEIbHBIX KOHCTPYKIIMIi,

- HCTOPHIO HArPY>KCHHUS CKJIOHA,

JJiS IPUMEHEHUS METO/Ia HEOOXOAMMBI JOMYIEHHUA:

- O pacHpeseicHUU HOPMAJIbHBIX U KacaTEIbHBIX MEKOTCEKOBBIX CHII 11O
JUTMHE OTOJI3HS,

—~ O BIMSHMM U PACHPEACICHHM PEaKIii OT MOANOPHBIX M AHKEPHBIX
KOHCTPYKIUH;

CXOAMMOCTb PELIEHHUsA YPABHEHMII METOa 3HAYUTENbHO 3aTpyAHEHA IJI1

KPYTBIX ¥ YKPEIUICHHBIX OTKOCOB.

7.64. Metoa mpeaebHOr0 paBHOBECHSI PEKOMEHAYETCA NPHMEHATH B
cne;[ylomux YCIOBUSAX:

MPOTHKCHHBIM CKIIOH He3HAYHTEIBHOM WM cpenHeit kpytusus (1o 30-45
rpan) O CIOKOHHBIM, IUTaBHBIM penbedom;

MOIIHOCTh CMETIAEMBIX OTJIOKEHHUH 3HAYATEIFHO MEHBIIC JTAHBI OMOIN3-
HEBOTO WJIH OMOJI3HEONAaCHOTO MaCCHBA;

TOBEPXHOCTb CKOJIBKCHHA HE HMEET 3HAUNTENBHBIX IIEPEIIOMOB;
TIOBEPXHOCTH CKOJNEXXCHHUA HE TIepecekacT CTPOUTENBHBIX KOHCTPY KIHIA;
JoKasibHBIEe (hOpMBI penbeda YKPEIUICHH TMOATIOPHBIMH WIH TOATIOPHO-
MIAHHPOBOYHBIMU CTEHAMH MACCHBHOTO HJIH YTOJKOBOTO THIIA;
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~ SBHAQUUTCJIBHBIC MCCTHBIC H TUHAMHWYCCKHUEC HAI'PY3KH OTCYTCTBYIOT,
- penbe(b CKJIOHA B IIPOLIECCE XO3AMCTBEHHOI'0 OCBOCHHUA HE [peTCPIICBACT
3HAYUTCIIbHBIX I/I3MeHeHI/II71;

[MPUMEYAHUE.

B ciydae CKIOHOB YKPETUIEHHBIX CBAWHBIMH M aHKEPHBIMH KOHCTPYKIMSIMH
[IPEMEHEHUE METOAA MPEAEIBbHOIO PaBHOBECUA PEKOMEHIYETCS TOJBKO AJIA MOJY-
yeHna Kod((uumenra ycTOMYMBOCTH. AHANN3 PacHpeAeeHHs YCWINH BHYTPH
OIIOJI3HEBOTO MACCHBA PEKOMEHIYETCA C MPHUMEHEHUEM KOMOMHHPOBAHHOTO METO-
1@ UM METOAA KOHEUHBIX 3JIEMEHTOB.

7.6.5. MeToa KOHEYHBIX JIEMEHTOB 00J1aJacT CIEAYIONMMH OrpaHHye-
HUSMU:

- HE MO3BOJIET OLCHUBATH CTEIIEHb YCTOMUYMBOCTH KOHKPETHON JIOKAJIbHOU
00JacTH pacueTHOM CXEMBI;

- He IO03BOJIAET IPOBECTH PAacueT HEYPAaBHOBEIICHHOTO I'PYHTOBOI'O MACCH-
Ba (¢ KO3QPHUIIMEHTOM YCTOHINBOCTH 3HAUMTEIHHO MEHbLIE EIMHHIIBI);

- yd4eT OONBLINX IepeMeleHuil TpefyeT NPUMEHESHU CICIHAIPHOTO MaTe-
MaTH4eCKOro armapaTa B COUeTaHUH C PACUETOM MO U3MEHAEMOI CEeTKe;

- TPaHHULBI PACUETHOH CXEMBI MOTYT BJIMATH Ha BHYTPEHHEE HampsKeHHO-
ne(GOpMIpPOBaHHOE COCTOAHNE PYHTOBOTO MACCHBA;

- TPOTSHKCHHBIE PACUSTHBIC CXEMBI MPHUBOMAT K 3HAYHTENIBHBIM 3aTpaTaM
MAIIMHHOTO BPEMEHH 3a CUET 3HAYMTEILHOTO KOJHUECTBa KOHEUHBIX dJTe-
MEHTOB.

7.6.6. MeToa KOHEYHBIX YJIEMEHTOB PEKOMEH/yETCsl IPUMEHATH B ClIe-
OYIOIAX YCIOBHAX:

~  OTKOCHI U CKJIOHBI JIKOOO# KpYTH3HBI U KOH(UTYpallHHy,

- MOULIHOCTb CMEILNAEMBIX OTJ0KEHHIT COMOCTaBUMA ¢ JITHHOM OITOJI3HEBOTO
WJIM ONOJI3HEONACHOT'O MaCCHBA,

- IOBEPXHOCTH CKOJNBKEHHA MOXKET IEPECeKaTh CTPOUTEIbHBIE KOHCTPYK-
8071708

- JoKaJbHbBle (OPMHEI penbeda YKPEIIeHbl COOPYKEHHAMH JOOOro THIA
(moamopHbIe CTEHBI, CBailHBIC, CBAaliHO-aHKEPHBIC H aHKCPHBIC COOpPYKe-
HUS);

- MOPHCYTCTBYIOT 3HAYHTEIbHBIE MECTHBIE H JHHAMUYECKHE Harpy3KH,

- penbed CKIOHA B MPOLECCE XO3SMHCTBEHHOTO OCBOCHHSA U3MCHAETCS IIIy-
OOKMMH BBIEMKAMH H/HJIH BEICOKHMH HACBHIIISIMH,

7.6.7. KomOuHHpoBaHHBI MeToa 00JIaacT TEMHU K€ OrPaHHUYCHHSAMH,
YTO M METOJ, KOHEYHBIX 3JIEMEHTOB 3a HCKIIOYCHHEM II. 1.

7.6.8. O6nacte KOMOMHHPOBAHHOI0 METOAA AHAJOTHYHA METOAY KO-
HEYHBIX 3JIEMEHTOB (CM. 1. 7.6.6).

7.6.9. Meroa NMPOCTPAHCTBEHHBIX KOJIOHOK OCHOBaH Ha MeTone Tpe-
JETBHOTO PAaBHOBECHUA U 00JIaJaCT TEMH XK€ OTPAHUUCHHAMH, CM. I1. 7.6.3.

7.6.10. OnenKy yCTOHUHBOCTH METOJOM IPOCTPAHCTBEHHBIX KOJOHOK pe-
KOMEH/TY €TCSl BHIOJHATD:
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- JUI1 HECCHMMETPHYHBIX B TUTAHE M TTO TITyOWHE MaCCHBOB;

- KOIJIa MOLIHOCTb OHOJ3HA 3HAYUTEIBPHO OTJIMYACTCA B CEPSIUHE MacCHBa
H Ha OopTax;

- KOrja IIMPHHA OTIOJI3HEBOTO TEJa MPEBHIIIACT €ro JUINHY B 1Ba UIH 0O0JIb-
e pas;

- KOTJIa B CEUEHHMIX MAaCCHUBA UMEIOTCS HU3MEHEHHS B T€OJIOTHYECKOM CTpOe-
HHM WIH B YCJOBHAX PacIpOCTPAHEHHA MOJA3EMHBIX BOI;

- IpH JIOKAJIBHBIX IPUTPYy3KaX B IOJIOBE OMOJ3HA M IPH JIOKAJIBHBIX Pasrpy3-
Kax B SI3BIKE;

- TPH BO3MOXKHBIX JIOKAJIbHBIX H3MEHEHHAX MIOPOBOTO JaBJICHUS TPYHTA.

7.7. YTOUHEHUE XAPAKTEPUCTHUK METOJOM MEPEXOJHBIX
KO®PUIHUEHTOB

7.71.  Mertoa nepexomHbx K03 PUIMEHTOB IPAMEHACTCA ¢ LEIBIO YTOU-
HEHHWS PacYETHHIX 3HAYEHHWI MPOYHOCTHHIX TMOKa3aTeneil OMOM3HEBHIX TIIHHHCTHIX
(CYrJIMHHUCTBIX) OTIOKECHHM, a TakkKe M MPUOIMKEHHOH NETEPMUHUPOBAHHON U
BEPOATHOCTHOH OLECHKH YCTOWYMBOCTH CKJIOHOB (OTKOCOB) B CIy4asX HEOOCTaTOY-
HOTO 00beMa JaHHBIX MHKEHEPHBIX H3bICKAHHH.

7.7.2. Ilepexonnbie k03 PuIHEHTH K, ABIAAIOTCS OCPETHECHHBIMU BEJTH-
YUHAMH, TIOJYYECHHBIMH C IPHMEHEHHEM METO/Ia «OOpaTHBIX pacyeToB YCTOHYHBO-
CTW» OMOJI3HEONACHBIX CKJIOHOB H OTKOCOB B IIPOLECCE CTaTHCTHUECKOH 00paboTKu
PE3yIBTATOB, ¥ MO3BOJIIOT ONMPEAEATh 3HAUCHUA CLETUICHUA ¢ W yTila BHYTPCHHE-
TO TPEHUS @, MPUOIIDKEHHO COOTBETCTBYIOIUX MOMEHTY OIOJ3HEBOTO CMEIICHUS,
a Takke HanOOoJee BEPOATHBII qUana30H UX H3MEHECHHU.

7.7.3. BemuuuHb clUemIeHus ¢, U yriia BHyTPEHHETO TPEHUA @, OPUEHTH-
POBOYHO COOTBETCTBYIOIINE MOMEHTY ONOJ3HEBOTO CMELICHMSA, ONMPENEAIOTCS B
3aBHCUMOCTH OT HOPMAaTUBHBIX 3HAUCHHUH ¢, U (0, HAa OCHOBE (paKTHUSCKUX HIIH ap-
XUBHBIX JaHHBIX UCIBITAHWH MOHOJIMUTOB TI0 JIBYM CX€MaM YCKOPEHHOTO Cpe3a:

- HEKOHCOJMIUPOBAHHEIH Cpe3 MPH BOAOHACHINCHUH!

¢, =c,-0,24;
@ =@, 0,34
- Cp€3 II0 MOATOTOBJICHHON U CMOYCHHOU ITOBEPXHOCTH.
¢; =c,-0,68;
@ =@, 0,79.
7.7.4. Haubonee BeposATHBIN auana30H H3MEHYMBOCTH 3HAUCHUH CLEILIe-

HHS U yTJ1a BHYTPEHHETO TPEHUSA OIOI3HEBBIX INIMHUCTHIX TPYHTOB, IIPH HEIOCTa-
TOYHOM 00bE€ME NaHHBIX WHXKCHEPHBIX M3BICKAHUH, ONpenemnseTcs, UCXOasd U3 cie-
AYIOUIEr0 COOTHOLIEHHS, NOTyUYSCHHOIO METOJAMHU CTaTUCTHUECKOH 0O0paboTku pe-
3yJBTAaTOB UCIBITAHUN Ha Cpe3 M JINHEHHON WHTEPIIONIALIH:
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Sl% =084

SD/ =0,141
//(/)t ’

]

rne SD - craHmapTHas OCBHALMS, ONPEACIAOINAs AHANA30H H3MEHUMBOCTH
(pa3bpoca) 3HaUeHHI CUEILICHUA 1 YIJIa BHYTPEHHErO TPEHIIS,

7.7.5. Bemmauuel SD WCHONB3YIOTCA TIPU BBHITTOMHEHHH BEPOATHOCTHBIX
pacyeToB yCTOHYMBOCTY CKIOHOB (OTKOCOB) MeTonoM MonTe-Kapio.
7.7.6. B cirydae HemocTaTo4HOCTH MHGOPMAIMH O KOJCOAHHAX YPOBHA

TPYHTOBBIX BOJ, PEKOMEHAYETCs MPUHATH AOIyHIEHHE, YTO KOIPPHUIIHEHT yCTOM-
YUBOCTH [IMHKCTHIX OTIOKEHHNH Ha CKIIOHE (OTKOCE) MPH MOBBILIEHHOM YPOBHE K,
YMEHBIIACTCA MPUOMM3UTENEHO Ha 16%:

wo_
K} =K,-084,

rae K, — pacdeTHad BeIMYMHA KOI(PQPHMUHEHTa YCTOHYHBOCTH HPH OOBIYHOM
YPOBHE I'PYHTOBBIX BOA.

7.7.7. Merton mepexomHbIX KOIPPUIIHEHTOB PEKOMEHAOBAH K MPHUMEHE-
HUIO Ha CTaIuiaxX 0OOCHOBAHWSA MHBECTHULUM U Pa3pabOTKH IPOEKTHOM JOKYMEHTa-
ILIUH, @ TIPH HEOOXOAUMOCTH — M Ha CTaJUH pa3paboTKu paboUeii JOKyMEHTALIHH.

7.8. YTOUHEHUE XAPAKTEPUCTHUK METOJOM «OBPATHHIX» PACUETOB

7.8.1. OO6paTHble pacyeThbl YCTOHUHMBOCTU 3aKIIOYAIOTCA B ONPEACIICHUH
TaKWX BEIUYHH COTPOTHBIICHUS CABHUTY, KOTOPHIC COOTBETCTBYIOT TPEIACITEHOMY
PaBHOBECHIO CHJI JJII KOHKPETHBIX PacCMaTPUBAEMbIX OIIOJI3HEH, CKIOHOB WM yC-
TYNOB € 33JJaHHBIM KO3 (PUIMEHTOM 3araca.

Benuuuabl KO3(GPHUIEEHTa YCTOMYMBOCTH MPH YKA3aHHBIX YCIOBUAX MPHHH-
MarOoTCA paBHBIMU!

- IUHUIE — JUIS OTKOCOB U CKJIOHOB, HAXOAAIUXCS 110 JTAHHBIM M3BICKaHHI
WM BH3YaJbHBIX HAOJIOACHUI B OPEIOMOI3HEBOM COCTOsIHUM (HaOMOIa-
TOTCSl TPEIIHHBI, 3aKOJBI, OCCIOpAMOUHEIH HAKIOH JCPEBBEB B CTOPOHY
magCcHusA CKJTOHa)) a TAKKC IJIA aKTUBHBIX OTIOJI3HEBBIX YYACTKOB,

- HE3HAYUTENILHO Bbllle eauHulbl (K, > 1,1) — 414 OTKOCOB U CKJIOHOB, HE
TIPOSABILSTIOMIAX TIPU3HAKKA TIPEAOTION3HEBON CTalWW, HO MOIBEPKEHHBIX
AKTUBHOMY FJTy6I/IHHOMy BBIBCTPHUBAHHIO I/I/I/IJTI/I TCXHOI'CHHBIM BOS}I[CI‘/‘ICT-
BUAM, CIIOCOOCTBYIOLIUM CHIZKEHHIO MPOYHOCTHBIX XaPAKTEPUCTUK I'PyH-
TOB, a TaKXKe JUTT HETABHO cTaOMITH3UPOBAHHBIX OTIOJI3HEBEIX YIaCTKOB.

7.8.2.  Heo0xonuMocTh YTOUHEHMSA IIPOUHOCTHBIX XapaKTEPHCTHK IPYH-
TOB METOAOM «OOPATHEIX» PacueToB B PAAe KOHKPETHHIX CIy4aeB MOXET OBITh
00yCIOBIICHA:
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—  HEIOCTOBEPHOCTHIO MPOYHOCTHHIX XapaKTEPUCTHK TIPYHTOB BCIEIACTBHE
HEOCTATOUYHOT0 00BeMa HHKCHEPHO-TEONOTHUSCKUX H3BICKAHUM HIH
KayecTBa MX 00paboTKH;

- HECOOTBETCTBHUEM PE3YyJBTAaTOB pacuera PakTHUSCKOM CHTYaIlHH;

- HW3MCHYHBOCTBIO CBOHCTB IDYHTOB B IIPOCTPAaHCTBE M BO BPEMEHH (0CO-
OGeHHO B TOPHOI MECTHOCTH),

- TOTPEINHOCTBIO U JOMYCKAMH TCOPETHYCCKHX M MPOrPaAMMHBIX CPENCTB,
TMPAMCHACMBIX 11 OLICHKH CTEICHH YCTOHUHMBOCTH M PacueTa OIIOJI3HE-
BBIX JIABJICHHN T.1I.

7.8.3. YTouHEeHHE IPOYHOCTHBIX XapaKTEPUCTHK T'PYHTOB METOAOM «00-
PaTHBIX» PACUETOB CIEAYET MPUMEHATH B CIEAYIOMMX CIydasax:

- MaTepHalibl HHKCHEPHO-ICOJIOTHUCCKUX HM3BICKaHHH ONpeACAIOT TOJBKO
MPUYMHBI 00Pa30BaHMA OMOJ3HEH MX MEXaHH3M, HO IPOYHOCTHBIE W Je-
(opMaMOHHEIC TapaMETPHl MOPOA € JOCTATOYHOH JTOCTOBEPHOCTBHIO HE
OTpEICIICHEL,

- pe3ylm,TaTH pacdera mpoOTHBOpeYaT (PaKTHUESCKH HabJogaeMoil curya-
LUMH :

- pacueTHbll K0d(duuueHT ycroifuusoctd K, > 1 mus
AKTUBHOTO OTIOJI3HS;

- pacueTHbli K0OpPUIMEHT ycroiunBocTn K, < 1 mus
CTa0MWJIHHOTO 10 HAOTIOACHUSAM yYacTKa;

- XapaKTEePUCTUKU IPYHTOB MOJIYUCHBI:

- JUIS CMEXHOTO y4YacTKa C aHAJIOTMYHBIMU Te0JIoTHYe-
CKAMH, MOP(OJIOTHUECKUMHU, THIAPOTCONOTUICCKHMH U
TE€XHOTCHHBIMHU Y CIIOBUSIMU;

- B IEJIOM IS TPOTSHKEHHOTO HIIM 3HAYUTEIBHOTO MO
IUIOIAAX yYacTKa B TOPHOM MECTHOCTH;

- IO apXWBHBIM JTAHHBIM WJIM MO CTaTUCTHYESCKH HEI0C-
TOBEPHBIM PE3YJIbTaTaM M3BICKaHWH;

- B 0ojiece OJAaroNMpHUATHBIA MEPUOJ TOJIa OTHOCUTEIHHO
THJIPOr€OIOIMYECKUX U AP. YCIOBUM;

- Ha CMEXKHBIX Y4YaCTKaX B aHAJOIMYHBIX HHIKEHEPHO—
re0JIOTMYECKUX YCIOBUSAX HAOMIOAACTCS pa3BUTHE ONOJ3-
HEBBIX SIBJICHUM;

- TMPOTHO3UPYETCS 3aXBAaT OIIOJ3HEBBIMU  IOJBHKKAMH
Y4aCTKOB, [IPUMBIKAIOIIUX K JCHCTBYIOIUM OIOJI3HSM.

1
ITpu ycnoBrM A0CTaTOTHOTO 0OOCHOBAHUS IPUHATHIX PACUETHBIX CXEM U METOOB
pacuera
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- TPH «PEKOHCTPYKLUHM) WHKEHEPHO-TEONOTMUECKUX YCIOBUH MPOSBICHUA
OMNOJ3HEBBIX MOJBHKEK.
7.84. Ha mpoTsykeHHBIX WIIM 3HAYWTENBHBIX MO TUIOMAAN Y49acTKaxX, Me-
TOA (<O6paTHI:IX)> PacUCTOB MOXKET NPUMEHATHCA WHAWUBUAYAJIBHO IAJA KaXKAOTO
PacyeTHOTO CTBOpA.

7.8.5. B npouecce BBIIOJHEHUS «OOpPATHBIX» PacuETOB, NPOUYHOCTHBIE
(cOBUTOBBIC) XapaKTEPHUCTUKH IPYHTOB JOJKHBI MOAOMPATHCS B JHAMA30HE:

Cmin = Cpack < Cract> (49)

Prmin = Pback = (pfach (50)

TAC  Cpin Pmin — MHHHUMAJIbHBIC NPOYHOCTHBIE XapaKTEPUCTHKH TIPYHTOB B

YPOBHE HOBEPXHOCTH CKOJIBXKEHHA, ONpPEAEICHHbIE MO CXEMeE
CABHMra IpyHTa MO MOJATOTOBJACHHOH U CMOYEHHOI MOBEPXHO-
CTH («IIJIaIIKa 110 TUIAITKEY );

Chack. Phack ~ — TIPOYHOCTHBIE XAPAKTEPUCTHKH MO JAHHBIM «OOpaTHEIX» pac-
YETOB YCTOMYMBOCTH,

Clucr s — TIPOTHOCTHEIE XAPAKTEPHCTHKH B €CTECTBEHHOM COCTOAHHH,
OTIpE/ICTICHHBIE MO CX€Me CIBHTa TPyHTa HEHApYIICHHOH
CTPYKTYPBL.

7.8.6. BappupoBanue 3HAYCHUHM NMPOYHOCTHBIX XAPAKTEPUCTHK NPU BbI-

HOJIHEHUH «OOPATHBIX)» PACYETOB YCTONYHBOCTH JOLKHO MPOM3BOAUTHCS:
- JAJA TIWHUACTBIX TPYHTOB — MNPONMOPIUAOHAILHO BCJIHYHMHAM COOTBCTCT-
BYFOIMX MEPEXOAHBIX k03P duumentos (cm. maparpad. 7.6) mub0 mpuHu-
Masg MUHHAMAJIbHOC 3HAUYCHHE @ H no;l6upa;1 BCIIMYHUHY C;
- AJIA MECUaHbIX, CyNNECYaHbIX U me6ermcn,lx TPYHTOB — IPUHUMAA MHUHH-
MaJIbHOE 3HAUEHHUE ¢ U MOAOHPAs BEIUUNHY (.

7.8.7. Jlnd HEONHOPOIHBIX OTKOCOB M CKJIOHOB «OOpPaTHBIC» PacCUCThI
JOJDKHBI TIPOM3BOUTHCS TOCIOWHO B TIpEAeNaX BCEH OMOI3HEBOM HIMM OMOJ3HEO-
macHoit Tommy. Lleneroif kodduimenT 3anaca yCTOHUHBOCTH MPH ITOM JUIS Kax-
JOTO €05 JO/DKEH Ha3HA4aThCAd MHANBUAY AJIBHO, C YUETOM CTCICHH OMACHOCTH €ro
BOBJICUCHHUS B OTTONI3HEBHIC MMOABIKKH (cM. 1. 7.8.1.).

7.9. ONPEJAEJEHHUE HAUBOJIEE BEPOSITHOM
MOBEPXHOCTH CKOJIbXKEHH S

7.9.1. [MonoxeHne MmOBEPXHOCTH(ElT) CKONBKEHHS CIEAYET YCTaHaBJIH-
BaTh II0 pe3yJbTaraM HHXXEHEPHO-IeOJOrHYeCKUX H3BICKaHUM (T OMO3HEBBIX
YYacTKOB) MO0 TMOCPEACTBOM BHIMIOJHEHHSI CEPUH PACYETOB YCTONYHUBOCTH (€CIH
IOJIOKEHHE [TOBEPXHOCTH HEN3BECTHO WIIM CKIIOH HE SIBISIETCST OIOJI3HEBEIM).

7.9.2. B cnyuae ecnu HOBEPXHOCTb CMEIIEHNA He 3a)HMKCHPOBaHa, Ompe-
JeneHue HauboJee BEPOSITHON MOBEPXHOCTH CKONBKEHUS CIEAYET TMPOM3BOINTE B
CIIEAYIOLIEH IMOCIEI0BATEIBHOCTH:

64



MIPEIBAPUTEFHOC HA3HAUCHHE ITOBEPXHOCTH(EM) CKONBKEHHUA HA OCHOBE
aHAJIM3a NHKEHEPHO-TEOIOTHUECKUX YCIOBUH 3alIUINAEMOr0 y4acTKa,
YTOUHEHUE IIOJIOKEHUS TOBEPXHOCTH CKOJIBKEHHS Ha OCHOBE CEPHHU pac-
YETOB YCTOHUYMBOCTH,

BEIOOP Han0O0J1ee BEPOATHOH (IKCTPEMAITBHOM ) IIOBEPXHOCTH CKOJIBIKECHHUA.

7.9.3. IIpenBapUTEIbHOE NOI0KEHUE MMOBEPXHOCTH CKOJIbKEHUS CIEAYET
Ha3Ha4YaTh Ha OCHOBC TINATCJIBHOTO aHAJIN3a 0CODEHHOCTEH TeOIOrHIeCKOT0 CTpoOC-
HUA CKJIOHA, a TAKXKC rHAPOIrCOJIOrHUCCKUX !

IUIL OTKOCOB OJHOPOIHOTO CTPOCHHA (B OCHOBHOM HCKYCCTBEHHBIX) — B
TIPUOTKOCHOM 30HE B paifoHe TPU3MBI OOPYIICHIIA;

Ha KOHTAKTE MOKPOBHBIX NOTEHUHAIBHO CMELIAEMEIX T'PYHTOB KOPBI BHI-
BETPUBAHUA M KOPEHHBIX HECMELIAEMBIX IIOPOL;

B CJIyJae MHOTOCJIOHHOTO CTPOEHHS TPYHTOBOH TOJINH — 10 MOAOIIBE HITH
B IIpeAeiiax KaKAoro NOTEHUUAIbHO OIION3HEBOro CloA,

IO MPOCIOSAM CTa0BIX TPYHTOB, YUacTKaM 3a()MKCUPOBAHHBIX CTAapBIX IO-
BEPXHOCTEH CIBUTa;

MO HATUTACTOBAHMAM KOPEHHBIX MOpo (K mpuMepy, pH moapeske riydo-
KOI1 BEIEMKOH) 1 JIp.

A TaKKe BO BHUMaHHE CIEAy€eT IPUHAMATE:

HaJJM4He ¥ PacoNioKeHNe HanboJiee KPYThIX YJaCTKOB CKJIOHA, HCKYCCT-
BEHHBIX OTKOCOB M TIPUPOMHBIX YCTYTIOB, OPOBOK CpPBHIBa CTapbIX OMOJ3-
HEH;

PacIoIOKEHUE W pa3Mephl PasIMUHBIX TPEIIMH 3aK0ja, 30H TEKTOHHYE-
CKOTO IpOOJICHHS, SPO3HOHHBIX MPOMOHH, 00J1acTel 3aMauHBaHAS | JIp.;
HAaIpaBJICHUE HAIIACTOBAHUS CKAJIBHBIX KOPEHHBIX I'PYHTOB,

mooXkeHne o0acTeil IPHIOKEHHS HAarpy30K OT HCKYCCTBEHHBIX OOBEK-
TOB U MEXAHU3MOB, a TAKXKE UX Pa3IUUHBIX COUETAaHUMN U IIp.

ITPUMEYAHUW L.

1. ®opma noBEPXHOCTH CKOJNBKEHHUA 1 OTHOPOIHEIX OTKOCOB M CKJIOHOB
MOXeT OIPHHUMATBCS ILIOCKOH, KPYITIOMIHHAPHYECKOH, JorapudpMude-
CKOM, KOMOWHHPOBaHHOMN H T.1.

2. Ecin B CKIOHOBBIX HAKOIUICHMAX HMEETCSI BOJOHOCHBIM TOPHU30HT,

OLICHKY YCTOMYMBOCTHU CJIeyeT IPOBOAUTH, KaK IIPABIJIO, BO BCEH 30HE
OT YPOBHSI HOA3EMHBIX BOJI 1O MOJOIIBEI CKIIOHOBBIX HAKOIIJICHUIA.

7.94. [TonoxeHne Kaxxa0H NpeABapUTEIbHO HAMEUYEHHOH MOBEPXHOCTH
CKOJIBXKCHMSI YTOUHSETCS HOCPEACTBOM IIOCTPOEHHMsA CEMEHCTBA MOBEPXHOCTEH
CMEINEHUs. Y TOYHCHHE IPOM3BOJUTCI IMyTEM BapbHPOBAHUS IONOXKEHUSA MOBEPX-
HOCTH CKOJIL)XEHHUs KakK II0 JJIMHE OTKOCAa MJIM CKJIOHA (PacrnojioKeHHe Havala v
BBIXO/Ia Ha MOBEPXHOCTH 3E€MJIM), TAK M MO IIIyOHHE KaXKAOTO IMOTEHIMAIBHO CMe-
IAEMOTrO CJIOS.

B pesyibraTe pacCMOTPEHHS CEMEHCTB NOBEPXHOCTEN CKOJILXEHHUS HEOOXO0-
JUMO HalTH Takoe MX MOJOXEHUE, MPU KOTOPOM cobmoaanuck Obl yCIoBUA Clie-
JYIOIIUE yCIOBHUA (CM. pUCYHOK 15):
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K> Ky <K3, Ky >Ks<Kg<K5

rne K, K5 K. — KO3((PHUITUEHTHI YCTOHUMBOCTH CKJIOHA [JIsI COOTBETCT-
BYIOLIMX ITOBEPXHOCTEH CKOJIbKCHHUA;

7.9.5. Hawnbonee BEpOATHON (PKCTpeMalbHOM) MOBEPXHOCTHIO CKOJIBKE-
HHUS CUUTAETCA IOBEPXHOCTh, 00ECISUMBAIOINAS HAHMMEHBIINM KO3(QQHUIUCHT yC-
TOWUYUBOCTHU IPYHTOBOIO MACCHUBA.

1 2 3 4 5 67

Pucynok 15 ~ [IpuHIiiunuansHas cxeMa IIOUCcKa HanboJliee BEpOATHOM MOBEPXHOCTH
CKOJIb/KEHUSA

7.10. PEKOMEHJAIIMH IO AHAJIU3Y PE3VJIBTATOB PACYUETOB
YCTOMUYNBOCTH Y ONOJ3HEBBIX JABJEHMII

7.10.1. B mpouecce W MO 3aBEPUICHHM BBHIMOJHCHHUS HaMEUEHHON Tpo-
TPaMMBbl PacyeToB YCTOHYUBOCTH M OIOI3HEBBIX MABICHUN HEOOXOOHMO BBIIOJI-
HATHh KPUTHYECKUH aHAIN3 TOYUYSHHBIX PE3yIbTaTOB.

7.10.2. llenpro aHaM3a pE3yIFTaTOB PACUCTOB YCTOMIHMBOCTH SABJIAETCA:

- olleHKa aKTHUECKOTO COCTOSHHS CKJIOHOB (OTKOCOB);

~ OIIEHKA CTENEHH JOCTOBEPHOCTH MCMOJb3YEMbBIX UCXOMHBIX JAHHBIX H Me-
TOJIOB pacyera;

- OIICHKA CTEMCHH BJMSAHHUA HA YCTOMYUBOCTH CKIOHOB (OTKOCOB) pa3jdy-
HBIX MIPUPOAHBIX U TEXHOTE€HHBIX (JaKTOPOB, & TAKKE UX COUECTAHMIA,

— BBIABJIICHUC MPUYUH U YCHOBI/If/'I BO3HUKHOBCHUA UJIN aKTUBU3AIlUXA OIIOJI3-
HEBBIX MPOIIECCOB, a TAK)KE YCTAHOBICHHE HAHOOEee 3HAYHMBIX TIOBOIOB,
MPOBOIUPYIONIMX CYHMIECTBYIONINE WM IPOTHO3UPYEMBIE OTOJI3HEBEIE
MOABUKKHU,

- TMPOTHO3 HM3MCHCHUS CTCICHU YCTOMYMBOCTH CKJIOHA HEYKPEILICHHOIO
CKJIOHA IIOZ, BO3ACHCTBHEM NPUPOAHBIX (JaKTOPOB € yUETOM HHKEHEPHO—
XO3AMCTBEHHOM AATEIBHOCTY TIO OCBOSHHUIO MJIH PEOPTaHU3aIMH CKIIOHA;

66



- OIICHKA JOCTATOYHOCTH W 3()()EKTHBHOCTH CYIMECTBYIOMAX W/HIH IPOSK-
THPYEMBIX MEPONPHUATHI HHKCHEPHOI 3alIUTHL CKJIOHOB (OTKOCOB) € y4e-
TOM KJIacCa 3aIMUINAEMBIX 00BEKTOB;

- BblOOp Haubosiee 3(PPEeKTHBHBIX BapHAHTOB NPOEKTHPYEMBIX MPOTUBO-
OTIOJI3HCBBIX MCPOTIPHATHI H HX COUCTAHUIA;

— ompexaencane Hanboxee 3()(HEKTHBHOIO PaCIONOKEHHS TPOSKTHPYEMBIX
YACPKUBAIOMMX KOHCTPYKIMiA U YCIOBHIA HX paboOTHl (MOLIHOCTH yAep-
JKHMBAEMOH TOJILIH, KOIHIESCTBO APYCOB U JP).

INPUMEYAHUE.

HpOL[OJDKI/ITeJlLHOC OTCYTCTBHUE ABHBIX CJICAOB IOABHIKEK HAa CTApOONOJI3HE-
BBIX CKJIOHaX HE€ MOXET CIY>KUTH TIPHU3HAKOM yCTOﬁ‘mBOCTI/I, €CIIH HE YCTPAaHCHBL
INPUYHAHBI, BBI3BIBAIOIMHC OIOJI3CHD. CTaOHIBHOCTD OIOJ3HEBOTO CKJIOHA MOXKET
OBITH JOCTUTHYTA JIMIIDb [IPU ITOJIHOM YCTPAHCHHH NIPAYHH, BBI3BIBAOIIUX OMOJI3HHU.

7.10.3. 3apaueii aHanu3a SMIOP OMOJ3HEBOIrO JABIECHUS ABJAETCA OIpele-
JIEHVE BEJIMYHH OTIOJI3HEBBIX HATPY30K HA COOPYKCHHS IS

- DKCIIEPTHOM OLEHKH COCTOAHHA CYINSCTBYIOIMUX YACPKHUBAIOIIUX COOPY-
JKCHUI,

- ompeneneHus Hambonee HeONArONPHATHOTO COYETAHUA HPHPOAHBIX H
TEXHOTCHHEIX ()aKTOPOB ¢ yUETOM TPeOyeMbIX K02 PHIIMEHTOB 3amaca;

- BBIOOpA THIIA, MECTa PACHOJIOKESHHSI M NAPAMETPOB HPOSKTHPYEMBIX HITH
KOHCTPYKIHUH YCHIEHNS CYIIECTBYIOUUX COOPYKEHUIA.

IMPUMEYAHHE.

Jna puddepeHuupoBaHns MapaMeTpoB yACPKUBAIOIMX KOHCTPYKLMH IO
IIUPHHE OMOJI3HS B 3aBUCHMOCTH OT MOIIHOCTH OMON3HEBBIX HAKOIUICHUI U BElH-
YHH JABJICHUM IPYHTA CTPOAT (PPOHTATBHBIE SMIOPHI OTOJ3HEBBIX JAaBleHH  (00bId-
HO IT0 OCH IIPOSKTUPYEMON KOHCTPYKLIUK).

7.10.4. Tlo wroram aHajM3a pPe3yJbTaTOB paciyera yCTOWIHBOCTH B MOsC-
HHUTENIBHOMN 3aMHCKE K MPOEKTY MPOTHBOOMOJI3HEBBIX MEPONPHATHIL JOIDKHO OBITH
NPUBEIECHO 3aKIIOYCHHUE O JOCTATOYHOM (HEZOCTaTOYHOH) CTEMEHH YCTOHYHMBOCTH
CKJIOHA (OTKOCA) B €CTECTBEHHOM COCTOSHHH, a TAaKKe C YIETOM HPOTHO3HPYEMBIX
HU3MEHEHH HHXEHEPHO-TEOJJOTHISCKHX U TEXHOTEHHBIX YCITOBUIA.

7.10.5. 3akrodeHWe JODKHO COMPOBOKIATHCA PEKOMCHAALHAMH O obec-
MEYEHHIO HEOOXOUMOMN CTEIEHH YCTOWYMBOCTH yYacTKa WH)XXCHEPHOH 3alIMTHL C
YUETOM BCEX MPOTHO3MPYEMBIX HEOIArompHATHBIX (PAKTOPOB B COOTBETCTBHH C
KJIACCOM 3aIIMINAEMBIX OO BEKTOB.

7.11. ONPEAEJEHUE COCTABA H PACIIOJIOKEHU A
MPOTHBOOMOJ3HEBBIX MEPONIPUATHUI

7.11.1. TIpoTHBOOHON3HEBBIE MEPONPHUATHA NOJDKHBI NPOECKTUPOBATHCA M
BBITIOJHATBCA, KaK IPAaBUIO, B MPOQHIAKTHYECKHX LEIIX HA MPEIONONMI3HEBOI
CTaguy Ha HanO0JIEe YTPOKAEMBIX YIACTKAaX CKIIOHA.
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7.11.2. Kommekc NpOTHBOOITON3HEBBIX MEPOIPUATHI JODKEH obecredn-
BaTh!
- CTaOMIM3andIo OTION3HEBOIO CKIIOHA, NpeayIpexaeHne o0pa3oBaHus HO-
BBIX U aKTUBU3AIIUHU MMIPAOCTAHOBUBIIUXCA OHOJISHCﬁ;
- IOBBILIEHHE YCTOHYMBOCTH CKJIOHA Ha 3aHaHHYIO BEIMUMHY B 3aBHCHMO-
CTH OT KJIacca KalUTaJIbHOCTH 3AIMUINAEMBIX OOBEKTOB;
- B ClIy4ae HEBO3MOXHOCTH MJIM HELEeNecooOpa3sHOCTH CTabIIM3aIMK BCErO
CKJIOHA — IIPOTHBOOION3HEBYIO 3aLIUTY OTACIBHOCTOAIIX 00BEKTOB;
7.11.3. B cocTaB KOMILIEKCOB AOJKHBI BKJTIOUATHCSA TPOTHUBOOIION3HEBEIE
coopyxxeHus u pabotsl Haubosee d3(hPEKTUBHBIC ITT KOHKPETHBIX YCIIOBHIM OITOJI3-
HEBOTO CKJIOHA, YCTPAHAIOIINE MPUYMHBI HAPYIIEHU ero o0mel u yacTHOH ycToii-
YUBOCTH.

7.11.4. TIpoeKTsl OTAENBHBIX MPOTHBOONOI3ZHEBBIX COOPYKEHUI M paboT
JIOJDKHBI YYHTHIBATh CTaJHUHHOCTH OIOJIZHEBOTO TIPOIECCa; MOATOTOBKY OTOJN3HA,
CMEIIEHNEe IOPO, 3aTYXaHHE IIOABIDKEK I BHOBD IPHOOPETEHHYIO yCTONIHBOCTS.

7.11.5. TIpoTHBOOTION3HEBEIE COOPYXKEHISI W WX OTAETbHBIE DJIEMEHTHI B
000 rOTOBHOCTH HOJDKHBI OBITh YCTOUUMBBI MPH OMOJI3HEBBIX TIOJBHXKKAX, BO3-
MOXKHBIX BO BPEMS CTPOHTEIIECTBA COOPYKCHUS.

7.11.6. Bribop THIA yAEPKHBAIOMUX COOPYKCHHUIl, MX pa3MCIICHHE Ha
CKJIOHE, KOJIMYCCTBO U KOHCTPYKTHBHBIC PasMEphl 3aBUCAT OT BCJMYHHBL OIIOJI3HE-
BOrO JABJIEHUA, ONMPEIEISIIOTCS PacyeTaMy yCTOHUMBOCTY CKIIOHA U HA OCHOBAaHWUH
TEXHHKO-IKOHOMHUYECKOIO COIOCTAB/ICHHUs BO3MOKHBIX BADHAHTOB C YYETOM:
- HHDKEHEPHO-T€OJIOTHYECKIX, THUIPOreoJIOTHUSCKHX H reoMopdoormie-
CKuX 0COOEHHOCTE} OMOII3HEBOrO paiioHa;

- HIDKCHEPHO-TEOJOTHYECKHX YCIOBHH KOHKPETHOIO Y4acCTKa, OIMPEAETIsIO-
IMUX BEIMYHHY ONOI3HEBOTO JaBJICHAS;

- YKIOHAa W INIyOWHBI 3a€TaHds KPOBJH IIPOYHBIX HECMENIAIOIUXCSA MPH
OMOJI3HAX NMOPOZ;

~ TIOJIO’KEHHS MOBEPXHOCTH CMELICHHS OIOJ3HA Ha MECTe CTPOMTENbCTBA
YICPKUBAIOIINX COOPYKEHUI,

- MOPOYHOCTH HOPOJ OOPa3yIOIIUX JIOXKE OMOJ3HA H OINON3HEBBIE HAKOIIIE-
HUSA,

—  yCIOBHI IpOHM3BOACTBA PaloT.

IMPUMEYAHUE.

1. Pa3smelneHue yAepKUBAIOIUX COOPYKEHUH HA CKJIOHE CIEAYET IIPOM3-
BOJHTH C YYETOM BO3MOXKHOTO MHHHMAJBHOTO 3HAUEHHS OMOI3HEBOTO
JABJICHHA.

2. YCTpOWCTBO CHIIOBHIX YAEPKMBAIOMIUX COOPY)KEHHE CIECHYyeT codueTaTh
O BO3MOXHOCTH C MEPOIPHATHAMM II0 IPOTHBO3PO3HOHHOM 3allMTE
MOBEPXHOCTH CKJIOHA, & TAKOKE PEryJIHPOBAaHHA IIOBEPXHOCTHOTO M HOA-
3€MHOTO CTOKa.

7.11.7. TIpOTHBOOIOJI3HEBEIE MOANIOPHEIE CTEHB MOTYT NPHUMEHSTHCA B CO-
CTaBe KOMILIEKCA MPOTHBOOIMOJ3HEBBIX COOpYXxeHuil U paboT, Kak HpaBwio, A

68



yaepkaHus HeGOJNBUIMX OMOJI3HEHN, KOT/Ia OMOJ3HEBOE TABICHHE HE3HAUUTENBHO U
HE IIPEBBIIIACT BEJIMINHY aKTUBHOTO AABJICHUA IPYHTA IIPU3MBI OOpYIICHHA.

Jia crabunu3auuu riyOOKHX OIMOJIBHEBBIX TOJBIKEK CISAYET NMPHUMEHATH
YAEPKUBAIOIIIE KOHCTPYKIUH NIyOOKOTO 3aJI0KEHHA: CBaifHBIE, CBAliHO-aHKEPHBIE
COOPYKEHHS B aHKEPHBIE KPETUICHH.

7.11.8. B ciyuae ecnu craCunuzamysa ONOJN3HA WIH HH)KCHEpHAS 3allUTa
OMOJI3HEOMACHOI0 YJacTKa HEBO3MOXKHA IIOCPENCTBOM YCTPOMCTBA OJHOTO yAEp-
JKHUBAIOLICTO COOPYKCHUA, IPUMCHAIOT HCCKOJIBKO MPOTHBOOIIOJI3HEBEIX KOHCTPYK-
Ui, PaCHOIOKEHHBIX HAa CKJIIOHE APYCAaMH.

BpiOop ONTHMAanBHOTO KOJHYECTBA SPYCOB IPOTHBOOIIOJIZHEBBIX COOPYKE-
HHU TPOU3BOAAT HA OCHOBAHMH TEXHHKO-KOHOMHUYECKOTO COMOCTABJICHHA BapHaH-
TOB.
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8. TIPUMEPBI IPUMEHEHUA METOAUK PACUETA

C 1enpro NOACHEHUS M3JIOKECHHBIX B METOAMYECKOM JIOKYMEHTE TEOpETHYE-
CKHX IOJOXKEHUIL, B 3TOM pasleie MPUBEACH NIPUMED pacyeTa yCTOHYHMBOCTH CKJIO-
HA M pacyeTa OIOJI3HEBBIX JABIICHHAMN.

8.1. IIPUMEP COCTABJIEHUA PACUETHOM CXEMDbI

B kauecTse mpumepa BbIOpaH OJMH M3 OMON3HEBBIX 00BekTOB KpacHomap-
CKOT'O Kpasi, pacCnoJOXKEHHbII B XOCTHHCKOM paiioHe . COYH: ONOJI3CHD Pa3pyIII
Y4aCTOK aBTOJOPOTH, JUJIsi BOCCTAHOBJICHHsI COOOIIEHHs TpeOyeTcs yCTpoMCTBO HO-
BOTO TIOJIOTHA aBTOAOPOTH BJIOIH OOPTa «CBEKEr0» OION3HS.

MU CXOJHBIE JTAHHBIE

Ilo pesynbpTaTaM HWH)KEHEPHBIX WM3BICKAHWI M MPOEKTHHIX PabOT MCXOAHBIE
JaHHBIE (CM. IPUIIOKEHHE A) COMIEPIKAT:

- JaHHBIC HH)KEHEPHO-TEOJOTHYECKOTO H THIPOTEOJIOTHYECKOro 00Cieno-
BaHH OIOJI3HEBOTO YUYaCTKa;

- JaHHBIE ONpeneieHus PU3NKO-MEXaHNIECKHX CBOMCTB IPYHTOB (Tabymma
Al);

- Tomorpaduueckuii miaH onoy3HeBoro ydactka M 1:1000 ¢ HaHeceHHeEM
KOHTYPOB OTIOJI3HA M Pa3pyIIEHHOTO Y9acTKa aBTOMOPOTH (PUCYHOK A.2);

- IPOEKT IUIAHOBO-BBICOTHOIO IIOJIOKCHHA TPACChl aBTOAOPOTH Ha paspy-
IICHHOM Y4aCTKE aBTOJOPOrH (pUCYHKH A.3 — A.8);

- IONEPEYHBIC MHKCHEPHO-TEOTOTHYECKUE PAa3Pe3bl C HAHECEHWEM MPOESKT-
HOTO IOJI0KEHUA aBTOAOPOTH (pucyHku A.4 — A 8).

BBIBOP PACUYETHOI'O CTBOPA
B cooTBeTCcTBHM € yKazaHMAMH II. 7.2 B Ka4eCTBE OCHOBHOI'O Pacd4eTHOTO
CTBOpa BBIOpaH pa3pes mo nuand 3-3. OcHOBaHHe — IO CPABHEHHIO C OCTATHHBIMHA
CTBOpaMHu 3[€Cb OTMEUEHO:
- MHHMMAJIBHOE PacCTOAHUE OT OpPOBKH HACHIIM 10 BepxHel OpoBKU OopTa
OMOJ3HS,;
- MaKCHMAaJIbHBIH Ilepenaj IO BBICOTE MEXAY BEPXOM HACHIIIH U MOBEPXHO-
CTBIO 3¢M/IH B OCHOBAHHHU OOPTa OIOJI3HS,
- MAaxkCHMalbHBIA Yrol K TODH30HTY MEXKIY BepxHel OpOBKOI HachIIM U
TOYKOH B OCHOBaHUM 00OPTa OMOJ3HS,
- MaKCHMaJbHBIH CPEOHMH YrOJI HAKJIOHA IPAHUIEI KOPEHHBIX I'PYHTOB B
npenenax 00pTa OIMOJI3HS.

COCTAB PACUETOB
JUii aHanM3a yCTOHYMBOCTH CKJIOHA HAa JaHHOM y4YacCTKe HEOOXOIMMO pac-
CMOTPETH CACAYIONINE PACUETHBIE CUTYALHH;
- Pacuer ycroiiumBocTn GOpTa OMON3HA B ECTECTBEHHBIX YCIOBHAX IIPH
(haxTHUECKOM penbede CKIIOHA:
- YPOBEHB I'PYHTOBBIX BOJ — MaKCUMaJIbHBIA IIPOrHO3HBIH;
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- CBOMCTBA TPYHTOB IO JAHHBIM HH)KEHEPHO-TEOJIOTHUECKUX H3BICKA-
HUH;

-~ OCHOBHOE COYETaHME HAarpy30K.
Ilpeoycmompena Ons oyenxu cmeneHu OOCHMOGEPHOCHIU UHIICEHEPHO-

2€0/102UYeCKUX OAHHbIX.

- llpu HECOOTBETCTBHM DPE3yJIBTATOB PAcYeTOB (DAKTHIESCKOW CHTYAIlHH —
YTOYHEHHE CBOMCTB CMELIAEMBIX TPYHTOB TIO AAHHBIM «OOpPATHBIX» pac-
YETOB:

—  YPOBEHb I'PYHTOBBIX BOJ — MAKCHMAaJIbHBIH IIPOrHO3HBIH;
- OCHOBHOE COYETaHME HArpy30K.

- IIporHos3Hblif pacueT yCTOHYHMBOCTH OOpTa OION3HA C YYETOM ILTAHOBO-
BBICOTHOI'O IOJIOKCHUA IPOSKTUPYEMOH HACHIIIN aBTOAOPOTH 0e3 ImpoBe-
JICHAS MEPONIPHATHHA HHDKCHEPHON 3aLUThL:

- YPOBEHb I'PYHTOBBIX BOJ — MAaKCHMATbHEIH MPOTHO3HEIIA,
- CBOJMCTBA IPYHTOB IO JAHHBIM HH)KEHEPHO-TEONIOTHYECKHUX H3BICKAHUI
W OOpPaTHBIX PACUCTOB;
- OCHOBHOE COYETaHME HArpy30K C Y4ETOM TPaHCIIOPTHOH HArPy3KH;
- 0co00e COYETaHHE HArPy30K C YYETOM CEHCMHYECKHUX BO3JICHCTBHIA
crtoit 1o 9 6amos.
IIpeoycrompena oOns 6visi8neHUA HEOOXOOUMOCIU NPOEKMUPOBAHUS. NPO-

MUBOONOASHEBIX COOPYICEHUT 8 Yesix 0OecnedeHUs YCmouyugocmu npo-
eKmupyemoti agmooopoai.

- IloBepounslif pacdeT ycTOHYMBOCTH OOPTa OMOJ3HA € YYETOM C yUETOM
BO3BEICHUS HACHIITM aBTOAOPOTH M MCPOTIPHATHI WHKECHEPHOW 3allUTHI.
YcmoBus pacdeTa Te Ke.

Ilpeoycmompena oOns oyenxu sppexmuenocmu paspabomanvix KOHCM-

PYKYUll UHICEHEPHOT 3aujumel Y4aACmMKa a8mooopo2U.

B pamkax mpuMepa pacCMOTPHM TOJNBKO OJHO COYETaHWE Harpys3ok. s
mpuMepa BEIOepeM OCHOBHOE COUCTAHHE Harpy30K, YIHTHIBAOIIEE:
BEC IPOCKTUPYEMOH HACHIIIN aBTOAOPOTY K
- TPaHCHOPTHYIO HAaIPy3Ky
- TPH MaKCHUMAaJIBHOM MPOTHO3HOM YPOBHE TPYHTOBEIX BOZ,
- B YCIIOBHAX OTCYTCTBHUA celiCMUYECKHX BO3JICHCTBUM
(ko3¢ urmenT nuHAMHYECKOH ceificMuunoctu u = 0,00).

HOPMATHUBHBIE KOY®OUILMUEHTHI YCTONUYABOCTH
B cootBercTBuM ¢ ykazanusaMmH 1. 7.1.2, npunumaem III kareropuro mepo-
npusTHi vkeHepuoi 3amurel. CornacHo Tabmuue 3, k03pPUIHEHT HaneKHOCTH
[0 Ha3HAUEHUIO COOPYKEHMA NpUHHMAeM %, = 1.20 (OCHOBHOE COYETaHUE HArpy-
30K). KoaddummenT yuera pacdeTHoro nepuoja npuHuMaeMm y = 1 (ang skcimiya-
TauuoHHOro mepuoaa). Kosdduuuent ycnosuii pabotrsl npunamaeM y, = 1. Torma
BEJIMYNHA HOPMAaTUBHOIO KO3((UIHEHT 3a1aca COCTABUT:
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[K]=%= 1.0-1.20 ~120.
7. 1.0

INIOCTPOEHHUE PACUETHOM CXEMBI

CocraBisieM pacueTHyIO CXeMy Mo pexoMmeHaauuaM . 7.3.1. PesyabTarsl nmo-
CTPOCHUS PaCUETHOH CXEMbl IIPUBEIEHBI Ha pUCYHKE b.1.

INPUMEYAHUE.

[TocTpoenue BoimosHsAeTCs Kak Ha Oymare, Tak cpencrBamu CATIP (k mpume-
py, AutoDesk AutoCAD). B nocnenHeM ciiydae OONBIIHHCTBO MTAPAMETPOB OTCEKO-
BOM MOAEIH YHOOHO MOJIydaTh MPAMO ¢ YepTexka (KOOPIUHATHL, [UIMHBL U YIJIBL, a
TAKOKE TUIOMIAU 3JIEMEHTOB MOICIIH).

CBOP BHEIIHUX JOMOJHUTEJBbHBIX HATPV30K

B pamkax BHIOpaHHOM pacueTHOH CHTyalMH BHEIIHHE JOIOJHUTENbHBIE Ha-
TPY3KH Ha CKJIOH NPEACTaBIEHH TPAHCIOPTHOH Harpy3Koi 1o mpoesxeil yactu pe-
KOHCTPYHPYeMOH aBTOAOpOrd. B cooreercreum ¢ [1] ompenenieM HOPMAaTHBHYIO
BEIMYUHY HATPy3KHU:

P 4 Ui VY,
(3.6+02)-(2.7+08)
C Y4ETOM ko3¢ dumnmenta HaAEKHOCTH no Harpyske

k=1.10 (cm. . 1.12 [8]), pacueTHas BENIMYHHA HATPY3KH COCTABHT:
qr=1.1-449=149 4xlla

XapaxTep pacrpeneneHns Harpy3Kku — JIMHeHas, nocrosanas. Hanpasienne
JeMCTBUS HArPY3KH — BEPTHKAJIBHO BHU3 (B HAIIPaBIEHUH CUJIBI TshxecTH ). O6nacThb
TIPHITOXKEHNS HATPy3KM — B TIpe/ieNiax Mpoe3Kel JacTh aBTOAOPOTH (IUTAHOBOE TT0-
JIO’KEHNE TTONIOC ABIDKCHHS CM. Ha PpECYHKE A.3).

BBIBOP MOBEPXHOCTU CKOJIbXKEHHU A
[TOBEpXHOCTH CKOJNEKECHHS BHIOMPAEM B COOTBETCTBHUHU C PEKOMEHTAITHIMH TI.
7.9. B nanHoM ciiyuae HauOOJiee BEPOSTHBIM SBJIIETCS CMEIICHHE TOJIIM TJIHHU-
CTHIX IOPOJ IO KPOBJIE KOPeHHBIX rpyHTOB MI'D-8a...86. IIpH 3TOM B CcMemeHHe
OynyT BoBneueHsl rpyHTH I D-1...7. Ocnosanue:
- rpyHtel MI'3-3...7 UMEIOT 3MOBHANBHO-IEIIOBHAIBHEIN U IPEBHEOIOI3-
HEBOH XapaKTep NPOHUCXOIKICHUA;
- B HepHox OOMIBHBIX OCaIKOB ATH I'PYHTH B 3HAUATEIHHOU CTENCHH BOAO-
HAaCHITICHEL,
- TEIO0 COBPEMEHHOTO OIMOI3HA CIOKEHO IpyHTamu MII'D 1...7,;
- rpyHtel MI'D-8a...86 ABIAIOTCA IOJIYCKATBHBIMU IPYHTAMH M OTHOCSTCS
W TIEPEKPHITH TITMHUCTHIM YEXJIOM MOIMHOCTBIO OT 5 10 7 M, IpemoTBpa-
IAOIUM CHIDKEHUE MX MMPOYHOCTHBIX CBOMCTB B PE€3YJIbTAaTE BHIBETPHBA-
HUSA U KaK CIEICTBHE — 3aLUIIAET UX OT IIOTePU YCTONUKUBOCTH.
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Hambonee BEpOATHOE Ha4aJio0 MOBEPXHOCTH CKOJIBXKEHHA — I10 Kpalo BTOPOH OT
OION3HA TOJOCH ABIKCHHA. KOHEL NOBEPXHOCTH CKOJILKCHHSA BEPOSTHEE BCErO
Oyzaer BRIXOAMTH B OCHOBAHHE OOPTa OIOJI3HS.

PesynbTaThl BHIOOpA TONOKEHHA IOBEPXHOCTH CKOJNBKEHHA CM. PUCYHOK b.3
(npunoxenue b).

T'EHEPAJIM3AIIUSA PACYETHON CXEMBI

B coorBercTBrE ¢ yka3aHHAMH I1. 5.2.6 BHIIOJHAEM ICHEPATH3AMIO PACUECTHOM
cxeMbl. PegynpraTsl renepaiusanun cM. Ha pucyHke b.2 (mpennoxenue b).

[ToaroroBka pacyeTHON CXEMBI 3aBEPIIACTCA HyMEpamue BceX TOUCK H CBee-
HHMEM UX KoopAMHAT B Tabauuy (cm. Tabumiy b.1).

8.2. IIPUMEP COCTABJIEHHUA OTCEKOBOI MOJEJH

IIOCTPOEHHME OTCEKOBOM MOJEJIH

B coorsercrBuM ¢ yKasaHUAMH M. 5.2.9 NPOM3BOAMUTCA HOCTPOCHHE OTCEKOBOH
Mozend. PesynbraThl rpaguueckoii 4acTH MOCTPOSHHS OTCEKOBOM MOJENTH CM. Ha
pucynke b.4.

Brimonngercsa onpeneneane KOOPAMHAT YriIOB OTCEKOB M OPJAWHAT TPAHMIL JTH-
TOJIOTHYECKHX Pa3HOCTEH (cM. Tabsuuer B.2...5.3).

ONPEAEJEHUE TOUYKU BPAUIEHU S

OmnpenenseM KOOPAMHATEL TOYKH BPAIEHHS OTCEKOBOM MOJENM COTJIACHO pe-
KoMeHjaumaM m. 5.2.11:

X0t =50.31 M, y,5, = 11429 .

PACYET NAPAMETPOB OTCEKOB

Omnpeznenenre napaMeTPOB NPOU3BOIUM AHANMTHYECKH. Pe3ysIbTaThl BRAHCITE-
Huii cM. Tabmanet b.4...B.5. Hiwke paccMoTpuM pacder napaMeTpoB Ha mpuMepe
orcexa Homep 4 (cM. pucyHok b.4).

Lupuna omcexa
by=x,~x,,=2621-24.06=2.16m .

Yeon naxnona ocnosanus omceexka

slip __ _ slip _
a= arctg(—\y 14 “Vea | _ arctg [—93 TI=OLI8) 49 589480 .
b, 2.16
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,ZZ/'IUH(I OCHOBAHUA OMCeKA

2.16

=————————=333m
cos 49.58948°

Beicoma omcexa (cnesa u cnpasa)
R =yl — 3yl =100.14-93.71=6.43.m,
hiiee =yt — o =100.08 - 91.18=8.90.1
Buvicoma ypoena noozemuuix 600 (creea u cnpaga omcexa)
By = prat — i = 93.71-93.71=0.00 m,
st = yre — yi =92.97-91.18 =1.79 .
Koopounamui yenmpa msgicecmu omeexa

PaccmarpuBaemblii OTCEK COAEPHKUT TPHU CIIOA IPYHTA. BhIunciieM KOOpAUHATHL
HX LIEHTPOB TKECTH:

Iepesuwiii cnoii epynma
By = yi— 9 =100.14 - 9586 = 4.28 m,
Moy = Yo — y2o =100.08—-95.77 =431,

o 2hy th 428+4.
woe = s Py 204288431, G0 o4 06-25.14m,
3(hR471 +h1471) 3'(4-28+4~31)

1 Yy
grav _ * day down day down _  day _down | V4-1 4 | _
Yiy = 5 Yraa ¥ Viay | Vrar T Vrat = Vo = Via =

1

= 5{100.14+ 95.86+ (100408+95.77100.1495.86]-w} =

2.16
=97.96 m.

Bmopoii croti epynma
By =yl — @ =95 86-9423=1.63Mm,
Py = Y0 — paon =95.77—-94.73=1.05m ,

o 2P+l 2-1.63+1.04

= by +x,=——"" " .216+24.06=25.06m,
3, + Ry, ) T 3-(1.63+1.04)
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grav
grav _ 1| down down down down _ _ down _ down | Xga —Xpg |
YVia = 2|:.VL4 1t Vi +[)/R4 1T Vra2 =V —Viaa =

b4
=—[95.86+94.23+| 95.77+94.73-95.86-94.23 (25.06-24.06 =
2 2.16
=95.14 m.

Tpemuii croti epynma

_ ., down slip
hm—; =V Vi

=9423-9371=0.52m,

h down slip

as = yiomn il 94739118 =3.55Mm,

grav_ 2hpa s+ hp, s 2-0.52+3.55

- iy, = 22T 5 15494.06 = 25,40,
T3yl ) T 300524 3.55) ’

Jgrav _ down | stip [ down o stip ) down _ stip .szgv_xu _
Yis =5 Vst Vi Yraw2 T Vra ~Vian = Via A =

4
=l 94.23+93.71+|94.73+91.18—94.23-93.71 w =
2 2.16
=93.34 m.

Brluncisiem Beca CI0€B IPYHTa B MpejiesaX 0TCeKa:
h, +h . .
W, <l 1R41b4.y41=428+430

2 -2.16-22.7=210.31xH,

W, :Mzhm—zh‘ =303 5 16.203= 5857,
W, - h s ;hRH b, _0.52+3.55

Yoy =—"—-2.15-19.4=85.16xH.
2
Brrauciaaem Beca KOOPAUHATHI HEHTPA TAXKCCTHU OTCCKaA!
grav grav grav 7
XE X W+ xES WL+ x5 W
sliced —
W, +W ,+W,,

~25.14-210.31+25.06-58.57+25.40-85.16
210.31+58.57+85.16

=25.19m,
grav 117 grav | grav |
e _ Vi W Y W, W
yslzw4 -

Wy +W, ,+W,
_97.96-210.31+95.14-58.57+93.34-85.16 _
210.31+58.57+85.16

=96.38 m.
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Pasnooeiicmeyiowas énewnedi nazpysxu

BremmHAs Harpyska B mpeaenax MMeeT JHHEHHBIH MOCTOAHHBIM XapakTep pac-
npeaeneHus (MpAMoyToibHas (GopMa SMIOPH) W HANpaBlieHa BEPTHKANBGHO BHU3. B
pesyJbTare:

o Xyt X, 240642621

load4 — 5 =2514m,
yes Vi ;ym _ 100.14;100_08 10011,

Bs=0,
D, =q% b, =49.4-2.15=106.63xkH .

PACUYET MJEY OTCEKOBBIX YCHJIHUM

OnpezneneHue napaMeTpoB NPOU3BOAUM AHAJINTHYCCKU. Pe3ybTaThl BRIUHCIIE-
Hu#t cM. Tabmuiry b.6. Huke mpuBeneH pacyeT 1uied ycuimii B oTceke HoMep 4 (cM.
pucynok b.4).

- Tlnedo cuimbl TKECTH:

X, =x,, — x5 =50.31-25.19=25.12.

slice 4
- IIneuo rOpH30HTAILHON COCTABIAIOIIEH CEHCMUYECKOR CHIIBL:
€, =Y, — Vo, =11429-96.38=1791n

- IIneuo HOpMaEHO peaKLUK B OCHOBAHMH OTCEKa:

o _ i ; n (240642621 G oo
slip slip
b -fssf = yl“—;yf?“_ — Vi = M -114.29=-21.85n,

base

f4 = Xfe‘}fcosad, —yrel4 SiIlO!4 =
=-25.17 - cos 49.58948° — (-21.85) - sin 49.58948° = 0.32 .

~ Ilmewo CHIBI COMPOTHBIICHNA TPYHTA CABUIY:

base base _: _
R, =y cosa, +x.4,5ma, =

=-21.85-00849.58948° — (—25.17) - sin 49.58948° = —-33.33 .

- TIneuo pe3ynbTUpPYIOLLE OT BHENITHEH HATrPy3KH:
X0 = s =%, =25.14-5031=-25.17n,

»

Yoo =P =100.11-11429=—14.18 ,
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load load _: _
d4 ='xrel4 C()Sﬂ4 +yrel4 Smﬁ4 -

=-25.17-c0s 0.00° + (—14.18) - 5in 0.00° = —25.17 .

- Ilne4o pe3yabTHPYIOMEH OMOJI3HEBOrO NaBJICHHUS:

slice
Va1 =Veer = (yfj” + hL34 j =11429—- (93.71 + %) =18.44 m,

slice
Yar = y,m—[ W+ hf;‘ j= 114.29—(91.18+8'—390j =20.15m.

PACYET NOCTOSAHHBIX YCUJHUH B OTCEKAX

PesynbTathl BorunciaeHui cM. Tabmuiy b.7. Huwxke mpuBeneH pacder ycunmii Ha
npuMepe oTceka Homep 4 (cM. pucyHok b.4).

- Bec orceka. CkiaapiBacTcs H3 Beca TpEX CJIOCB I'PYHTA, PaCCUYHTAHHBIX
BBIIIC:

W, =W, +W, ,+W, ,=21031+58.57+85.16 = 354.04 xH.

- BennunHa mMOpoOBOro AaBICHHA B OCHOBAaHMH OTceka. PaccumrthiBaercs B
COOTBETCTBHH C YKa3aHWAMM II. 5.2.24:

e+ by 0. 0.00+1.79
2
- TIpoYHOCTHBIE XapaKTEPUCTUKH TPyHTa B OCHOBAaHHHU OTCeKa. [loeepx-
HOCTB CKOJIBXKEHHA B IpeAesiax pPacCMaTPUBAEMOro OTCEKa MPOXOAWUT B
rpyate MI'D-6 (cM. pucyHok b.4). B cootsercTBHY ¢ Tabuueii A.1:
- clemieHue B rpyHTe ¢, = 38,0 «/la;
- YTOJ BHYTPEHHEro TpeHus ¢, = 8 0°.

u, =yyHy =7y =1 =8.79 klla.

8.3. TIPUMEP PACUYETA YCTOMUHUBOCTH CKJOHA

PACYET KOD®O@UIHUEHTA YCTOHNYUBOCTHU (YIIPOIIEHHBIN METOX)
Pacuer BeIONHAEM B COOTBETCTBUH € YKa3aHUAMM 1. 5.2.18.

1. B kaXIoM OTCEeKe MPONU3BOJHAM PACUET CHIIBI HOPMAJIbHOM peakiun N 1o
MOJOUIBE OTCEKA C MCIIOIb30BaHHEM (POopMyHI (6):
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ynp _
N} =

N =W, cosa, + u, W, cosa, — u, W,sina, + D, cos (e, + f,) =
=354.04-c0s 49.58948° + 0.00-354.04 - cos 49.58948° —
—0.00-354.04 -5in 49.58948° + 106.63 - cos (49.58948° + 0.00000°) =
=298.67«lla

NP =..
Honyuennvie snauenusa N sanocum maodauyy 53.1.
2. B KakZOM OTCEKE OMpEAC]AEM CHIy CONPOTHBJICHMSA CABHTY S IO TIO-
nomse orceka (K, = 1,00):
S =..

S, =(N4 —u,l, )tg(p4 te,ly =
=(298.67—-8.79-3.33)tg8.0° +38.0-3.33 =164.40k[Ia

Spaz = o
Ionyuennvie snavenus S 3anocum mabnuyy b3.1.

3. C ucnoms3oaHueM JaHHbIX Tabnun b.5...7 u B.1, paccunthiBaem k03¢-
(UIMEHT yCTORYMBOCTH U3 YCIOBHA PABHOBECH CUIT Ky M MOMEHTOB CHJI
K, o popmynam (3) u (4) COOTBETCTBEHHO:!

22
Z S, cosq,
Kf 2 = 22 3 =
D N,sing, +u, > . W,+ > D,sinp,
=1 =1 i=1
=[57.72-c0s64.98° +...+138.31-cos (-19.66°) |-
+[(83.43-5in64.98° + ...+ 86.55-5in (-19.66°)) +

+(99.75-5in0.00° + ...+ 106.63-5in 0.00°)| = 0.825,

22
ZSiASi
Km = 22 = 22 4 -
ZNI' Ay, +(1+/‘v)ZVVi Ay, +ﬂthVi Ay, +ZDI- Ap,
i=1 i=1

=1 i=1
=[57.72-(-33.26) + ... +138.31-(-32.76)] =
+[(83.43-2.35+ ...+ 86.55- (~7.46)) +(97.77- 28 81 +...+ 92.05 - (=3.47)) +
+(99.75-29.15+...+106.63 - 25.17)| = 0.771.
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PACUYET KO ®OUIHUEHTA YCTONYHUBOCTH
C YYETOM HOPMAJbHBIX MEXKOTCEKOBBIX CH.I

BrIunciieHHs IPOU3BOAUM B COOTBETCTBHH € YKa3aHMAMH 1. 5.2.19 u3 ycaoBus
PABHOBECHA CHJI M MOMEHTOB CHJI C YYE€TOM TOJBKO HOPMANIBHBIX MEXOTCEKOBBIX
cul £. PacdeTs! BRIOMHAEM METONOM MMOCIECIOBATENHBIX PUOIIKCHHAH.

U3 YCnosusl pacHocecus Cul

1. B xax10M OTCEKEe BRIUUCISAECM CHJIBI HOPMAJIBbHOM peakuuun N 10 MogoLI-
BE C ucnonb3oBaHueM Gpopmysl (5). KacarensHble MEXOTCEKOBBIC CHIIBI
X He yunthiBaeM. KoadduimeHT ycToHuMBOCTH Ha IEpBO HTEpaLlH
HPHHHMAEM PaBHBIM K 110 yIPOIIEHHOMY METO.Y .

Ny=..

Ut —-C .
W4+—4g¢#l4 sine, + D, cos B,

K,

re= :
sine,t
cosar, +——* 894

s
8.79-1g8.0°-38.0

354.04 + ~=.3.33-51n49.59° +106.63 - cos 0.00°
_ 0.825 _
00549 59° + $in49.59°-128.0
0.825
=446.86 kH
Nf22 =

2. B xaxaoM OTCEeKe OMNpEeaesieM CHIy CONPOTHBIEHHSA CABHTY S IO MMO-
JOLIBE OTCEKA:

S, =..
S4 :(N4 —u, 14 )tg¢4 +c, 14 =
= (446.86—8.79‘3.33) tg8.0°+ 38.0-3.33=185.23«lla
SmZZ =-...

3. C ucnoyib30BaHUEM JaHHBIX Tabauu b.5...7 v mocunTaHHBIX 3HAYEHHT N
U S, paCCUUTHIBAEM KOX(QPHUIHMEHT yCTOHIMBOCTH M3 YCJIOBUS PaBHOBE-
cua cun Ko gpopmyne (3):
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22
Z S, cos e,
i=1

Kf =™ 22 q =

D Nsina,+p, Y W,+ > D sin g,

i=1 i=1 i=1
= [1 11.68-cos 64.98°+...+149.14 - cos (-19.66°)]+
+ [(176.90 -sin 64.98° +...+162.36-sin (-19.66°)) +
+(99.75-sin 0.00° + ...+ 106.63 - sin 0.00°)] =0.752.

4. CpaBHHMBaeM TOTy4eHHOE 3HaYeHHE K CO 3HAYEHMEM HA NPEABIAYLICH
urepamyy. B nannoM cirydae:

‘K;"“‘ - K}pm = |0.752 - 0.825| =0.0725 > 0.0001.

5. TlockonbKy pasHHIIA TEKYIIETO H NPEABLTYIIEro 3HaueHuH K TpeOy eMbli
MHHHMYM, HOBTOPAEM PAacdeT ¢ IEPBOTO MyHKTA, MCIIOJIB3Ys IIOCTIEIHES
HaiiienHoe 3HaueHue K.

sz YCnoeus pagHOBeCUS MOMEHMOB CUJL

Brruncienue ko> duimenTa yCTOHIUBOCTH U3 YCIOBHS PABHOBECH] MOMEHTOB
cui1 K, BHIIOJNHAECM TaKKe KaK H IIPU pacyere pacuer Ko3pPUUUEeHTOB YCTOHINBO-
CTH U3 YCJIOBHS PaBHOBECHUA CHIl K, HO C HCIIONB30BAHHMEM B IyHKTE 3 opmy el (4)
BMecTO (3).

PesynpraTsl pacueTa il 3aHOCHM B Tabnmsr B.2... 3.

PACYET KODO®OUIUEHTA YCTOMYUBOCTH
N3 YCJIOBHUSA OBIETO NPEAEJBHOIO PABHOBECH A
Pacuer BEIONHAEM B COOTBETCTBHU C YKazaHMAMH II. 5.2.20. CXoauMOCTb KO-
3(QUIHEHTOB YCTORUMBOCTH U3 YCIOBHS PaBHOBeCcUA CHI K M MOMEHTOB cull K,
obecrieunBaeTcd 3a CUeT MOA00pa COOTBETCTBYIOMIETO 3HAUCHI KO dunmenTta A.

Us YCR0o6Us PAGHOGECUS CUT

1. IlpwauMaeM niepBoe 3HaueHue kodddumuenra 4= 0.1.

2. B K&KIOM OTCEKE BBIIIOJHIEM PacueT MEXOTCEKOBBIX CHI £ U X, a Tak-
XK€ CHJIBI HOPMaIbHO!M peaknmu N IIO IOAOINBE oTceka. PacdeTr Benem
METOIOM TOCIIeA0BATENbHBIX TPUOIKEHHUM .

a) 3Hauenua N u K, GepeM U3 NpeIBIAYILIEro paciueTa U3 YCIOBHA PaBHO-
BecHs CHJL. BRIUMCIIAeM yCHIHS B IEPBOM OTCEKE:

Ef=0 XF=0
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EIR =N, [sinal _ tg(ﬂchosm ] n u tgy, —¢ I cosat, + p, Wy + Dy sin B, =
! f
° °)  0.00-tg30°-2.00
=168.33- sin64,98°_tg30 c0s 64.98 0.00-tg .
0.766 0.766

x4.77-cos 64.98°+99.75-5in0.00° = 93.62kH

f(le)=sin ﬂ_xm_xu :Sm[ﬂ22.17—20.15J=0‘177
szz_xu 5587—2015

XR=EF -2 f(x,)=93.62-0.1-0.177 =1.654

W, +u, W, —(XlR —XIL)+% I, sinex, + D, cos B,
N, = 7 =
cosa, + s, (80,
Kf
97.77 - (1.654 - 0)+ 22 tgi(é)é_ 200 4 77.5in 64.98° +99.75-5in 0.00°

sin 64.98°- tg30°
0.766

c0s 64.98° +

=166.87kH
6) CpaBHHBaeM NOIy4YEHHOE 3HaYUeHHE N C MPEABLIYIIHM:
N7 = NP| =[166.87 ~168.33 = 146 xH > 0.1kH

B) [lockombky pasHuila BeamuywH N TIpeBHIITAET TPeOyeMbIii MUHUMYM,
MOBTOPsIEM PacueT, MCHOJB3ys MOCHeTHee HalileHHoe 3HaueHHMe N).
Takoii sxe pacyeT MPOBOJKMM BO BCEX OTCEKaX.

3. C ucnosp30BaHHEM JaHHBIX Tabmui b.6...8 1 mocunTaHHBIX 3HAUCHMH N
u S, paccuuteiBaeM k03(puipeHT ycToHINBOCTH U3 YCIOBUSA PaBHOBE-
cus cu1 Krno dopmyne (3).

U3 ycnosus pasnosecus MomMenmos cui
Berancnernne ko3¢ purmenTa ycToIHBOCTH U3 YCIOBHSA PaBHOBECHS MOMEHTOB

cut K, BBIIOJIHAEM TAKKe KaK M IIPU PACUETE U3 YCIOBHA PABHOBECUS CHI Ky HO C
WCTOJB30BaHUEM B TIYHKTE 3 (popmMytsr (4).

U3 yenosus 0bugezo npedeaviozo pagnosecus

3HauyeHus ko3 @uuuenTa yCToHUMBOCTY U3 YCIOBHA PABHOBECHS CHJl Ky M MO-
MEHTOB cui K, CpaBHHBaeM MexXay coOoi. Ecam ux pasHHIA mpeBHmaeT tpedye-
MBIH MUHHMMYM, Pacd€T MOBTOPACTCA C HCMOJB30BAHHUEM CIICAYIOLICTO 3HAYCHHA
ko3(pdunrenta A.

PesynbraTs! pacuera cun 3anocum B Tabuuiet B.4.
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8.4. TIIPUMEP PACUYETA OHNOJI3HEBBIX JABJEHHI

PACUET ONNOJI3BHEBBIX JABJEHHUMI
(YNPOIMEHHLIN METOJ)
BrluucieHys BbIIOIHAEM B COOTBETCTBHH C yKa3zaHusaMH 1I. 6.1.11. Pacuer npo-
H3BOJIHM C HCIOAB30BanueM (popmyi (6), (40) u (42):
1. Boibupaem nepBoe pacdeTHoe cedeHue (j = 2, cM. PUCYHOK B.4).
2. B Kak[IOM OTCEKE BBIUHCIISEM CHIIBI HOPMaJIBHOM peakuuu N 10 HOAOoLI-
BE ¢ HCIOJb30BaHHEM (opMmyisl (6):

N, =W, cosa, + pu, W cosa, — p, W sina, + D, cos(ot1 +ﬂ1)=
=97.77-cos 64.98°+99.75- cos(64.98° +0.00°) = 83.53xkH

N, =W, cosa, + u, W,cosa, — pu, W,sina, + D, cos(ot2 +ﬁ‘2)=
=173.93-c0s49.59° +75.04 - c0s(49.59° +0.00°) = 161.40xH

N, =..

3. C yueroM BBHIOPaHHOIO pAacYeTHOTO CEYCHHA M  3aJaHHOTO
Koo urmenTa 3amaca [K], BHIIIOJHAEM pacyeT ONOJI3HEBOTO JABJICHHA
CO CTOPOHEBI BEPXOBOTO CKJIOHA P,:

1 1 1
P, :AL{KH(ZN, Ay 0 1 VI, A+ 11, W, Ay +
i=1 =1

P2 i=1

1 \ 1
+ ZDi ADIJ‘Z[CI' I+ (Ni —U; Zf)tg¢i]ASf} =
1 1

= 1—61&(1420- (83.53-2.35+97.77-28.81+99.75-29.15) -

—(2.00-4.77 +(83.53—0.00- 4.77)- tg30.0°) - (—33.26) = 305.98kH.

4. AHanoruyHO OIpeneNsieM OTIOP IPyHTa CO CTOPOHBI HH30BOIO CKJIOHA
P be
22
et +(V,-u,1)tge] 4

APZ Kb

22 22 22 4
(z N, Ay, + (1 +,uv)z W, Ay, + 1, Z W, Ag + z D, ADij} =
= =2 i—2

i=2

_ 1 [(23.0-2.34+(161.40-0.00-2.34) - tg15°)- (-33.33) + ... _
16.94 1.20

~((161.40-(=3.09) +..)+ (173.93-27.34 +...) + (75.04-27.38 + ...))} =

=-2234.05kH.
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B coorsercTBUH C ycioBueM (34), BeIMUMHA OMOJI3HEBOTO JIaBJIEHHST U €ro COo-
CTaBJLIOMIX HE TODKHA OBITH OTPHIATEIHHOIM;

P, =0.00xH.

5. OnpenenseM ONO3HEBOE JaBlIeHU P
P,=P,—-P,=30598-0.00=30598xH.

6. llepexoaum Kk CIemyrOIIEMy PacuUE€THOMY CEUCHHIO W MOBTOPSIEM Pacyer,
HauHHaA C 1. 3.

PesynpTath pacuera nasiaeHuit 3aHocuM B Talmimy 1.1,

PACYET OMOJI3HEBBIX TABJEHUN
U3 YCJIOBHUA PABHOBECHA CUJ U MOMEHTOB CH.JI
Brruncnenus npousBoauM B COOTBETCTBHH € yKa3aHusAMHU 11 6.1.11. Pacuer BbI-
MOJIHAEM AaHAJOTMYHO PAacyeTy YMPOIIEHHBIM METOJOM, OIHAKO IS pacueTa Hc-
MOJB3YEM:
- HOPMAJIbHBIX CWUJI B OCHOBaHHH O0TCeka N — popmydy (5);
- COCTABIHIONINX OIOJ3HEBOrO AABICHUSA W3 YCIOBHS PAaBHOBECHA CHII —
bopmynsl (43) u (45);
- COCTAaBJIIOIMMX OIOJ3HEBOIO AABJICHUSA M3 YCIOBHA PaBHOBECHA CHI —
bopmyusl (44) u (46).
PesynbTaThl pacdyera qaBieHuit 3aHOCHM B Tabmier [7.2... 3,

PACUYET OIIOJI3HEBBIX JABJEHHUMN
M3 YCJOBHUSA OBIETO NMPEJAEJBHOIO PABHOBECHSA

Pacder BBINOJHAEM B COOTBETCTBHH C yKa3aHuAMU 1I. 6.1.11.

B menom mMeTONMKA BEIYMCICHUN aHAJOTWYHA PacdeTy U3 YCIIOBHA PABHOBECHUA
CHJ ¥ MOMEHTOB chJ. OTIHYHMSA 3aKJIIOYAIOTCA B pacdeTe CHIIbl N, KOTOPBIi BHINOJI-
HACTCS C Y9€TOM HOPMAJBHBIX F M KacaTeIbHBIX X ME&KOTCEKOBBIX CHIL.

AHaJIOTMYHO PacyeTy sk BHIYMCICHU KO3((PHUIMEHTa yCTOHYMBOCTH U3 YCITO-
BHSA O0INETO TPEACITHHOTO paBHOBECHS (cM. 1. 8.3):

~ TPOHM3BOANM OIpPEAECICHUE CHIBI N METOAOM IOCIEIOBATENbHBIX IPH-
ONKEHMIA,

- ofecrmeunBaeM CXOAMMOCTH COCTABJIIIOIAX OIOJI3HEBOTO AaBjeHUA P,
(P;) W3 yCITOBHS PABHOBECHS CHJI I MOMEHTOB CHJI 3a C4eT moabopa cooT-
BETCTBYIOIIETO 3HaUCHHA K03 duiuenTa A.

PesynpTath pacueTa gaBieHui 3aHOoCHM B TaOmy [.4.
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NPUJIOKEHUE A.
IIpuMep HCXOAHBIX JAHHBIX JJIS PACYETOB
Huxe npuBeneHa KpaTkad XapaKTEPHCTAKA 3aIAIACMOT0 00BbEeKTa IO MaTe-
pHaJIaM HHXCHEPHO-T€OJIOTHUECKIX M3BICKAHMI W ITPOEKTa PEKOHCTPYKLMH yUacT-
Ka aBTOJ[OPOTH.
Obvem u ACTANBHOCTD MPUGEOCHNHBIX CGeOeHUli COKpauenvl 00 MUHUMYMA,
HE0OX00UMO20 OJist NOHUMAHUS MAMepUad.

ONHNCAHHUE 3AIAIIAEMOTO OBBEKTA
MecTtonmosoxenne: Poccus, r. Coun, XOCTHHCKHIT paiioH.
Oo0bexT: Yuactok aBTooporu Xocra — Bepxnssa Xocra, km 6.
Curyamuas. B smBape 2006 r. nociie OOUNBHBIX CHETOMAI0B H MOCISIYIOMETO Tasd-
HHA CHEra MPOU30MIIa aKTHBH3ALMA JPEBHETO OIOJI3HI Ha IPABOM CKJIOHE JIOJIHHEL
pexu Bonbmas Xocra.

B pesynbrare mOMHOCTBIO pa3pyLICHBI: yYacTOK aBTomoporu 1V kareropum
Xocra — KanmaOBOE 03€p0, TYPHCTUYESCKHIT IEIEX0AHO-aBTOMOOHIBHBIH MPOE3 ] K
HapanwuireHcko#i memepe u coopy KeHH: YaCTHBIX JOMOBIAASHHH, nedopMupoBana
ToJIKa rasonposoaa 700, yHHUTOXEH Jiec Ha MIOMAAn 0kojo 2-3 ra.

PucyHnok A.1 — Onos3eHs Ha aBToaopore Xocta — Bepxnaa Xocta

I'EOMOP®OJOIHYECKOE CTPOEHHE

Teppuroprs 3aIUIIAEMOro y4acTKa MpeACTaBiseT co00it APeBHUI OnoN3He-
BOM MAacCHB, PacCIoJIOKEHBIH Ha CKIIOHE MOJWHbI peku. MaccuB B IUIaHe [UPKOOO-
pa3HBbIl, OCIOKHEH MHOTOYHCIICHHBIMH AKTHBHBIMU OYaraM (IUIaCTHYECKOTO Te-
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YEeHHUA W CIOKHBIMH). SI3bIK APEBHErO oyara IOApe3aH PEKOH M BO3BBHIINACTCA HA
OTHOCHTENBbHOM BrICOTE 15-20 M.

I'EOJOro-JUTOJOITHYECKOE CTPOEHHE

B rpaHumax y4acTka W Ha MPWIETAIOWEH TEPPUTOPUH PaCIPOCTPAHEHBL: J0-
YeTBEPTHYHBIE HEPACUJICHEHHBIC OTIIOKEHHUS HIDKHETO MaJeOLEeHAa-CPETHETO DOIe-
HA, HIDKHETO OJIMIOLIEHA MAIIECTHHCKOM CBHUTH. UeTBepTHUHBIC 00pa3oBaHMs MPe/-
CTaBJICHBI OIOJI3HEBBIMHM, ACITIOBHAIBHO-OMOJ3HEBBIMHU, JIIOBHAJBHBIMH, aJUTIOBH-
AJIbHBIMH OTJIOXKEHHUSAMH, HACHIITHBIMU TPyHTAMH H COBPEMEHHOM TOYBOM.

I'UAPOTEOJOIrMYECKHUE YCJIOBUSA

BrigeneHo mATh BOJZOHOCHBIX TOPH30HTOB MOA3EMHBIX BOA: B OMOJ3HEBBIX
(ot 3,0 10 3,5 M), amoHANBHBEIX (0T 9 10 11,0 A7), KOPEHHBIX TOPOAAX MAJICOLIECHA-
70IleHa MalleCTHHCKOH CBHTH (OT 2,3 10 7,2 M) M B aJUIIOBUAIBHBIX OTJIOKEHUIX
(ot 0,6 mo 2,1 m). B BepxHeif wacTH pa3pe3a OMONZHEBBIX M 3JIOBHAIBHO-
JICTIOBHAJIBHBIX OTIIOKEHHH, BOJIM3W MHEBHOI TOBEPXHOCTH Pa3BHBACTCS BEPXO-
BOJKA. B mepro WHTEHCHUBHBIX OCAJKOB BO3MOXXEH MOABEM YPOBHS MOA3EMHBIX
Bom Ha 1,5 m.

OINACHBIE TEOJJOTUYECKHUE NNPOLECCHI

B rpaHumax ydacTka ¥ IpHJIEraroIieil TEppuTOpUHA OTMEUYEHBI OIMOJI3HH, 3a-
0olaurBaHKUE M OBPAXKHAA IPO3UA, BHICOKAA CEHACMUYHOCTD.

Omno/3HU. AKTHBHBIM OYar pacrojiOXKEH Ha MPAaBOM CKJIOHE AOJHHBI PEKH
Bocrounas Xocra y moc. PaccBer Amnepckoro patioHa ropoma Couw BHYTpH Tpa-
HUL APEBHETO OIMOJI3HA CJIIOXHOIO THIIA.

pesnuti ononzeny UMeET NJHMHY MO OCH ABMKECHHA 0koso 300 s, llIupuna
€ro coCTaBysAeT; B TooBe — 80 ., B cpenHel yacTu — okojio 135 » U B A3BIKE — 10
200 ». MOIHOCTP OTOI3HEBBIX TPYHTOB B Telle OMOJI3HA BapbupyeT oT 10 mo 18-20
M. OOBEM CMEIEHHBIX TPYHTOB OKOJIO OJHOT'O MIJITHOHA Ky OHUECKIX METPOB.

Coepemennviii 0ononsHegoti odaz 0Opa3oBaJCi BHYTPH TPaHUIl IPEBHETO
onoJi3HsA. JnuHa cocraByser 235 m, MIMpPHHA: B TOJOBE — 65 v, B cpenHed yacTu —
88 m u B A3bIke — 135 ». MOIMHOCTh CMEIMEHHBIX OIOI3HEBBIX I'PYHTOB 8-10 a1,
OO0BEM OMOM3HEBBIX MACC OKOJIO IOTYMHUTHOHA Ky OMIECKIX METPOB.

OmnomnseHp NpoOOKAET AKTUBHO Pa3BUBAThCA. B rooBe APEBHETO OMOM3HSA
OTMCUYCHBI IIPU3HAKKW aKTUBU3AlIUHU B BUAC IMHPOKHUX H HpOT)I)KéHHI:IX OITOJI3HEBBIX
TPEIMH OTPhIBA. BIoak npaBoro 6opTa OIOI3€Hb PACIIUPHIICA M MOJTHOCTBIO «3a-
XBaTUJD» MOIKY ra30IIpOBOAA.

3abonaunBaHNe U OBpa:kHasi Ipo3usi. Pa3BuBaroTCs BIOJIH IpaBoro Ooprta
JPEBHETO OIOJI3HA Ha MPABOM CKJIOHE NOJHHBI peku bosbmras Xocra. 3abonaunsa-
HHUE CE30HHOIO XapakTepa OTMEUYAETCA Ha Tele aKTUBHOIO ovara BIOJb IPAaBOro U
neBoro OopTa, a TaKXKe B €ro rojioBe.

CelicMHYHOCTD 3alMIIAEMOr0 y4acTKa cocTaBider 9 Gamios. Kareropma
OIIACHOCTH IIPOLIECCOB 3€MIIETPACEHUS — BEChMa OITacHasl.
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PU3NKO-MEXAHHUYECKHE CBOIUCTBA TPYHTOB
Ha 3zamumaeMom yuacTKe BBIACIEHBI CEMb HHXESHEPHO-T€OJOTHIECKHX IJie-
MEHTOB (cM. Tabuuiy b1.1).
IIPOEKTHBLIE PEIIEHUA PEKOHCTPYKIIHH ABTOJAOPOTH

I[J'[H obecmeueHus HEOOXOJUMBIX nNpeACJIbHBIX IPOAOJIBHBIX YKJIIOHOB aBTO-
A0pOTH, BOCCTAHOBJIICHUE MOJOTHA MPOU3BOAUTCA MOCPCACTBOM HACBIITHA BBICOTOH

ot 0,5 1o 7,0 m, pacmono:KeHHOH Mo NpaBoMy OOPTY COBPEMEHHOTO OIOJI3HEBOTO
ouyara.

Tadauna A.1 — OU3HKO-MEXaHUYECKHE CBOICTBA TPYHTOB

3

= v
s | 3 :
)
= £ 3
Ny g £ R
o g o
m 5] = 2
= Haumenosanune S o Z £
S = 8 39 jor B
) o Mmoo
3 2 5 &
5 o [
3 | & >
>
1 2 3 4 5
Haceimuoii rpyHT — rpaBuii U mebeHb H3BECTHSKA, 16.0 45.0
0 _— a7
1 MeCYaHHKa ¢ CyTIIMHUCTLIM 3anoaauTeneM 1o 30 % 227
ITousa cyrmuHHCTast TeMHO-0Oypas, C APECBOH U
2 | mebuem meprens u necyannka g0 15 % - -
CyrinHOK ApecBsHBIN, TBEPABIH, TSKENBI HbIICBa- 23 15
3 | ThIit, crabonabyxarommuit 20,3 28 7
I'muna TBepmas, ciiabonabyxarommas, ¢ PeCBOi U 38 8
6 ureOHeM Meprefieil, IeCUaHNKOB B apTHJ/UTHTOB 110 19,4 E =
25%
I'muHa TyromiacTuvHas OO MATKOIUIACTUYHOM, Clia- 35 9
7 Oonabyxarouas, ¢ APecBoil u medbHeM Mepreneii, 18,2 7 Z
NECUAHUKOB U aprH/UTUTOB 10 25 %
Meprens CHIBHOBBIBETPENBIH, CHIBHOTPEIHHOBA- 38 14.4
8a | TbIil, OUEHb HU3KOH IPOYHOCTH 22,5
86 Meprens CHIBHOBBIBETPENbIH, TPELMHOBATHIH, 3.0
HHU3KOH MPOYHOCTH >

[NIPUMEYAHHUE.

B uucnutene nmpuBeeHbl PaCUCTHBIC 3HAUECHUS 11O PE3YJIbTaTaM HEKOHCOJIH-
JMPOBAHHOTO CIBHra MOCJE BOJOHACHIIICHUS M YIUIOTHEHHUs, B 3HAMEHATENE — IO
pe3yabpTaTaM cpe3a Mo MOATOTOBICHHON W CMOUEHHOM ITOBEPXHOCTH.
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Pucynok A.2 — Tonorpaduueckuii iIaH y4acTka HEXKEHEPHO

87



Pucynok A.2 — Tonorpaduueckuil iaH yyacTKa WHXEHEPHOU 3aIHTHI (KOHEIT)
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Meprefib FAMHUCTBIA CUNBbHOBBLIBETPENbIN, CUMBHOTPELMHOBATDINA, O4eHL HU3KOW NPOYHOCTK
Meprenb FAMHUCTLIA CUNBHOBBLIBETPENbIN, TPELMHOBATLIN, HU3KOA NPOYHOCTU
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TpaHcnopTHas Harpyaka
[BE MOMOCh BBWKEHNS

Hacoins peKoHCTPYUpYyemMon
aBTOR0POTH

5 10 15 20 25(m)
]

HackIinHo# rpyHT - rpaBuit, webeHb U3BECTHAKA, necyaHuka, o6nomkos acdansTa

Mo4ea cyrnuHUCTas ¢ ApecBont U WwebHeMm Meprens u necyaHuka

CyrnuHok TBepabif, cnaborabyxatowuii

Mmuxa teeppas, criabonabyxatowas

MuHa TyronnacTuyiHasa 40 MATKONNacTU4YHOW

Meprernb rMMHUCTLIR CUMbHOBLIBETPENbINA, CUMBHOTPELLMHOBATLIR, O4EeHb HUSKOW NPOYHOCTH
Meprenb rmMUHNCTLIA CUMNBHOBLIBETPENLIN, TPELMHOBATLINA, HU3KOW NPOYHOCTH
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Tadmmma b.1 — KoopauHATH y3/I0BEIX TOUEK PACISTHOM CXEMBI

NeNe Koopaunats! y3ioB NoNoe Koopaunats! y3ios
Y3JI0B X, [m] | v, [m] y3JI0B x, [m] | v, [m]
["'paHUIE IMTOTOrMYECKHUX Pa3HOCTER
1 0.00 105.33 23 44.04 81.05
2 4.28 102.99 24 54.89 76.34
3 8.49 100.02 25 61.30 7522
4 14.03 97.39 26 70.24 74.76
5 20.15 96.01 27 82.00 74.93
6 26.21 95.77 28 14.03 94.66
7 29.29 9548 29 16.91 93.69
8 40.07 95.44 30 20.15 93.34
9 41.08 9247 31 26.21 94.73
10 44.04 91.37 32 31.72 91.93
11 51.29 84.29 33 34.75 91.06
12 55.87 81.50 34 38.07 91.36
13 65.99 80.99 35 27.96 89.39
14 72.71 80.99 36 35.55 87.17
15 82.00 84.11 37 57.87 77.74
16 0.00 101.94 38 0.00 99.83
17 4.28 99.09 39 17.90 90.87
18 8.49 96.71 40 35.55 82.57
19 22.46 90.61 41 4811 74.92
20 24.66 89.92 42 61.30 70.43
21 3328 86.86 43 72.71 70.25
22 35.55 85.87 44 82.00 70.35
IIpoekTHas HaChIb aBTOAOPOI'n
45 17.90 100.33 48 27.96 99.98
46 20.15 100.26 49 34.75 95.46
47 26.21 100.08
I'pyHTOBBIE BOIBI
50 0.00 104.59 54 61.30 76.98
51 8.49 99.07 55 70.24 76.15
52 35.55 89.76 56 82.00 77.09
53 55.87 78.67
IToBEepXHOCTH CKOJIBKCHHS
57 22.17 95.93 60 45.52 80.65
58 26.21 91.18 61 51.29 79.86
59 30.77 88.07
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Tadauna b.2 — KoopauHATE 0TCEKOBON MOAEITH

CeueHue c1eea oTceka Ceuenne cnpaea oTceka

@ ey 3 L, 2 = ; e 5 '; 3 2 = ;
2 i oo~ =3 @3 o o g < @ 3
5 . ng s RN 5 2y 2a S =
S5 | g% | s3] £ | B £ &3
° s s E e & e & X = 8 = > a
o Q = B 2= &= /@ Q < H 2= & A
= 2 58 s 5 g g g 3 = 5 g %
g =2 | 5% | EZ g SZ | s¥ | EZ

s g a E g 2o Y] H o ==l 2 o

< = 2 E3S | OF < & 2 =3 | &%
O o & & = o 8 S 2 =
=1 o° B =] o° 2

1 2 3 4 5 6 7 8 9
1 20.15 | 100.26 | 100.26 - 22.17 | 10020 | 95.93 -
2 22.17 | 100.20 | 95.93 - 23.69 | 100.15 | 94.15 -
3 23.69 | 100.15 | 94.15 - 24.06 | 100.14 | 93.71 -
4 24.06 | 100.14 | 93.71 | 93.71 | 2621 | 10008 | 91.18 | 9297
5 26.21 | 100.08 | 91.18 | 9297 | 2796 | 9998 | 8998 | 9237
6 2796 | 9998 | 8998 | 9237 | 2929 | 99.10 | 89.07 | 9191
7 2929 | 99.10 | 89.07 | 9191 | 2948 | 9897 | 8895 | 91.85
8 2948 | 9897 | 8895 | 91.85 | 30.77 | 98.11 | 88.07 | 91.40
9 30.77 | 98.11 88.07 | 9140 | 31.72 | 9748 | 87.63 | 91.08
10 | 3172 | 9748 | 87.63 | 91.08 | 3323 | 9647 | 8693 | 9056
11 3323 | 9647 | 8693 | 90.56 | 3475 | 9546 | 86.24 | 90.04
12 | 3475 | 9546 | 8624 | 9004 | 3555 | 9546 | 85.87 | 89.76
13 | 3555 | 9546 | 8587 | 89.76 | 38.07 | 9544 | 8455 | 8839
14 | 3807 | 9544 | 8455 | 8839 | 40.07 | 9544 | 83.50 | 87.29
15 | 4007 | 9544 | 8350 | 8729 | 41.08 | 9247 | 8297 | 86.74
16 | 41.08 | 9247 | 8297 | 8674 | 44.04 | 9137 | 8142 | 85.13
17 | 4404 | 9137 | 8142 | 8513 | 4552 | 8992 | 80.65 | 84.32
18 | 4552 | 8992 | 80.65 | 8432 | 4775 | 87.75 | 80.34 | 83.10
19 | 4775 | 87775 | 80.34 | 83.10 | 49.52 | 86.02 | 80.10 | 82.13
20 | 4952 | 86.02 | 80.10 | 82.13 | 5129 | 8429 | 79.86 | 81.17
21 5129 | 8429 | 79.86 | 81.17 | 52.74 | 8341 | 80.38 | 80.38
22 | 52.74 | 8341 80.38 - 55.87 | 81.50 | 81.50 -

Tadnuua b.3 — OTMeTKU IpaHUL IMTOIOTMYECKUX PA3HOCTEH B OTCEKAX
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oNo
OTCEKOB

CeueHue c1eea oTcexka

Ceuenue cnpaea OTCCKa

Vi1, [m] V12, [M] Vi3, [M] Vri, [M] VR, [M] Vi3, [M]
1 2 3 4 5 6 7
1 ~ — — — — —
2 95.93 — — 95.87 - -
3 95.87 94.15 — 95.86 94.23 —
4 95.86 9423 — 95.77 94.73 -
5 95.77 94.73 94.73 95.61 95.15 93.84
6 95.61 95.15 93.84 9548 9548 93.16
7 9548 93.16 — 9548 93.07 —
8 9548 93.07 88.95 95.47 9242 88.57
9 9547 9242 88.57 95.47 91.93 88.29
10 9547 9193 88.29 95.46 91.49 87.85
11 95.46 91.49 87.85 95.46 91.06 87.41
12 91.06 87.41 — 91.13 87.17 —
13 91.13 87.17 — 91.36 85.76 -
14 91.36 85.76 - 92.10 84.64 -
15 92.10 84.64 — 92 .47 84.08 -
16 84.08 — — 82.42 - -
17 82.42 - - 81.59 — —
18 81.59 — - 80.34 — —
19 — — — — — —
20 - - - - — —
21 - - - - — —
22 - - - - — —
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Tadmuua b.4 — [TapameTpsl 0TCEKOBO# MOAETH

~§ < Sn = Beicora oTceka Bricota YI'B

§ % ey c% 2 @ % =

| g~ | EER| 2%

= § e g = g cieBa crpaBa cleBa cIipaBa

= |78 | &
@)

1 2 3 4 5 6 7 8
1 2.02 64.98388 477 0.00 427 0.00 0.00
2 1.52 49.58928 2.34 427 6.00 0.00 0.00
3 0.37 49.58982 0.57 6.00 6.43 0.00 0.00
4 2.16 49.58948 3.33 6.43 8.90 0.00 1.79
5 1.75 34.36060 2.12 8.90 10.00 1.79 2.39
6 1.33 34.36083 1.61 10.00 10.02 2.39 2.84
7 0.18 3435968 0.22 10.02 10.03 2.84 2.90
8 1.29 3436058 1.56 10.03 10.05 2.90 3.34
9 0.95 24.64106 1.05 10.05 9.85 334 3.45
10 1.51 24.64063 1.66 9.85 953 345 3.62
11 1.51 24.64094 1.66 9.53 922 3.62 3.80
12 0.81 24.64101 0.89 9.22 9.59 3.80 3.89
13 2.51 27.66802 2.84 9.59 10.89 3.89 3.83
14 2.00 27.66819 2.26 10.89 11.94 383 3.79
15 1.01 27.66804 1.13 1194 9.49 3.79 3.77
16 2.96 27.66808 3.34 9.49 9.95 3.77 3.71
17 1.48 27.66799 1.67 9.95 9.28 3.71 3.67
18 2.23 7.72986 2.25 9.28 7.40 3.67 2.76
19 1.77 7.73017 1.79 7.40 592 2.76 2.03
20 1.77 7.73007 1.79 5.92 443 2.03 1.31
21 1.45 -19.64898 1.53 4.43 3.03 1.31 0.00
22 3.13 -19.66237 3.32 3.03 0.00 0.00 0.00

103




Tadnauna B.5 — JlaHHBIE O LIEHTPE TSHKECTH OTCEKA U BHEIIHEI Harpys3ke

U;eHTp TAXKECTHU OTCCKA

PesynbTHpyrolias oT BHEIIHEH Harpy3Ku

% — — T(:n(a le/IJ'IO)K:Hl/l}I % B .
s si| 2 2| 25 if|igs
2| 5y | BL | g | B | BT |
g = = = =

1 2 3 4 5 6 7

1 21.49 98.80 21.16 100.23 0.00000 99.75
2 2297 97.62 22.93 100.18 0.00000 75.04
3 23.87 97.12 23.87 100.15 0.00000 18.25
4 25.19 96.38 25.14 100.11 0.00000 106.63
5 27.11 9547 - - — _
6 28.63 94.72 - - — _
7 29.39 9421 - - — _
8 30.12 93.72 - - — _
9 31.24 93.03 - - — _
10 3247 92.34 - - — _
11 33.98 9149 - - - _
12 35.15 90.97 - - - _
13 36.84 90.55 - - — _
14 39.08 89.96 - - - _
15 40.55 88.78 - - - _
16 4257 87.08 - - - _
17 4477 85.87 - - - _
18 46.59 84.70 - - - _
19 48.60 83.57 - - — _
20 50.36 82.59 - - - _
21 51.97 81.99 - - - _
22 53.78 81.76 - - - _
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Tat6muua b.6 — BenmmunHb 17169 OTCEKOBBIX YCHIHAN

IImeuo cocTaBIsIIOLIEH

3 é [1neuo oTcexoBoro ycumus, [M] OIOJI3HEBOTO AABJICHU ),
z § [2]
© X e f R d cieBa crpaBa
1 2 3 4 5 6 7 8
1 2881 | 1550 | 235 | -3326 | 29.15 14.04 16.94
2 2734 | 1667 | -3.09 | -33.33 | 27.38 16.94 18.14
3 2643 | 17.18 | -1.63 | -3333 | 26.44 18.14 18.44
4 2512 | 1791 032 | -3333 | 25.17 18.44 20.15
5 2320 | 1882 | -578 | -32.68 | 0.00 20.15 20.98
6 21.68 | 1958 | -392 | -32.68 | 0.00 2098 21.88
7 2092 | 20.08 | -3.00 | -32.68 | 0.00 21.88 22.01
8 20.18 | 20.57 | -2.11 | -32.68 | 0.00 22.01 22.88
9 19.06 | 21.27 | -630 | -31.99 | 0.00 22.88 23.38
10 1783 | 2196 | -494 | -3199 | 0.00 23.38 24.18
11 1632 | 2280 | -328 | -3199 | 0.00 24.18 2498
12 1515 | 2332 | -2.00 | -31.99 | 0.00 2498 2523
13 13.47 | 23.74 1.55 | -32.02 | 0.00 25.23 26.11
14 1122 | 2433 410 | -32.02 | 0.00 26.11 26.81
15 9.76 | 2551 5.80 | -32.02 | 0.00 26.81 28.16
16 7.74 | 2721 804 | -3202 | 0.00 28.16 29.56
17 554 | 2842 | 1055 | -32.02 | 0.00 29.56 30.56
18 3.71 29.59 091 | -3399 | 0.00 30.56 31.48
19 1.70 30.72 293 | -3399 | 0.00 31.48 3222
20 -0.06 | 31.70 | 471 | -3399 | 0.00 3222 32.96
21 -1.66 | 3230 | -988 | -32.76 | 0.00 32.96 3291
22 -347 | 3253 | <746 | -32.76 | 0.00 3291 32.80
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Tadauna Bb.7 — [locTosHHBIE yCHIIUA B OTCEKAX

¥Ycunus u cBoiicTBa rpyHTa

8 B OCHOBAHHH OTCEKOB

2

qé Bec orceka Yron

o ) [Toposoe CreruieHue B

o W, [kH] BHYTPEHHETO

= JaBJICHUE IPYHTE TpeHms
u, [xlla] ¢, [xlla] [2pac] >

1 2 3 4 5

1 97.77 0.00 2.00 30.00

2 173.93 0.00 23.00 15.00

3 50.34 0.00 38.00 8.00

4 354.04 8.79 38.00 8.00

5 350.38 20.49 38.00 8.00

6 284.53 25.62 38.00 8.00

7 39.37 28.15 38.00 8.00

8 275.44 30.60 35.00 9.00

9 200.86 33.29 35.00 9.00

10 309.08 34.67 35.00 9.00

11 296.53 36.37 35.00 9.00

12 157.93 37.68 35.00 9.00

13 530.33 37.87 35.00 9.00

14 465.42 37.39 35.00 9.00

15 213.08 37.07 35.00 9.00

16 554.32 36.65 35.00 9.00

17 274.75 36.18 35.00 9.00

18 359.94 31.53 35.00 9.00

19 228.75 2348 38.00 8.00

20 177.69 16.36 38.00 8.00

21 104.61 6.40 38.00 8.00

22 92.05 0.00 38.00 8.00
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Ta6mmna B.1 — Jlaaasie 11 BEIYHCICHUS KO3(DDHIIEEHTa YCTORIHBOCTH

NPUJIOXEHHUE B.

IIpumep pacyeTa yCTOHYHBOCTH CKJIOHA

Meron pacueta

YIPOIIECHHBII

B ocnopanuu

MeKOTCEKOBBIE CHIIBI

OTCEKOB
8 s ® E\, cleBa cripaBa
§ 5 : 5 = w® = &
S| g |2eg| o | ER | EE | % | iX
2| E2 | EE2) = =S| BT | BT | BT
2| €2 | 854 | B $a | g S| £
2 g = sg | 88| &8 | ¢
S <o = T 5 % 5 T 5 & 8
=
1 2 3 4 5 6 7 8
1 83.43 57.72 - - - — _
2 161.18 97.02 - - - — _
3 4447 2791 - - - — _
4 298.67 164.40 - - - — _
5 289.63 115.16 - - - _ _
6 234.35 88.32 - - - - -
7 32.08 12.00 - - - _ _
8 227.01 82.99 - - - _ -
9 182.89 60.19 - - - — _
10 | 280.32 93.39 - - - — _
11 268.94 91.13 - - - — _
12 143.61 48.59 - — - — _
13 | 470.05 156.82 - - - — _
14 | 411.75 130.92 - - - — _
15 187.90 62.68 - - - - _
16 | 490.65 175.22 — - - — _
17 | 24275 87.32 - - - - -
18 | 356.24 123.93 - - - — _
19 | 227.12 94.03 - - - — _
20 | 176.42 88.69 - - - _ -
21 98.23 70.56 — - - — _
22 86.55 138.31 — - - — _
Kos¢ppmmment ycrotumsoct K = 0.771
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Tadmmma B.2 — JlasAsie 11 BEMHCICHUS K03 (DHIIMEHTa yCTOHINBOCTH

Meron pacuera

PAaBHOBCCHA CHUJT

B ocHOBanmn

MeKOTCEKOBBIE CHITBI

OTCEKOB
g E . % cleBa cIpaBa
| 2= | g2 = S5 | B | 52| B
s = 2ow g s [ s (S
H E = g | g | Bsg | &=
< S = T 5 & 5 T 5 2 8
o
1 2 3 4 5 6 7 8
1 168.19 106.61 - 0.00 - 93.59 -
2 213.29 110.96 - 93.59 - 162.13 —
3 59.71 30.05 - 162.13 - 182.15 -
4 430.17 182.88 - 182.15 - 35482 -
5 318.55 119.23 - 35482 - 406.00 -
6 261.63 92.16 - 406.00 - 454 .41 -
7 35.89 12.53 - 454 .41 - 461.24 -
8 255.04 87.44 - 461.24 - 511.00 -
9 185.10 60.53 - 511.00 - 516.31 —
10 283.10 93.82 - 516.31 - 522.97 -
11 270.76 91.42 - 522.97 - 527.34 -
12 144.62 48.75 - 527.34 - 529.76 —
13 489.73 159.92 - 529.76 - 572.14 -
14 43297 134.29 - 572.14 - 617.90 -
15 195.78 63.92 - 617.90 - 63494 -
16 504.07 177.35 - 634.94 - 663.87 -
17 249 .01 88.33 - 663.87 - 677.37 -
18 341.26 121.57 - 677.37 - 565.81 -
19 21493 9231 - 565 .81 - 475 .41 -
20 164.25 86.99 - 47541 - 385.09 -
21 146.83 77.40 - 385.09 - 240.08 -
22 167.49 149.70 - 240.08 - -0.70 —
Koaddumuent ycroitunsoctu K = 0.766
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Taémmma B.3 — JlasAbie 11 BEMHCICHUS KO3 (DHIMEHTa yCTOHINBOCTH

Meron pacuera

PaBHOBCCHA MOMCHTOB

B ocHOBanmn

MeKOTCEKOBBIE CHITBI

OTCEKOB
g E . % cleBa cIpaBa
o 5 = = —
25 | g = | Bz | 8| Bs | &t
2 |9 = | 25| 25 | 25 | 23
o
1 2 3 4 5 6 7 8
1 178.06 112.33 - 0.00 - 104.54 -
2 223.49 113.70 - 104.54 - 186.49 —
3 62.88 30.50 - 186.49 - 210.68 -
4 449 48 185.58 - 210.68 - 408.71 -
5 326.44 120.33 - 408.71 - 473 .82 -
6 267.71 93.01 - 473 .82 - 533.04 -
7 36.71 12.65 - 533.04 - 541.35 -
8 260.74 88.34 - 54135 - 601.22 -
9 187.86 60.96 - 601.22 - 613.12 —
10 287.36 94.50 - 613.12 - 630.03 -
11 27491 92.08 - 630.03 - 644 .38 -
12 146.83 49.09 - 644 38 - 652.12 —
13 497.94 161.23 - 652.12 - 712.17 -
14 439 .86 135.37 - 712.17 - 772.80 -
15 199.06 64.44 - 772.80 - 796.94 -
16 513.19 178.79 - 796.94 - 845.51 -
17 253.54 89.04 - 845.51 - 868.80 -
18 342.99 121.84 - 868.80 - 770.13 -
19 216.25 92.51 — 770.13 - 689.52 -
20 165.49 87.16 - 689.52 - 608.43 -
21 143.67 76.96 - 608.43 - 472 .86 -
22 161.35 148.84 - 472 .86 - 250.33 —
Koaddumuent ycroitunsoctu K = 0.835
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Tadmmnma B.4 — JlasAsie 11 BEMHCICHUS KO3 (HIMEHTa yCTOHINBOCTH

Meron pacuera

00IIET0 MPEeNEALHOTO PABHOBECHS

B ocrosanun MeKOTCEKOBBIE CHITBI
OTCEKOB

g E . % cleBa cIpaBa
2 ES | 22| 2 | B | B | Bz | B

S e Ju = K B> S £ ™

2 |9 = | 25| 25 | 25 | 23

S

1 2 3 4 5 6 7 8
1 167.28 106.13 0.00 0.00 0.00 97.29 10.04
2 200.35 107.50 0.18 97.29 10.04 165.46 29.60
3 54.05 29.26 031 165.46 29.60 183.63 36.15
4 368.43 174.19 0.34 183.63 36.15 327.28 97.25
5 281.30 113.99 0.51 327.28 97.25 371.93 137.87
6 227.90 87.41 0.63 371.93 137.87 | 413.18 173.92
7 31.09 11.86 0.72 413.18 173.92 | 41894 179.07
8 219.84 81.85 0.73 418.94 179.07 | 461.18 | 216.65
9 171.12 5832 0.80 461.18 | 216.65 | 46826 | 232.83
10 | 264.22 90.84 0.85 46826 | 232.83 | 47838 | 25522
11 256.47 89.16 0.91 47838 | 25522 | 487.10 | 27297
12 138.51 4778 0.96 487.10 | 27297 | 49221 280.92
13 | 461.61 155.49 0.98 49221 28092 | 539.62 | 315.29
14 | 414.03 131.28 1.00 539.62 | 315.29 | 59099 | 339.64
15 193.18 63.52 0.98 590.99 | 339.64 | 612.6] 344.99
16 | 523.58 180.43 0.96 612.61 34499 | 662.07 | 333.73
17 | 269.22 91.52 0.86 662.07 | 33373 | 68890 | 317.84
18 | 43576 136.53 0.79 68890 | 317.84 | 583.40 | 223.19
19 | 283.97 102.03 0.65 583.40 | 223.19 | 499.23 154.49
20 | 224.16 9541 0.53 499.23 154.49 | 41495 94.96
21 206.90 85.85 0.39 41495 94.96 246.88 39.22
22 | 206.40 155.18 0.27 246.88 39.22 0.00 0.00
Kos¢ppmmment A = 0.584
Koaddumment ycroitunsoctu K = 0.825
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NPUJIOKEHHE I'.

[IpuMep pacdeTa ONOJI3HEBBIX AABJICHHUH

Taomuna I'.1 — lanHbie 111 BBIMUCICHAA OTION3HEBBIX JaBJICHUHI

Meron pacuera | YIPOIIEHHBIT

o B Pe3yasTUpyIOmas Onoi3HEBOro AaBJICHHS

B a:g C BEPXOBOH CTOPOHEI C HH30BO CTOPOHBI Pa3HHIA OMOJ3HEBBIX

154 P, [xH/M] P, [kH/m] nasieHuii P, [xH/m)

1 2 3 4
1 0.00 0.00 0.00

"""" 2 30598 0.00 305.98
3 524.64 0.00 524.64
4 579.14 0.00 579.14
5 953.17 0.00 953.17
6 1105.74 0.00 1105.74
7 1215.69 0.00 1215.69
8 1230.35 0.00 1230.35
9 1331.03 0.00 1331.03
10 1357.69 0.00 1357.69
11 1393.68 0.00 1393.68
12 142222 0.00 1422.22
13 1446.80 0.00 1446.80
14 1567.59 105.45 1462.14
15 1679.41 230.12 1449.29
16 1663.03 272.20 1390.83
17 1728.72 379.68 1349.04
18 1740.93 424.59 1316.35
19 1618.95 353.17 1265.77
20 1522.20 295.30 1226.90
21 1426.77 237.50 1189.27
22 1316.61 144.27 1172.34
23 1147.26 0.00 1147.26
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Ta6mmua I'.2 — JlaHHbIe 1)1 BBIYUCIEHHS ONOI3HEBBIX JaBICHHIHA

Meron pacuera

| PaBHOBECCHA CHII

o = PesynpTHpyomas onoia3HeBOro AaBaeHus
% 0:> C BerOBOﬁ CTOPOHLL C HH30BOH CTOPOHBI Pa3HHUIIa ONOJ3HCBBIX
8 Py, [kH/M] Py, [xH/m] napyeHuit P, [kH/m]

1 2 3 4
1 0.00 0.00 0.00
2 182.82 0.00 182.82
3 342.10 0.00 342.10
4 389.25 0.00 389.25

5 73712 0.00 737.12
6 874.29 0.00 874.29
7 991.15 0.00 991.15
8 1007.42 0.00 1007.42
9 1122.34 0.00 1122.34
10 1164.27 0.00 1164.27
11 1227.60 0.00 1227.60
12 1286.76 0.00 1286.76
13 1318.35 0.00 1318.35
14 1464.94 80.58 1384.36
15 1600.39 193.46 1406.93
16 1659.30 242 .55 1416.75
17 1800.34 360.08 1440.26
18 1869.57 417.78 1451.79
19 1804.15 363.26 1440.89
20 1747.60 316.13 1431.46
21 1688.15 266.59 1421.56
22 1562.93 162.24 1400.69
23 1368.24 0.00 1368.24
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Taoauna I'.3 — JlaHubIe I BEIYKCICHHA OION3HEBHIX JaBICHUIT

Meron pacuera

| PaBHOBCCHA MOMCHTOB

. B PesynpTupytomas onoi3HEBOro JaBICHUS
2 E:i C BEPXOBOH CTOPOHBI C HHU30BOH CTOpPOHEI pasHUIA OMOJI3HEBBIX
3 Py, [kH/m] Py, [kH/m] nasjeHuit P, [xH/m]

1 2 3 4
1 0.00 0.00 0.00
2 172.48 0.00 172.48
3 329.61 0.00 329.61
4 376.44 0.00 376.44
5 720.56 0.00 720.56
6 846.83 0.00 846.83
7 94413 0.00 944.13
8 957 .47 0.00 957.47
9 1050.39 0.00 1050.39
10 1075.22 0.00 1075.22
11 1110.53 0.00 1110.53
12 1140.72 0.00 1140.72
13 1164.83 0.00 1164.83
14 1288.16 130.86 1157.30
15 1407.01 254.62 1152.40
16 1405.15 296.81 1108.34
17 1491.50 410.16 1081.34
18 1518.12 459.61 1058.51
19 1403.70 388.00 1015.71
20 1312.12 329.54 982.59
21 1221.20 270.82 950.38
22 1093.18 163.01 930.17
23 900.52 0.00 900.52
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Taomuna I'.4 — /launbie 111 BEIYUCIEHNS OIOI3HEBBIX JABICHIIL

Meton pacueta

| 06H16F0 npeaciibHOIr0 paBHOBECHA

o = PesyneTHpyroinas Onoa3HEBOro AaBIeHHA
E 0:> C BEPXOBOI CTOPOHBI C HU30BOH CTOPOHbI Pa3sHMIA OTOJI3HEBBIX
3 Py, [kH/m] Py, [kH/m] nasjieHuil P, [kH/m|

1 2 3 4
1 0.00 0.00 0.00
2 172.48 0.00 172.48
3 338.62 0.00 338.62
4 391.23 0.00 391.23
5 74431 0.00 74431
6 84935 0.00 849 35
7 945.63 0.00 945.63
8 959.64 0.00 959.64
9 1059.49 0.00 1059.49
10 1073.92 0.00 1073.92
11 1104.10 0.00 1104.10
12 114125 15.01 1126.24
13 1172.22 53.18 1119.04
14 1334.64 23272 1101.92
15 148272 41631 1066.42
16 1517.81 439.90 1077.91
17 1665.71 565.26 1100.45

18 1732.37 559.97 1172.40
19 1581.32 49431 1087.02

20 1475.69 391.93 1083.76
21 1379.61 266.60 1113.01

22 1191.64 163.01 1028.63
23 917.57 0.00 917.57
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