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CI 23.13330.2018
cBOL NMPABUN

OCHOBAHUSA TMOPOTEXHUYECKUX COOPY XXEHUU
Foundation of hydraulic structures

AkTyanusnpoBaHHas pepakumsa CHull 2.02.02-85

Tekct CpaBHenma CI123.13330.2018 ¢ CI1 23.13330.2011 cM. no ccbinike.
- MpumeyaHue nsrotosutenst 6asbl AaHHBIX.

OKC 93.160
[ata BBeneHunsa 2019-02-14
Mpenucnosune

CeeneHus 0 cBoe npasui

1 UCMONHNTENb - AO "BHUWI™ nm.B.E.BeneHeesa"

2 BHECEH TexHnyecknm kommnteToM no ctaHaaptmdauumm TK 465 "CtponTtenscTeo”

3 NOAMOTOBJIEH k yTBepxaeHunio [lenapTaMeHTOM rpafoCTPOUTENbHOW OEATENbHOCTU U apXUTEKTYpb
MuHnCcTEPCTBA CTPOUTENBCTBA N XUINLWHO-KOMMYHaNbHOMO x035aicTBa Poccuiickon degepauunn (MuHcTpon Poccnn)

4 YTBEPXJOEH lNpukasom MuHncTepcTBa CTPOMTENbCTBA U XUIUWHO-KOMMYHaNbHOro xo3samnctea Poccuiickoi
®depepaumm (MuHcTpoi Poccun) ot 13 aBrycta 2018 r. N 513/np v BBeneH B gevictame ¢ 14 cpespans 2019 .

5 3APEMMCTPUPOBAH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHnio M MeTPONoruu.
Mepecmotp CIM 23.13330.2011

B cny4ae nepecmoTtpa (3aMeHb!) nnu OTMeHb! HACTOSILEro cBoAA NpasBusi COOTBETCTBYOIEE yBenomieHne byner
onybnuKoBaHo B yCTaHOBIEHHOM rnopsiake. CooTBETCTByroWas MHGpopMaLns, yBenOMIEHNE U TEKCTbl PasMeLaroTcs
TaKXe B WHGDOPMALMOHHOVM cucTeMe OOWero Monb30BaHus - Ha ogouumanbHoM caiite paspaborunka (MuHcTpol
Poccun) B cetn VIHTepHeT

BHECEHO WameHeHne N 1, yTBEpXAEHHOE 1 BBEAEHHOE B AeiicTBME NpukasoM MuHUCTepCTBA CTPOMTENBCTBA
N XUNNLWHO-KOMMYHabHOro xo3sincTea Poccuiickon ®epepaumm ot 18 uions 2019 r. N 410/np ¢ 19.01.2020

NameHeHre N 1 BHeceHo nsrotosutenem 6asbl gaHHbIx no Tekcty M.: CtaHgaptuHdopm, 2019 rog

BBenpeHue

HacTtoswwnii ceon npasun paspaboTtaH ¢ yyeTom TpeboBaHuii doenepanbHbiXx 3aKkoHOB 0T 27 nekabps 2002 r. N
184-®3 "O TexHumyeckoMm perynupoBaHun", ot 29 pekabps 2009 r.* N 384-d3 "TexHuyeckuii pernameHT o
6e3omnacHOCTU 34aHui U coopyxeHnin", o1 23 Hosibps 2009 r. N 261-d3 "O6 sHeprocbepexeHnn U MOBbIWEHNN
SHEpPreTMyeckon aPPEKTUBHOCTM U BHECEHUW W3MEHEHWA B OTAEefNbHble 3aKkoHopaTenbHble akTbl Poccuiickomn
denepaunmn”.

* BeposaTHo, ownbka opurnHana. Cnegyet untatb: o1 30.12.2009 r. - [MpumedaHue narotosutenst 6asbl AaHHBIX.

Pabota BbinonHeHa asTopckum konnektnsom AQO "BHUUI nm.B.E.BeneHeesa" (pykoBoanTenb paboTbl - KaHL.
TexH. Hayk A.[l.[lak, n-p TexH. Hayk B.B.[narosckwvi, p-p reon.-MuH. Hayk O.H.BopoHkoB, KaHA. TexH. Hayk
B.C.lMpokornoBuy, kaHg. TexH. Hayk C.A.COoCHuHa, KaHa. TexH. Hayk M. .JlonatuHa, T.FO.BekwuHa, V1.H.benkoBa).

1 O6nacTb NpMMeHeHus

Hactosawmii cBOL npasBun pacnpoCTPaHAeTCs Ha MNPOEeKTUPOBaHME OCHOBAHUA MOPCKUX W PEYHbIX
rMOPOTEXHNYECKMX COOpyXeHuii (panee - 'TC) Bcex BMOoOB u knaccos cornacHo CI1 58.13330, B TomM uucne
rPaBUTALMOHHBIX, APOYHbIX M KOHTPGOPCHbLIX MAOTWMH, MOAMOPHbIX CTEHOK, LWA30B, WeNbdOBbIX M MOPTOBbLIX
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coopyerVM, a TakXe eCTeCTBEHHbIX CKJIOHOB W WCKYCCTBEHHbIX OTKOCOB Ha Yy4yacTkKax pacrnosioXeHns
rMOPOTEXHUYECKNX COOPYXKEHUIA.

CBO,EI. npaBunn He pacnpocTpaHAaeTCa Ha NPoeKTupoBaHMe NoA3EeMHbIX TMAOPOTEXHNYECKUNX coopyerMVl.

2 HopmaTtuBHbIe CCbIIKK

B HacToswem cBoae npaswnn NCnonb3oBaHbl HOPMATMBHbIE CCbINIKM HaA cneayowne 0OKYMEHThI:

FOCT 9.049-91 EauHas cuctema 3almTbl OT KOPPOo3un 1 ctapeHns. MaTtepuanbl NOAMMEPHbIE N UX KOMMOHEHTbI.
MeToabl nabopaTopHbIX UCMbITAHWIA HA CTONKOCTb K BO3AENCTBUIO NNECHEBbLIX rPUboB

FOCT 2678-94 MaTepuanbl pynoHHbIE KPOBEbHbIE U FTMAPOUN30NSALNOHHbIE
FOCT 5180-2015 MpyHTbl. MeToabl nabopaTopHOro onpeaeneHns PU3NYeckKnx xapak TepucTmk

FOCT 6943.16-94 CT1eknoBonokHo. TkaHu. HeTkaHble matepuanbl. MeTtoapl onpeneneHMs Maccbl Ha eouHuLY
nnowanu

FOCT 10681-75 MaTepuanbl TekCTUnbHble. Knnmatunyeckme ycnosums Ansi KOHOWLUMOHUPOBAHUS MU UCMbITAHUS
npo6 1 MeToAbl UX onpeaeneHns

FOCT 11262-80 (CT C3B 1199-78) NnacTMacchl. MeTon UCMbITAHUS Ha PacTsXeHne

FOCT 12071-2014 M'pyHTbI. OT60P, YNakoeka, TpaHCMNOPTUPOBaHUE 1 XpaHeHne obpa3sLoB
FOCT 12248-2010 [pyHTol. MeToobl nabopaTopHOro OMpeAeneHus XapakTepUCTUK MPOYHOCTU U”
JedoopMnpyemMocTu

FOCT 16971-71 LUBbI cBapHbIX COEANHEHNIA N3 BUHUMNACTA, NONMBUHUNXIOPUAHOMO Nnactukara n nonmaTuieHa.
MeToabl KoHTpons kavectBa. Obwme TpeboBaHus

FOCT 19912-2012 NpyHTbI. MeToabl NONEBbIX UCNbITAHWA CTATUYECKUM 1 AMHAMUYECKUM 30HAMPOBAHNEM
FOCT 20276-2012 ['pyHTbl. MeToObl NONEBOro onpeaeneHnst xapakTepucTuK NPOYHOCTN 1 0edPopMUpPyEMOCTI
FOCT 20522-2012 IN'pyHTHI. MeToabl cTaTMcTUYeCKOn 06paboTku pe3ynbTaTtoB UCMbITAHWUIA

FOCT 22733-2016 NpyHTbl. MeToL nabopaTopHOro onpeneneHnst MakcuManbHoW NAOTHOCTY

FOCT 23278-2014 'pyHTbl. MeToabl NONEBbIX UCMbITAHWA NPOHULAEMOCTHY

FOCT 25100-2011 MpyHTbI. Knaccudpumkaums

FOCT 29104.1-91 TkaHu TexHnyeckume. MeTtoabl onpeaeneHns NMHenHbIX pa3Mepos, MMHEAHON 1 NOBEPXHOCTHOW
nnoTHocTemn

FOCT 29104.2-91 TkaHu TexHnyeckmne. MeTtog onpeneneHns TONWMHbI
FOCT 29104.16-91 TkaHu TexHunyeckme. MeTon onpeneneHns BOLONPOHNLAEMOCTH

FOCT 32490-2013 (ISO 10722:2007) Matepuanbl reocmHTeTMyeckne. MeTon OUEHKM MeXaHW4YecKoro
NMOBPEXAEHMS TPaHyIMPOBAHHLIM MAaTEPMASIOM MO MOBTOPSEMOA Harpy3KoW

FOCT 32491-2013 Martepwuanbl reocuHTeTu4eckne. Meton UCnblTaHUS Ha PacTsaXeHNe C NPUMEHEHNEM WMPOKOM
NeHTH

FOCT 32804-2014 (EN 13251:2000) MaTepuanbl reocuHTeTnyeckne ons (yHOAMEHTOB, OMOpP M 3eMAsHbIX
paboT. Obwme TexHN4eckre TpeboBaHmUs

FOCT 33067-2014 (EN 13256:2005, EN 13491:2006) MaTtepuanbl reocuHTeTUYecKue AN TyYHHenewh u
NOA3EMHbIX COOPYXeHunin. Obwme TexHnyeckme TpeboBaHmns

FOCT 33069-2014 (EN 13253:2005) Matepuanbl reocMHTeTMYeCKMEe ANs 3aWnTbl OT 9po3um (beperosas
3awmTa). Obwme TexHNYeckme TpeboBaHUs

FOCT EN 13416-2011 MaTtepuansl KpOBENbHblE U TMOPOU30NSAUMOHHBIE MbKMe 6uTymocomepxawme wu
NonMMepHbIe (TEPMONNACTUYHBIE MK 3nacToMepHble). MpaBunna oTbopa 0bpasLos
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TOCT P 22.0.01-2016 BesonacHOCTb B Ype3BblyariHbIX CUTyaumnsx. OCHOBHbIE MNONOXEHNS

FOCT P 22.1.02-95 Be3onacHoCTb B 4Ype3BblyaliHbiX cuTyaunax. MOHUTOPUHT U NPOrHO3MpoBaHNe. TepMUHbI 1
onpeneneHuns

FOCT P 50276-92 Matepuanbl reotekCTunbHble. MeToA onpeaeneHns ToAWMHbI NpK onpeaeneHHbIX JaBneHnsax

FOCT P 50277-92 (MCO 9864-90) Matepmanbl reotekCTunbHble. MeTon onpeneneHusi noBepXHOCTHOW
NAOTHOCTM

FOCT P 51372-99 Metoabl YCKOPEHHbIX UCMbITAHW/A HA OONrOBEYHOCTb U COXPAHAEMOCTb NpW BO3LEWNCTBUU
arpeccvBHbIX 1 OPYrux crneunanbHbiX CPen ONs TEXHWYECKUX U3OEeNuiA, MaTepuanoB n cuctem matepuanos. Obwue
NonoxeHus

FOCT P 52608-2006 Matepuanbl reoTekCTunbHble. MeToabl onpeaeneHns BOAONPOHNLAEMOCTHY

FOCT P 53226-2008 lNonoTHa HeTkaHble. MeTobl onpeaeneHns NpoYHOCTU

FOCT P 53238-2008 Matepuanbl reoTekCTunbHble. Meton onpeneneHns xapakTepucTukn nop

FOCT P 55030-2012 [Hoporn aBTOMOOM/bHble 06Wero nonb3oBaHus. MaTepuansl reoCUHTETMYECKUE ANs
LOPOXHOro cTponTenbcTea. MeTton onpeaeneHns NPOYHOCTU NPY PacTSXXEHN

FOCT P 55031-2012 [Loporn aBToMOOGM/bHble 06wero nonb3oBaHus. MaTepuanbl reocvHTeTMYEeCcKUe Ans
JOPOXHOro cTpontensctea. Meton onpeneneHnst yCTon4nBocTu K ybTpadoroneToBoOMy U3NYYEHUIO

FOCT P 55032-2012 [Hoporn aBTOMOOM/bHble 06Wero nonb3oBaHus. MaTepuansl reocvHTETUYECKUE ANs
LOPOXHOro ctponTtenscTea. MeTton onpeaeneHus yCToRYMBOCTH K MHOrOKPaTHOMY 3aMOpPaxXMBaHMIO 1 OTTauBaHuio

FOCT P 55033-2012 [Hoporn aBTOMOOMNbHblE 06Wero nonb3oBaHus. MaTepuansl reocMHTETMYECKUE ANA
LOPO>XHOro cTponTenbcTea. MeTton onpeaeneHusi rmbkocTn Npy oTpuuaTesbHbIX TeMrnepaTtypax

FOCT P 55035-2012 [Ooporv aBTOoMOOM/bHble 06Wero nonb3oBaHus. MaTepuansl reocvHTETMYECKUE ANs
[OpPOXHOro ctpoutenscTea. MeTtoq onpeneneHms yCTONYMBOCTM K arpecCuBHbIM cpenam

FOCT P 56336-2015 Hoporu aBTomMobunbHble 0bwero nonb3oBaHus. Matepmanbl reocuHTetTnyeckne. Metopn
onpefeneHns CTOMKOCTA K LIMKIMYECKUM Harpyskam

FOCT P 56339-2015 [oporn aBToMobuibHble ob6wero nonb3oBaHus. MaTepuansl reocvHTETMYECKUE ANs
[OPOXHOro ctpoutenscTea. MeTton onpeneneHns Non3y4ecTv NPU pacTaXeHnn 1 paspbia Npy Non3yyecTu

FOCT P 56586-2015 "'eomeMbpaHbl rnapon30nsLNOHHBLIE NONMATUNEHOBBIE PYNOHHBIE. TEXHUYECKUE YCNOBUS

FOCT P NCO 10776-2014 Matepuanbl reoTekCTUAbHbie U n3genua M3 Hux. OnpepneneHue xapakTepucTuk
BOAOMPOHNLIAEMOCTU MO HArpy3KOoi B HanpaeieHn1, NepneHankynspHoM nnockoctu obpasua

FTOCT P WNCO 13433-2014 Martepuansl reocuHtetnyeckme. MeTton onpeneneHns nepdoopauumn npu
OVHaMUYeCcKon Harpyske (MchnbiTaHve nagarolmnm KOHYCOM)

CIM 14.13330.2018 "CHwl1 II-7-81* CTponTenbCTBO B CEACMUYECKNX paioHax”
CIM 22.13330.2016 "CHwul1 2.02.01-83* OcHoBaHMs 34aHUiA 1 COOPYXeHuiA"

CIM 39.13330.2012 "CHwulM 2.06.05-84* MnoTuHbI M3 rpyHTOBbIX MaTepuanos” (¢ nameHeHmamm N 1, N 2, N 3)

CM 41.13330.2012 "CHull 2.06.08-87 BeToHHble 1 Xene306eTOHHble KOHCTPYKUMM TUAPOTEXHUYECKNX
CcoopyxeHnin"

CIM 45.13330.2017 "CHwl1 3.02.01-87 3eMnsiHble COOPYXEHNS, OCHOBaHNA 1 oyHOaMeHThl" (C nameHeHnem N 1)

CI 58.13330.2012 "CHwulT 33-01-2003 'mapoTexHuyeckne coopyxeHns. OCHOBHbIE MONOXEHUSA" (C NBMEHEHNEM
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N 1)

MprmeyaHve - MNpu NONb30BaHWN HACTOSWMM CBOAOM MPaBu LienecoobpasHo NpoBepUTb OEWCTBUE CCbINOYHbIX
JNOKYMEHTOB B MHCPOPMALMOHHON CUCTEMe 06Wero nonb3oBaHus - Ha ohuUManbHOM cainTe denepanbHOro opraHa
WCMONHUTENbHOA BNactTu B cpepe crtaHpapTMsaumm B cetu VIHTepHeT mam no eXxerogHoMy WHGOPMaLUMOHHOMY
ykasatento "HauvoHanbHble cTaHaapThl”, KOTOPbIA ONy6nMKOBaH MO COCTOSHWMIO HA 1 SiHBaps Tekylwero roaa, u no
BbIMyCKaMm eXeMeCs4YHOro WMHAOpMaumMoHHOro ykasartens "HaumoHanbHble cTaHpapTthl” 3a Tekywuid rod. Ecnu
3aMeHeH CCbIfIoYHbI OOKYMEHT, Ha KOTOpbl JaHa HegaTUpoBaHHas CCblfika, TO pPeKoMeHOyeTcs WCMonb30BaTb
NEeNCTBYIOWYIO0 BEPCUIO STOFO OOKYMEHTA C YY4ETOM BCEX BHECEHHbIX B OaHHYK BEpCuio uaMeHeHun. Ecnvu 3ameHeH
CCbINIOYHbIA JOKYMEHT, Ha KOTOpbIA JaHa LaTupOBaHHAs CCbifika, TO PEKOMEeHAYyeTCs UCMoNb30BaTb BEPCUIO 3TOro
[OKYMEHTa C yKasaHHblM Bbllle rodoM yTBepXnAeHus (npuHaTus). Ecnv nocne yTeepXAeHUs HacToswero csona
npaBun B CCbIIOYHbIA LOKYMEHT, Ha KOTOPbIA AaHa baTtvpoBaHHAas CCbifika, BHECEHO W3MeHeHWe, 3aTparusatollee
MONMOXEHUe, Ha KOTOpOe AaHa CChifka, TO 3TO MONOXEHWEe PEeKOMeHAOyeTcs npuMeHsTb 6e3 yuyeta AaHHOro
n3MeHeHus. Ecnn ccbinoyHbin [OKYMEHT OTMEHeH 6e3 3aMeHbl, TO MONOXEeHWe, B KOTOPOM AaHa CChinka Ha Hero,
pekoMeHayeTca NPUMEHATb B YacTW, He 3aTtparusatwollein aTy ccbinky. CBefeHWs o OEACTBMM CBOAOB MpPaBun
LenecoobpasHo npoeepuTb B PeaepanbHOM MHPOPMALMOHHOM (DOHAE CTaHAapPTOB.

(NameHeHHas pepakuus, Nam. N 1).

3 TepMuHbI 1 onpepeneHns

B HacToslwem cBoae npaBun NPUHSATHI CNeaytowme TEPMUHBI C COOTBETCTBYIOWMMU ONPEeLeNEHUSMU:
3.1 Bopmoynop: Crnoii rpyHTa, BOLOMPOHMLAEMOCTbIO KOTOPOrO MOXHO npeHebpeyb MO CpPaBHEHWIO C
BOJOMPOHULLAEMOCTbIO BbILWE UMW HUXE 3a/erarwlLero rpyHTa, B KOTOPOM UMEET MECTO (PUNbTPaLMS.

3.1a

reocuHtetmka: MaTepuan, B KOTOPOM Kak MWHVWMYM OJWH KOMMOHEHT W3rOTOBNEH W3 CUHTETMYECKOro
rnonumepa B BUAE MONOTHA, NEHT WU TPEXMEPHOW CTPYKTYPbl, UCMO/b3YEMbIi B KOHTakTe C FPYHTOM (MOYBOWA) U
(Mnn) OpyrumMmM CTPOWTENbHLIMW MaTepuanamy LN CO34aHUS OOMOSHUTENbHBLIX CNOEB (MPOCNOEK) pPas3nvyHoro
HasHa4yeHns (apMUPYIOWMX, 3AWNTHBIX, PUNbTPYIOWWNX, APEHUPYIOWMNX, FTMAPOUN30NUPYIOWUX, TENNOU30NNPYIOWUNX) B
TPaHCMOPTHOM, TPYOONPOBOAHOM CTPOUTENBCTBE U TMAPOTEXHNYECKMNX COOPYXKEHUSIX.

[FTOCT P 53225-2008, ctaTtbs 3.2.1]
3.16

reoTeKCTUNbHbIA MaTtepuan (reotekCcTunb): [10Ccknii BOAONPOHULAEMbIA CUHTETUYECKWIA UM HaTypanbHbliA
TEKCTUNbHbIA Matepuan (HeTKaHbl, TKaHbli UM TPUKOTAXHbIA), NCNONb3YeMblii B KOHTAKTE C FPYHTOM K (MNK)
OpyruMy Matepuanamm B TPaHCMOPTHOM, TPyBONPOBOAHOM CTPOVTENBCTBE U MMAPOTEXHUYECKUX COOPYXKEHUSIX.

[FTOCT P 53225-2008, ctatbs 3.2.2]
3.18

rpyHT: Jliobble ropHble MOpoAbl, MOYBbI, OCAOKW W TEXHOreHHble 00pa3oBaHUsi, paccMaTpuBaemble Kak
MHOTOKOMMOHEHTHbIE AMHAMWUYHbIE CUCTEMBI 1 KakK 4acTb reosIorMYeckoi cpeabl U N3yyaeMble B CBA3N C UHXEHEPHO-
XO3SACTBEHHO AEATENbHOCTbLIO YenoBeKa.

[FTOCT 25100-2011, ctatbs 3.8]

3.1a-3.1B. (BeeneHbl gononHutenbHo, Nam. N 1).

3.2 paBneHue rpyHTa aktmeHoe: CunoBoe BO3OENCTBME FPYHTA HAa orpaxaawowme KOHCTPYKLUMM B COCTOSIHUM
npenenbHOro pPaBHOBECWs, COOTBETCTBYIOWeEEe CcTaaunm obpas3oBaHUs MOBEPXHOCTW OOpYLWEeHUs, MpU KOTOPOM
KOHCTPYKLMS CMellaeTcs No HanpaefieHUIo OT rpyHTa.

3.3 paBneHue rpyHta naccmHoe: C1noBoe BO3LECTBME FPYHTa Ha Orpaxaalollme KOHCTPYKUMM B COCTOSIHUN
npenenbHOro pPaBHOBECUSl, COOTBETCTBYylolWee cTaauvM o06pasoBaHWsi MOBEPXHOCTW BbIMOPA, KOrha KOHCTPYKLUS
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CMelaeTcs No HanpaBiEHWIO K TPYHTY.

3.4 ppeHaXx: YCTPONCTBO ANS YAaCTUYHOrO UNM MONMHOrO nepexesaTta oMNbTPALMOHHOIO NOTOKA B OCHOBAHUA ©
Ha npuerawplLLein K CoopyXeHuo Tepputopumn, cbopa 1 0TBoAa NPOPUNIbTPOBABLNXCS BOL.

3.5 uHXeHepHo-reonornyeckass mogenb; NIMM: CxemaTtnanpoBaHHoe oTobpaxkeHue pasmelieHus B obnacTu
B/IMSAHNS COOPYXEHUS WHXEHEPHO-Te0NOrMYeCcKUX 9SNIEMEHTOB, HaOEeNeHHbIX MNOCTOSIHHLIMA HOPMATUBHBIMA 1
pacyeTHbIMUA 3HAYEHNSAMW XapaKTEPUCTIK.

3.6 MHXeHepHo-reonoruyeckun anemeHT; MIMS: Ob6bemM rpyHTa OLHOrO BO3PAcTa, MPOMCXOXAEHUS U BUAA,
XapakTepuCTKN CBOWCTB KOTOPOro B npegenax BblAeNeHHOro aNeMeHTa CTaTucTUYeck 04HOPOOHbl U U3MEHAIOTCA
cnyyariHo (He3akOHOMEPHO) NN Hab N JaoWencs 3aKOHOMEPHOCTbIO MOXHO NpeHebpeyb.

3.7 MecTHass npoyYHocTb: CBOWCTBO rpyHTa, He paspylwascb, BOCNPMHUMATbL Harpy3kM W BO3OEWCTBUS B
nokanbHbIX 06NacTaX CUCTEMbI "COOPYXKEHME - OCHOBaHME".

3.8 HapeXHOCTb CUCTEMbl "COOpYyXeHue - OCHOBaHue': CrnocobHOCTb CUCTEMbI BbIMOMHATH 3aAaHHble
PyHKLMN.

3.9 HanpsixeHHo-aedopMupoBaHHoe coctosiHue (HOC) coopyxXeHust W/mnum ocHoBaHus: [TpocTpaHCTBEHHOE
pacnpeneneHne HanpsXxeHnn u gedgpopmaunin B cucteme "CoopyXeHne - OCHOBaHMEe", pasBuBaloLWnXcsa B npolecce
X B3aUMOOENCTBUS.

3.10 Hecyw,asi cnocobHOCTb OCHOBaHUSA: CrnocoBHOCTb FpPyHTAa OCHOBaHWS BblAEPXWUBATb MaKCUMMalbHYIO
Harpysky, rnepenaBaeMyld Ha HEro COOpyXeHueMm, 6e3 pas3BUTUS MOBEPXHOCTEN CKOMbXEHWS, MPUBOAAWMUX K
paspyLlleHnto OCHOBAHWMIA U NOTHOW HENPUrO4HOCTU COOPYXEHWIA K aKCcnnyaTtauunm.

3.11 ononseHb: CMmelleHne MaccumBa rpyHTa WAW TFOPHbIX MOPOA, BCNEACTBME BO3OEWCTBUS PasNUYHbIX
NPUPOOHBIX 1N TEXHOrEHHbIX (PaKTOPOB.

3.12 ocHOBaHMe rMApPOTEXHUYECKOro COOpYXeHus: EcTtecTBeHHass unm WMCKYCCTBEHHO CCOOPMMPOBAHHAs
(TeXHOreHHas) rpyHToBas TOMWA, HaxoOSAWascsa non MOOOWBOA COOPYXEHUs WAM BMelwawwas ero gyHOaMeHT,
BOJOYMOPHbIE 3N1EMEHTbI 1 APEeHaXHble YCTPONCTBa.

3.13 non3yyecTtb rpyHrta: [lpouecc OAMTeNbHOro OedOpMMPOBAHMS FPYyHTa BO BPEMEeHW noh OenCTBUEM
NMOCTOSIHHOWN Harpysku.

3.14 npepenbHoe paBHOBECUME CUCTEMbI ''COOpPYXeEHue - ocHoBaHue'": COCTOsIHME CUCTEMbI, MPU KOTOPOM
He3HauNTeNbHOE YBENUYEHNE BHELWHEN Harpy3ku UAn He3HauuTeNbHOE YyMEHbLWeHNe MPOYHOCTHbLIX CBOMNCTB rPyHTa
NPUBOAMT K HAPYLIEHWIO YCTaHOBMBLILErOCH PaBHOBECUS U Bbi3bIBAET MOTEPIO YCTONYMBOCTUN FPYHTA CO 3HAYUTENbHBIM
HapacTaHWeM CMeLLEeHN 1 CONPOBOX AAtOLLYIOCS BbINOPOM rPpyHTa M3-no4 NO4OWBbLI COOPYXEHUS.

3.15 npenenbHoe cocTosiHUe (NPOYHOCTb) rpyHTa: COCTOSHME FPpyHTa B TOYKE, NPY KOTOPOM KacaTtefbHble 1
HOpMasibHble HanpsiXeHWs B 3NeMeHTe rpyHTa cBs3aHbl Kputepumem npodyHocTn (KynoHa, KynoHa-Mopa, Mwuseca-
Wnenxepa n 1.4.), a fepopmaunm casmra MoryT passmBaTbCs HEOrPaHUYEHHO.

3.16 NPOYHOCTbL rpyHTa AnuTtenbHas: [MpoYHOCTb rpyHTa NpU ANNTENbHOM OEACTBMN Harpy3ku.

3.17 pacyeTHbIA TrpyHTOBbIN 3nemeHT; PI3: O6beM rpyHTa, B npegenax KOTOPOro HOpMaTuBHble U (Mnn)
pacyeTHble 3HAYeHWs ero XapakTepucTUK NPUHUMAKOTCA MOCTOAHHBIMU WM 32KOHOMEPHO W3MEHSIOWMMAUCS Mo
HanpaBneHuto.

3.18 pacueTHass reomexaHuyeckasi Momenb OCHOBaHUA o6bekTa: COBOKYMHOCTb PaCYETHbIX FPYHTOBbIX
9NEMEHTOB B paccMaTtpusaemoii 061act OCHOBaHMSA, NOCTPOEHHAs Ha 6ase MHXEHEPHO-re0Norn4eckoin Mogenn.

3.19 cydpcpo3moHHas ycTtonumBocTb: CoxpaHeHMe 4YacTvuamu rpyHTa CBOEro MepBOHAYaNbHOrO MOMOXEHUs
npu BO34ENCTBUN HA HUX CPMNbTPALMOHHOMO NOTOKA.

3.20 cydpcposus: lNepemelleHne ounbTpaUMOHHBIM NMOTOKOM BHYTPW FPYHTA €ro oTAeflbHbIX YacTul Uan ux
BbIHOC, MW PACTBOPEHME COAEPXALLMXCS B FPYHTE BOAOPACTBOPUMBIX CTPYKTYPOODpasyowwmnx MMHEPANOB.

3.21 chunbTpaumoHHas NPoYHOCTb: CnocobHOCTb OCHOBaHWS COMPOTUBAATHCS LECTPYKTVBHOMY BO3L4EWCTBUIO
PUNbTPaLMOHHOIO NOTOKA.

3.22 dounbTpauums: [srxeHne Boabl B rPyHTax Y MOPUCTLIX Cpedax.

4 O6Lme NoNoXeHus

4.1 lNpoekTpoBaHne OCHOBAHUIN FMOPOTEXHNYECKNX COOPYXEHWUI CneayeT BbiNONHATL HA OCHOBE:

- pesynbTatoB WHXEHEPHO-reo/IorM4yecknx, reoKpUonormyecknux un ruaporeonornyecknx Wn3biCKaHum u
1UCCnefoBaHWn, colepxXawmux [OaHHble O CTPYKType, cocTaBe, (U3NKO-MeXaHW4eckux u Tennopuanyeckmx
XapakTepucTnKax aNeMeHTOB MaccuBa rpyHTa, Hanopax, yPOBHSX M XMMUYECKOM COCTaBe NMOA3EMHbIX BOA, 06nacTsx
VX MUTaHUs U IPEeHUPOBaHNS, Hann4nm Mep3noTbl U T.14.;

- JaHHbIX O ceicMMYyecKkor akTMBHOCTWN painoHa BO3BEAEHNS COOPYXeHus;

- OMbiTa BO3BELEHUS aHANOrNYHbIX FMAOPOTEXHNYECKMUX COOPYXEHUA B CXOOHbIX WHXEHEPHO-reosiornyeckmx u
KNMMaTUYeCKUX YyCNoBUSX;

- JaHHbIX, XapaKkTepusylowux BO3BOAMMOE TMAOPOTEXHUYECKOE COOPYXeHue (HasHadveHue, Kknacc, Tun,
KOHCTPYKLMS, pasMepbl, NOPAAOK BO3BEAEHUS, OEWCTBYHOWME Harpy3ku, BO3OEWCTBUSA, YCNOBUA aKchayartauum n
T.0.);
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- yyeTa counanbHOo-3KOHOMNUYECKUX YCNOBUIA palioHa CTPOUTENbCTBA;

- TEeXHWKO-3KOHOMUYECKOr0 CpaBHEHUS BAPWAHTOB MPOEKTHbIX pewWeHuid, obecrneynBaroWwero npuHsATHe
ONTUManNbHOro BapmMaHTa C pauMoHasbHbIM NCMONb30BaHNEM MPOYHOCTHBIX, AedOPMaUMOHHbBIX AN APYrnX CBOMCTB
FPYHTOB OCHOBaHWS W MaTepuanos BO3BOAMMOIO COOPYXEHUS Mpu HaMMEeHbWUX MNPUBEOEHHbIX 3aTtparax Wu
BbINONHEHNM TpeboBaHW 6€30NMaCHOCTM - TEXHUYECKON, COLMANBHOM 1 3KONOrMYECKOA.

4.2 MNpw NPOEKTUPOBAHNMN OCHOBaHWIA FTMOPOTEXHUYECKUX COOPYXEHWUIA [ONXHbI 6bITb NPEAYCMOTPEHbI PELIEHNS,
obecneuymBarowme 6e30MacHOCTb, HAOEXHOCTb, [OONMOBEYHOCTb U SKOHOMWUYHOCTb  COOPYXEHWMA, OXpaHy
OKpyXalwen cpeabl Ha BCEX CTaansx MX CTPOMTENbCTBA M pacyeTHOro cpoka akcnnayartauuu. Ina atoro npwu
NPOEKTUPOBaHWUK CrefyeT BbINOHATL:

- OLEHKY VHXEHEepHO-reoNlormyecknx ycrnosuin B obnactv B3avMOLENCTBMS MPOEKTUPYEMOrO COOPYXEHWs C
reonornyeckor cpenomn n NPOrHo3 X N3MEHEHNS B CTPOUTENbHbIN 1 9KCMTyaTaLMOoHHbIA Nepuoapl;

- pacyeT Hecylei cnocobHOCTV OCHOBAHUSI U YCTONYMBOCTU COOPYXEHUS;

- pacyeT MecTHOW MPOYHOCTMN OCHOBAHWUS;

- pacyeT yCTOMYMBOCTU €CTECTBEHHbIX CKJIOHOB Y UCKYCCTBEHHbIX OTKOCOB, MPUMbIKAIOWMX K COOPYXEHMIO;

- pacyeT gechopMaunii CUCTeMbl "COOpPYXEHWe - OCHOBaHMe" B pes3yfnbTaTe OeicTBusi coBCTBEHHOro Beca
COOPYXEHNS, aBNEHUS BOAbI, TPYHTA, CEMCMMUYECKNX BO3OEACTBUA U T.N. U UBMEHEHNS CTPOEHUS 1 CBONCTB FPYHTOB
B MpoLiecce CTPOUTENbCTBA M 3KCr/lyaTtaumm COOpYXEeHUs, B TOM YMCIE C yYETOM MUX MPOMEP3aHnsa 1N oTTanBaHug,;

- pacyeT (PUIbLTPAUMOHHOM MNPOYHOCTU OCHOBaHWS, MNPOTMBOAABMEHMS BOObl HA COOPYXEHMEe W
(PUNbTPALMOHHOIO pacxofa, a TakXe Mnpu HeobXoOMMOCTW - OBBEMHbIX (MUNbTPAUMOHHBIX CUN W U3MEHEHUS
OUNbTPALNOHHOIO pexXxuma rnpu N3MEHEHUN HaNPSXEHHOr0 COCTOSAHUS OCHOBaHWS;

- pa3paboTKy MHXEHEPHbIX MEPOMPUSATUIA, 0BecneyMBatoLLUX HECYILYIO CMOCOBHOCTL OCHOBAHUIA 1 YCTONYMBOCTb
COOpyXeHus, TpebyeMmylo [ONrOBEYHOCTb COOPYXEHWS W ero OCHOBaHWs, a TakXxe, Mpu HeobxoommocTw,
YMEHbLUEHNe nepemelleHnin, N3MeHEeHNn HanpsXeHHO-0edPOPMMPOBAHHOIO COCTOSIHUS CUCTEMbl "COOpYXeHue -
OCHOBaHMe", CHUXeHne NpoTMeoAaBneHns N PunbTPaUMoHHOro pacxoana;

- paspaboTKky MeponpusATWiA, HamnpaBNeHHbIX Ha COXpaHeHWe 6naronpusTHOM OKpyXalolweil cpedbl Unu
ynyyleHne 3KONorm4yeckoin 06CTaHOBKM MO CPABHEHWIO C CyLWECTBYIOWE;

- pa3paboTky pasnenos Aeknapauuii 6e3onacHOCTY, KacalLWmXcs HaLeXHOCTN OCHOBAHUIA.

4.3 Ons obocHOBaHUS HAAEXHOCTU 1 6e30MacHOCTU MMAPOTEXHUYECKUX COOPYXEHU HEOBXOAMMO BbINOHSATb
pacyeTbl rMOpaBnNYEecKoro, UNbTPALMOHHOIO W  TEMMepaTypHOro pPeXxuMOoB, a TakXe HanpsaXeHHo-
neopMUPOBaHHOIrO COCTOSIHUSA CUCTEMbI "COOPYXEHWE - OCHOBaHKE" Ha OCHOBE MPUMEHEHNS COBPEMEHHbIX MMaBHbIM
06pa3oM YMCNEHHBIX METOLOB MeXaHWUKW CM/OWHON Cpefbl C Yy4eTOM peanbHblX CBOWCTB MaTepuanoB U MOpoL
OCHOBAaHWIA.

ObecneyeHre HaOeXHOCTW CUCTEMbl "COOPYXEHWe - OCHOBaHMEe" [O0SIXHO OOOCHOBbLIBATHCS pe3ynbTatamu
pacyetoB No MeTody MpefenbHblX COCTOSHUIA KX NPOYHOCTU (B TOM 4ucne OUNbTPauUMOHHOW), YCTONYMBOCTW,
Ledhopmauunii n cmeweHmnin. OcHoBOMONaratLLMM yCnoBreM obecnedyeHns HaaeXHOCTY NPy 3TOM SIBASIETCS YCOBUE

Tie Fo<Te Ry, (1)

n

roe F, - pacyeTHoe 3HayeHue 0606LWEeHHOro CIOBOro BO3AENCTBIS (CMNa, MOMEHT, HanpsixXeHne), aedopmaunm nnm

Opyroro napametpa, Nno KOTOPOMY MNPOW3BOAMTCS OLEeHKa MpenefnbHOro COCTOSHUS, OMpPeneneHHOro C y4yeToM
KoahpuLMeHTa HAAEXHOCTU Mo Harpyske y, (cM. 7.3);

R,- pacyeTHoe 3HauyeHue o00606WeHHOM Hecylen crnocobHocTM, aedbopMaumMnm unM OpYyroro napameTpa,
yCTaHaB/IMBAEMOro C y4eTOM KO3 (PMLIMEHTOB HAAEXXHOCTN MO FPYHTY v, (CM. pasaen 5);

Y,,- KOO PULMEHT HAOEXHOCTUN N0 OTBETCTBEHHOCTU COOPYXEHUS;

Yie - KOBPAULIMEHT COYETaHWNA HArpy3oK;

Y. - KOAWPULMEHT YCNOBWA paboThbl.

Onpegnenexune KOS PULNEHTOB v,,, Vi, Y. NPMBEOEHO B 4.5.

4.4 Harpy3kv n BO3[EICTBMS HA OCHOBaHWe cnepyeT OnNpeAensiTb pacyeToM MCXOAS U3 COBMECTHOW paboTbl
COOpPY>XEHNS 1 OCHOBaHUS.

BenuunHa © HanpasneHWe CcencMuMyeckmx BO3OENCTBUMMA [HOONXKHbI ONPelensAtbCsa C Y4YeToM xapakrtepa
BO34ENCTBMSA, NOMOXEHNS oYara 1 annuueHTpa 3eMneTpsaceHuns.

4.5 PacyeTbl OCHOBaHWI rMapoTEXHNYECKMNX COOPYXEHWIA CnesyeT Npon3BoauTb Mo npeaesibHbIM COCTOAHNUAM:

- NMepBOW rpynmnbl (MOTEpPs Hecylwelr cnocobHOCTU U (MK) NONHAS HEMPUIOAHOCTE OCHOBAaHWUIA U COOPYXEHW Ha
HMX K aKcniyaTauum) - pacyeTbl obwei NPOYHOCTM U YCTONYMBOCTM CUCTEMBI "COOPYXEHNE - OCHOBAHMWE", pacyeThl
nepemeLleHnii, oT KOTOPbIX 3aBUCAT NPOYHOCTb N YCTONYMBOCTb;

- BTOPOW rpynnbl (HENPUroOHOCTb K HOPManbHOW SKChnyaTaumu) - pacyeTbl MECTHOW, B TOM 4ucne,
oUNbTPaLNOHHON NPOYHOCTU OCHOBAHWUI, NepeMelleHnii 1 gedoopmaLMii, He OTHOCALNXCSA K pacyeTam no nepBoW
rpynne.

JeneHve pacyeToB nNo npefenbHbIM COCTOSIHUSAM ABYX FPYMN yYuTbiBAET XapakTep BO3MOXHbIX MOCNeACTBUA Npu
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JOCTUXEHUN COOTBETCTBYIOWEro npeaenbHOro COCTOSAHUS.

MeHbwas 3Ha4YMMOCTb BO3MOXHbIX NOCNEACTBUIA MPU AOCTUXEHUN NpedefibHbIX COCTOSHMIA BTOPOW rpynnbl no
CPaBHEHWIO C NpefefibHbIMA COCTOSHUSAMU MEepPBOW rPynmbl y4YUTbIBAETCA Ha3HaYeHWEM COOTBETCTBEHHO W MeHee
XECTKMX pacyeTHbIX yCnosuii. B cBa3u ¢ aTum B ycnosmm (1) KOS PULUMEHTHI HAAEXHOCTU NPUHMMAIOT cneayowme
3HayeHus:

- A5 NpenesbHbIX COCTOSHWUIA MepBOK rpynmbi:

- v, pasHbl 1,25; 1,20; 1,15; n 1,10 - gns coopyxerui |, 11, [ll n IV knaccoe cooTBETCTBEHHO;

- Y, PasHbl:

- 1,00 - ona OCHOBHOrO COYeTaHMs Harpysok B Nepuog HopManbHOW aKcnayaTauuu;

- 0,95 - npu ocoboii Harpyake, B TOM YMC/E CECMNYECKOI Ha YPOBHE NPOEKTHOro 3emnetpsiceHus (M3), ronosoi
BepoAaTHOCTbIO 0,01 n MeHee;

- 0,90 - npu ocoboii Harpyake, KpoOMe CecMnYecKoii, roaoBoi BeposiTHocTbio 0,001 n MeHee;

- 0,85 - npwu ceicMMYeCKOl Harpy3Kke ypoBHS MakCcMManbHOro pacyeTHoro 3emnetpscerHms (MP3);

- 0,95 - onga coyetTaHns Harpy3ok B NepuoLbl CTPOMTENMbCTBA U PEMOHTA;

- AN NpefenbHbIX COCTOSIHWIA BTOPOW rpynnbl BO BCEX CNyYasix vy, U v, pasHbl 1.
3HaueHuns KoadhprLmMeHTa v, YCTaHaBMBAKOTCA B 3aBMCUMOCTM OT BMOOB COOPYXEHWA, OCHOBAHWUIA 1 pacyeToB

B COOTBETCTBYIOWMNX pa3aenax HacTosLero ceoga npasusl.

4.5.1 PacyeTbl no nepeow rpynne AOMXHbl BbINOAHATLCA C LUEeNbl0 HefonyweHus cnegyowmx npeaenbHbIX
COCTOSIHWIA, UCKJTIOHAIOWMNX MOJTHYIO HEMPUIOAHOCTb K aKCnayaTauum:

- NOTEPW OCHOBAHMEM HecyLel CnocoBHOCTH, @ COOPYXEHMEM - YCTONYMBOCTH;

- HapywWeHnit obwei unbTpaUMOHHON NPOYHOCTM HECKallbHbIX OCHOBaHWM, a Tak>Xe MeCTHON ouNibTPaUNOHHOW
NMPOYHOCTN CKallbHbIX W HecKalbHbIX OCHOBaHWA B Tex Chy4yasx, Korga OHW MOryT MNPUBECTU K MNOSBNEHWUIO
COCpPenoTOYEHHbIX BOOOTOKOB, NOKalbHbIM paspylleHnsM OCHOBAHWSA W APYrMM MOCNEeACTBUSAM, WCKOYaoWmM
BO3MOXHOCTb AafibHeMwWen sKkcrnayaTaunum coopyXeHus;

- 0TKasa (merpagauuum) NnpoTUBOUNLTPALMOHHBIX YCTPONCTB B OCHOBaHWUM UM UX HEAOCTaTOYHO 3D PEKTUBHOM
paboTbl, BbI3bIBAKOWEA HEOOMyCTUMble NOTEPW BOAbI W3 BOAOXPAHUNMW, W KaHaNoOB WAM MOATOMNEHUE U
3abonayvBaHve TeppuTOpmiA, 06BOAHEHNE CKIOHOB U T.4.;

- HepaBHOMEPHbIX NepeMELLEHNA PasnnYHbIX y4aCTKOB OCHOBaHWS, Bbi3biBAIOWNX Pa3pYLIEHNS OTAENbHbIX YacTen
COOPY>XEHW, HeoonyCcTUMble MO YCNOBMSAM WX AanbHelWwen akcnnyataumu (HapyleHve saep, 9KpaHoB W Apyrux
NPOTUBOMOMIbTPALMOHHBIX 3NEMEHTOB 3€MJSIHbIX NAOTUH U Aamb, HEeZOMNyCTUMOE pacKkpbiTve TpewuH GeTOHHbIX
COOPY>XEHWI, BbIXOA N3 CTPOS YNIOTHEHWUIA WBOB U T.M.).

Mo npenenbHbIM COCTOSIHMAM NEPBON rPynnbl CnefyeT TakXe BbINOMHATL pacyeTbl NPOYHOCTU U YCTONYMBOCTHU
OTHEeNbHbIX 3/IEMEHTOB COOPYXEHWUI, pacyeTbl nepemelleHnii KOHCTPYKLMIA, OT KOTOPbIX 3aBUCUT MPOYHOCTb WK
YCTONYMBOCTb COOPYXEHMS B LENOM WAN ero OCHOBHbIX 3/IEMEHTOB (HanpuMep, aHKepHbIX Ofop LWMYyHTOBbIX
NOAMOPHbIX CTEH).

K npepenbHbIM COCTOSIHMSIM MEPBO TPynMbl  AOMXKHbI OblTb OTHECEHbl TakXe pacyeTbl MNepeMeLleHni
COOPYXEHUA NN NX KOHCTPYKTUBHbIX 3/1EMEHTOB, KOTOPble MOryT MPUBOAUTH K HEBO3MOXHOCTW 3Kcrayatauuu
TEXHONOrMYecknx cucTem obbekTa.

OTKOCbI, pacnonoXeHHble B HENMOCPEeACTBEHHON 6IM30CTN OT COOPYXEHWUIA N B MECTax MPUMbIKAHUS NOCNEeAHWX,
JONXHbl paccymTbiBaTbCsA Ha YCTOMYMBOCTb MO MpefesnbHblM COCTOSHUSAM MEepBOW rpynnbl. VickniouyeHue - cnyyawm,
Korga noteps yCTOM4YMBOCTW TakMUX OTKOCOB He MPUBOAUT COOPYXEHWNe B COCTOSIHME, HeMpUrogHoe K aKcnayarauuu,
W TOra pacyeTbl OTKOCOB CliedyeT NpoBOANTb MO NPenesibHbIM COCTOSHUSM BTOPOW rpynnbl.

4.5.2 PacyeTbl Mo BTOPON rpynne QOOMIXHbl BbINOMAHATLCA AN HeJonyweHWss npegefibHbIX COCTOSAHWUNA,
06yCnoBnmBaoWmMX HENMpPUroaHOCTb COOPYXEHWIA 1 X OCHOBaHWIA K HOPManbHOW aKcnyaTauum:

- HapyweHwWi#A MeCTHOW MPOYHOCTU OTAENbHbIX 0ONACTEN OCHOBaHWS, MPUBOOSAWMX K  MOBBILEHWIO
NPOTUBOAABEHNS, YBEIMYEHNIO PUNbTPALIMOHHOIO pacxona, NepemelleHmnin n HakioHa COOPYXEeHUA 1 ap.;

- NPOSIBNIEHNIA NON3YYeCTN N TPeWwnHO0bpa3oBaHNS B rpyHTaXx;

- NepeMELLEHNA COOPYXEHNIA 1 TPYHTOB B OCHOBaHWK, NPUBOLSIWMX K OCNOXHEHMSIM B 3KcnnyaTauum obbekTa,
KpoMe cnyyaes, ykasaHHbIX B 4.5.1;

- NOTepn YCTOMYMBOCTM CKJIOHOB M OTKOCOB, BbI3blBAlOWE 4acTUYHbIA 3asan KaHana wunm pycna, BXOAHbIX
OTBEPCTUA BOLOOMPUEMHUKOB W Jpyrve MOCNencTBUsl; eCniv rnotepss YCTOMYMBOCTU CKJIOHOB MOXET MpPUBECTU
COOpPYyXeHVe B COCTOSIHME, HernpurogHoe K SKcrnjyartauuu, pacyeTbl YCTOMYMBOCTM TakKuUX CKJIOHOB crenyet
NPOW3BOAMNTb MO NPenebHbIM COCTOSHMAM MEPBOA rpynmbl.

B cnyyae, korga pacyeTbl MECTHON MPOYHOCTW OCHOBAHWS CBUAETENbCTBYIOT O BO3MOXHOCTU MOTEPMU Hecyluel
CNOCOBHOCTM OCHOBaHUS B LENOM, AO0MXHbI ObiTb NPeayCMOTPEHbl MEpPONpUATAS MO YBENUYEHWUIO MPOYHOCTU
OCHOBaHMS UMM W3MEHEHUIO KOHCTPYKLUMM CUCTEMBI "COOPYXEHWe - OCHOBaHue", obecrneyvBatowme BbINONHEHNE
ycnosus (1) ons npeaenbHbIX COCTOSHUIA MepPBOW rpynmbl.

46 [lpn nNpPoeKkTUpoOBaHWM OCHOBAHWA TUAPOTEXHUYECKUX COOPYXEHWA, MOABEPXEHHbIX AENCTBUIO
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LNHAMUYECKMX Harpysok, pacyeTbl OCHOBaHWA B HeOOXOOWMMbIX Cny4yasx crnegyetT nNPoOM3BOAUTbL C  YYETOM
JVHaMMYeCcKoro xapakTepa B3auMoLeNCTBUS COOPYXEHNS C OCHOBAHNEM 1 BO3MOXXHOIO U3MEHEHUS CBONCTB FPYHTOB
npwv gUHaMmM4eckumx (LMKINYecKmx) BO3OeNCTBUSX.

4.7 Hapsgy € 0eTepMUHUCTMYECKMMM MeTodaMu pacyeta MPOYHOCTU OCHOBAHWA U YCTOMYMBOCTU
rMOPOTEXHUYECKUX COOPYXEHUIN PEKOMEHLYETCS MCMONb30BaTb BEPOSATHOCTHbIE METObl OLEHKW UX HaOEXHOCTU n
oTkasos B cooteetcTBuK ¢ Gl 58.13330.

4.8 B npoekTe OCHOBaHW COOPYXeHWA ponxHa ObiTb MPedycMOTPEHa nporpamma Mo reoTeEXHUYECKOMY
KOHTPONIO NOArOTOBKM OCHOBAHWIA 1 COOTBETCTBUS ero TpeboBaHMSIM NPOeKTa U HOPMaTUBHBIX AOKyMeHTOB (H ).

e0TEXHUYECKNIA KOHTPONb MPOU3BOLAMTCS CNYyXO60/ reoTEXHUMYECKOr0 KOHTPONS, KOTOpas oOpraHu3yetcs
CTPOVTENbHON oOpraHms3aumern K Hadany 3emisiHblx paboT W AeiicTByeT Ha MpPOTSXKEHWM BCEro nepvona
CTPOWTENbCTBA LO MOMHOrO OKOHYaHUs paborT.

KOHTpOnb KayecTBa OCHOBaHUA AONXEH NPOBOANTLCS ANS:

- NpoBepkyn obecneyeHns 3HaYEHN PU3NKO-MEXAHNYECKUX XapaKTEPUCTUK TPYHTOB, MPUHATBLIX B pacyeTax npu
NPOEKTUPOBAHNM COOPYXEHWI C YH4ETOM KOHCTPYKLNIA U TEXHONOrMN NX BO3BELAEHUS;

- HakonneHus u aHanusa AaHHbIX O (PU3UKO-MeXaHWYEeCKUX XapakTepucTuKax rPyHTOB C Lefblo BbISBNEHUS
3aKOHOMEPHOCTEW X M3MEHEHWIA, BO3HMKAIOWMX B NMPOLIECCE CTPOUTENBbCTBA, U, B CllyYae HeobXoOMMOCTW, BHECEHNS
KoppekTuposku B HI Ha BO3BeAeHME 3eMSISIHBIX COOPYXEHMWIA N OCHOBAHWIA.

4.9 [Ne0TEXHNYECKUNIA KOHTPO/b KayecTBa rpyHTa B OCHOBAHUWN M TPYHTA, YNIOXEHHOr0 B 3EMJISIHOE COOPYXEHue,
OCYLECTBNSETCS NyTEM BU3yasbHbIX HabnaeHW, 0T6opa Npod rpyHTa U3 OCHOBAHUS U UCCNELOBAHUS (OU3NYECKMX,
MEXaHUYECKNX U XUMUYECKMX XapaKTEPUCTUK 3TOrO rpyHTa M rPyHTOBOW BOAblI B COOTBETCTBMMU C AencTeyowmmmn HI
no onpeaeneHnIo CBONCTB N XapakTEePUCTUK FTPYHTOB.

ObecneyeHre B MpOLIECCE CTPOUTENbCTBA COOPYXEHUA MPOEKTHbIX (OU3NKO-MEeXaHUYECKNX XapakTepucTuk
rPYHTOB OCHOBAHWUIA onpenensieT HAAEXHOCTb U NONrOBEYHOCTb PaboThbl COOPYXKEHUIA.

JocToBepHas oLueHKka HaLeXHOCTM 1 LONTOBEYHOCTU PaboThbl OCHOBAHWUIA 1 TPYHTOBBIX COOPYXEHWIA MOXET 6bITb
npoussefieHa nNpu NpaBuibHOM Bbibope:

- (PUN3NKO-MEXaHNYECKNX XapakTepUCTUK rpyHTa, nognexalmx n3y4yeHnio B npoLecce BO3BeAEHNS COOPYXEHNs
N ero 0OCHOBaHWs;

- yucno npob rpyHTa (TOYEK KOHTPONS);

- MecTa oTbopa npob rpyHTa (KOHTaKT Matepuana siapa co ckanol v ap.);

- 06bema npobbl rpyHTa, KOTOPLIA YyCTaHABNMBAETCS B COOTBETCTBUN C pasMepamu ero 4acTuL;

- METOLOB KOHTPONs, Kotopble Bblbupatotcs n3 HIO unu paspabatbiBatoTcs B 3aBUCMMOCTU OT TEXHOMOMMU
BO3BEAEHNS COOPYXEHMS.

OCHOBHbIE MONOXEHUS KOHTPONA KayecTBa MOATOTOBKW OCHOBAHWIA, CMOXEHHbIX HECKaNbHbIMA U CKaNbHbIMU
rpyHTamm, CTPOUTENbHOr0 BOLOMOHNXEHUS 1 paboT MO YKPENNeHU0 OCHOBaHWIA NpBeaeHbI B pasaene 12.

4.10 B npoekTax OCHOBaHWA COOPYXEHWA [OMXHa OblTb NMpPesycMOTPeHa MporpamMa MOHWTOPWHIA, FhaBHas
3apava kotoporo - obecrneyeHvne 6€30nacHOCTV CTPOMTENLCTBA W 3KCMayaTaumnm COOPYXEHNN, BbISBNEHNE OMaCHbIX
NMpoLeccoB Ans pas3paboTku npenynpexnamowmnx 1 3almTHbIX MEPONpusaThiA. B nporpaMme MOHUTOPUHra AOMXHO
6bITb yEeNEeHO MOBbIWEHHOE BHUMaHWE aTanaM CTPOMTENbCTBA, BBOLY B SKCMNiyaTauuio 1 nepruogdy aKcnayatauum oo
ctagun ctabunmsaumm npoueccos B3aumogmeiicteus 'MC ¢ npupoaHoi cpenoii. Mpu HeobxoaMMocTU Mporpamma
JONXHA YTOYHATLCS Ha KaXA0M 3Tarne C y4eTOM U3MEHEHNs peasibHblX YCNOBUIN.

4.11 CocTaB 1 06beM HaTypHbIX HABNOAEHNA [ONKHbI HA3HAYATbCS B 3aBUCMMOCTM OT KNacca COopYyXeHWi, nx
KOHCTPYKTUBHbIX OCOOEHHOCTEA W HOBW3HbI MNPOEKTHbIX PEWEHUA, FEONOrMYECKUX, TUOPOreonornyeckmx,
reokpmrosiormyeckmx, CemcMmyeckmx ycnosuii, crocoba BosseneHust u tpeboBaHuii akcniyataumn. HabniogeHnsamm
cnenyert onpenenstb:

- 0CaJKu, KPEHbI Y TOPU30OHTa/IbHbIE CMELLEHNS COOPYXEHMS N €r0 OCHOBaHUS;

- TemMneparypy rpyHta B OCHOBaHUWN N rPYHTOBOM COOPYXeEHUU (MPW CTPOUTENBCTBE B CYPOBbIX KMMATUYECKMX
YyCNoBUSX, NPU CPeaHEronoBon TemMnepartype so3ayxa Huxe 1°C);

- Mbe30oMeTpuyeckne Hanopbl BOAbI B OCHOBaHWW W TPYHTOBOM COOPYXeEHUU (MOI0XEHME MOBEPXHOCTU
aenpeccum);

- pacxong BoAbl, PUbTPYIOLENCA Yepe3 OCHOBaHNE COOPYXeHuns;

- XMMWYECKUI cocTaBs, TemnepaTtypy W MyTHOCTb MpochunbTpOBaBWENCS BOAbI B ApeHaxax, a TakXe B
KonnekTopax;

- 30 PEeKTUBHOCTb PaboThl APEHaXHbIX U MPOTUBOGMNIbTPALMOHHBIX YCTPOWCTB;

- HanNpsiXxXeHns n gedopmMaunm B OCHOBaHUN COOPYXEHUS;

- NOPOBOE AaB/iEHNEe B OCHOBAHUMN COOPYXEHNS;

- celicMuyeckme BO34eNCTBMSA HA OCHOBaHME.

BblweykasaHHble nokasaTtenu onpenensatTcs C UCMOMb30BaHUEM PE3ybTAaTOB MHCTPYMEHTANbHbIX N3MEPEHNIA.
B pononHeHue K HWM cnefyeT npegycMaTtpvBaTte M BU3yanbHble HabNioAeHUs ANs ONepaTUBHOIO BbISIBAEHUS
BHELWHWX NPOSIBNEHNIA pa3BUTNS HebnaronpuaTHbIX NPOLLECCOB B OCHOBaHWMW 1 TPYHTOBLIX COOPY XEHUSIX.

CocTtaB 1 06bEM HATypHbIX HAGNOOEHWA B CUCTEME MOHUTOPUHra LOMXHbI HA3HAYaTbCs B COOTBETCTBUM C
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paspaboTaHHbIMKA CLEHapUsAMU PasBUTUS MOTEHUMANbHBLIX aBapwiA, WHUMAEHTOB W WX MNOCNEACTBUMA C LENbio
npenoTBpaleHNs YpesBblyaiHbIX CUTYaLUNiA.

4.12 Tpn NpoeKkTUpPOBaHMU OCHOBAHWIA coopyxeHuin |-l knaccoB HeobxoOMMo npenycMaTpuvBaTth YCTAHOBKY
KOHTPONbHO-n3MeputenbHoin annapatypbl (KWA) ons npoBedeHuMs HaTypHbiXx HabniogeHwid 3a COCTOSIHMEM
COOPYXEHWA U MX OCHOBaHWA B npouecce CTPOUTENbCTBA M B nepuoLn akcnnayartauum (cornacHo 4.11) kak aons
OonepaTvBHOW OLEHKMN HaAEeXHOCTW OTHOESNbHbIX 9/IEMEHTOB, TaKk WU CUCTEMbI "COOPYXEHWe - OCHOBaHWE" B LENOM,
CBOEBPEMEHHOrO BbISIBNIEHNS 0eEeKTOB 1 MOBPEXAEHUA B CUCTEME, NPeoTBPalleHNs aBapuii, ynydlweHns ycnosumn
aKcnayataumm, a Takxe AN8 OUEHKW MPaBUMIbHOCTW MPUHATbIX METOOO0B pacuyeTa, MX COBeplleHCTBOBaHUSA. [lns
coopy>xeHuit IV knacca 1 nx OCHOBaHWi cnegyeT npeaycMaTpuBaTtbh reofe3nyeckme n Bu3yanbHbole HabnioaeHus.

CocTaB 1 06bem yctaHoBku KA B coopyXeHue u ero 0CHOBaHUE A0NXKHbl ONPeAensiTbCs NPOEKTOM HATYPHbIX
HabnioaoeHuin U MCCNefoBaHWA, KOTOPbIA COCTaBNseTCs OAS BCEX CTaauii MPOEKTMPOBAHWS, CTPOWUTENbCTBA U
aKcnayataumm 1 SIBNSETCH HEOTbEMIEMOI YacTbIo NPOEKTa COOPYXEHUS.

MpuMmeyaHus

1 KWA yctaHaBnuBaeTcsi Ha coopyxeHusx IV knacca u B X OCHOBaHMAX NPy 0BOCHOBaHWM LS CNOXHbIX
WH>XXEHEPHO-reonorn4eckmx yCnoBuim 1 Npu MCnosib30BaHUN HOBbIX KOHCTPYKLNA COOPYXEHUIA.

2 Ha coopyxeHnusix IV knacca npoBoasitTcss HabniogeHust 3a unbTpaunein B OCHOBaHUW, ocagkamy WU
CMELLEHNSMU COOPYXEHNS U ero OCHOBAHMS.

4.13 Tlpu NpPOEKTUPOBAHUM OCHOBaHWA TMOPOTEXHUYECKUX COOPYXEHWA [ONXHbl OblTb NpPenyCMOTPEHbI
WHXXEHEepHble MeponpuaTUS No OXpaHe OKpyXatowen cpedbl, B TOM YMuCne Mo 3awmTe npuaeramwmx Tepputopun ot
3atonieHns n MNOATOMNEHUS, OT 3arpsA3HeHWs MOA3EMHbIX BOA MPOMbIWAEHHLIMU CTOKaMK, a TakXxe no
npeaoTBpaLEeHNO ONoN3Hel BeperoBbix CKMIOHOB U APYrMX MPOLECCOB, CMOCOOHbIX Bbl3BaTh HEraTUBHbIE SBNEHUS B
6eperoBbix NpuMblikaHusx TTC 1 B BOAOXpaHWAuLWe [HEMPOEKTHYIO BONHY, NEePenoNiHeHVE Bbile HOPCUPOBAHHOIO
nognopHoro yposHs (PITY) n 1.n.], a TakXe nosBpeXaeHne OCHOBHbIX COOPY>XEHMWIA HAMOPHOro HPOHTA.

4.14 Skonormyeckoe 060CHOBaHVE NpoekTa 0byCTPONCTBa OCHOBAHNS TMAPOTEXHUYECKMX COOPYXEHWA AONXKHO
BKNtOYaTb paspaboTky KOMMnekca MPUPOLOOXPAHHBIX MEPOMNPUATMIA NpY CTPOMTENbCTBE W SKChayaTaumu
COOPYXeHWi, npenycMaTpuBaloWnX HernpesblWeHne [OONyCTMMOro YPOBHS aHTPOMOreHHOro BMelwartesbcTBa B
NPUPOOHYI0 Cpedy W rapaHTMpYoWNX COXPaHHOCTb MPUPOOHOW cpedbl M NpenoTBpaweHne B Hell HeraTuBHbIX
[ecTpykTMBHbIX npoueccos. CnegyeT Takxe paccmatpmsaTb MEpPONPUATUS, BeLylME K YNYYLWEHNO SKONOrM4ecKom
06CTaHOBKM MO CPABHEHWIO C CYLWECTBYIOLEN (CO3AaHNe 30H pekpeaLnm, PekynbTMBaLMN 3EMENb U BOBNEYEHNE UX B
XO3AWCTBEHHYI0O OesATeNbHOCTb 4enoseka W T.4.). [pu aTOM [OONXHbI paccMartpuBaTbCsd He TOMbKO paioH
PacnooXeHUs OCHOBHbBIX COOPYXEHWA, HO M 06nacTb BAUSHUA BOAOXpaHMAMWA U HuxHero Bbedpa MTC kak B
CTPOWTENbHbIA, TaK U B 3KCMNyaTauuoHHbIi neprogpl. Ocoboe BHMMAHME 3TMM BOMPOCaM AOMXHO BbiTb yaeneHo npu
BO3BELEHNM COOPYXEHWUIA, 06pas3oBaHMN BOOOXPAHWUANLL, MU T.N. B YCNOBUSX KaPCTYHOWMXCA U MHOrONeTHEMEP3/blX
rPYHTOB.

Mpn npoekTupoBaHun ocHoBaHun [TC cnemyeT pykOBOACTBOBATbCHA 3aKOHOLATE/bHbIMU akTamm WU
HOPMAaTMBHBIMU [OKYMEHTaMW, yCTaHaBNMBaWMMKM TPebOBaHMS K OXpaHe NPUPOLHOW cpedbl MPU UHXEHEPHON
[eaTenbHOCTN.

4.15 CaHuTapHyl0 U 39KOMOrMYeckytd 3KCMepTM3y OOMXKHbl NPOXOAMTb Kak maTtepuanbl, WUCMONb3yembie npwu
CTpPOUTENbCTBE (MPUBO3HLIE NN MECTHBIE), XMMUYecKe [06aBKN 1 peareHThl, Tak 1 pe3ynbTaTtbl MX BO3LENCTBUS HA
Yyenoseka u NpupoaHyIo cpeay.

5 Knaccuqom(au,uﬂ FPYHTOB N UX cpuawxo-mexauuqecme XapakKTepucTtuku

O6Lwwue NonoxeHus

5.1 ®DuU3nKo-MexaHUyeckne xapakTepucTUKW TPYHTOB HeobXxoAMMO OnpedensTb [ONsS WCNONb30BaHUS  UX
3Ha4YeHunin npu:

- KnaccudomkaLlmm rpyHToB OCHOBaHUSA U BblAENEHUN NHXEHEPHO-re00rM4ecknx af1eMeHTOB;

- OonpedenieHnnM OOHWX nokasartenen 4yepe3 JOpyrne C MNOMOLWbI0 PYHKUMOHANBbHBIX WU KOPPENALMOHHbIX
3aBUCKMOCTEN;

- peleHnn 3agay npoeKTUPOBaHNS, YCTAHOBNIEHHbIX 4.2.

5.2 Knaccutukaumio rpyHTOB OCHOBaHWUIA rMAPOTEXHNYECKMX COOPYXEHWUI cnelyeT BbiNoNHATb cornacHo TOCT
25100, Tabnuue 1 u npunoxeHuwio A, paccMaTpvBasi MNPUBELEHHbIE B HUX XAPaKTEPUCTUKM FPYHTOB Kak
KnaccuunkauoHHbIe.

5.3 Ina knaccudomkaumm rpyHTOB 1 NPOEKTUPOBAHNS OCHOBAaHWIA FMMAPOTEXHUYECKUX COOPYXEHMA HEODXO0AMMO
onpenensTb 3KCMEPUMEHTANbHO W BLIYUCNATb Ccnedylowme KnaccugoukaumoHHole (cornacHo [OCT 25100)
XapakTepuUCTUKN FPYHTOB:

- rpaHynoMeTpuYecKunin cocTas;

- NNIOTHOCTb P;

- MNIOTHOCTb YacTuy, py;
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- NNOTHOCTb cKeneta p,;

NPVPOOHYI0 BNAXHOCTb W,

KO3(pPULMEHT NOPUCTOCTN €;

BIAXHOCTb Ha rpaHvuax packatblBaHust w, U TEKYYECTU w, ;

4YMCcno NNnacTn4yHOCTU Ip ;

rnokasartenb TeKy4ecTun I, ;

KO3 PULIMEHT BOLOHACILEHNS S, ;

MaKCUManbHYIO pp.. ¥ MUHUMANbHYIO p . MIOTHOCTb NMECKOB;
- CTeneHb NNOTHOCTV NECKOB [ ;

- CTeneHb HEOOHOPOLHOCTY rPaHynoMeTpryeckoro coctasa C,;
- OTHOCUTE/IbHOE COAEPXaHNe OpraHnMy4eckoro sBeuwecTsa J,;

- OTHOCUTENbHYO aedpopmaumio HabyxaHus 6e3 Harpysku ¢
- OTHOCUTEJIbHYI0 fedhopMaLmio MPOCAA0YHOCTY & ;

- CTeneHb 3aCONEHHOCTU Dy, ;
- CTeneHb PacTBOPUMOCTY COMEN FPYHTOB B BOAE ¢, ;
npenen NPoYHOCTM HAa OAHOOCHOE cXaTtue R, ;

KO3 (PULIMEHT pa3MAryaeMocTu B BoAE K, ;

sw

K030 oULMEHT BbIBETPENOCTN K, ;
KOS PULIMEHT UCTUPAEMOCTYN KPYNHOOBIOMOYHBIX FPYHTOB K 4 ;

TemnepaTypy Hayana samepsaHus (0TTamBaHus) T, ;
- KO3 PULMEHT CXMMAEMOCTN MEP3NIOrO rPyHTa &
- CTeneHb MOPO3HOW My4YNHUCTOCTU &g, ;

- Temneparypy rpyHrta T;
- CTeneHb 3anonHeHns o6 bema nop Mep3noro rpyHTa nbAOM 1 He3amep3luel BOJON S, ;

- CyMMapHyto nbANCTOCTb MEP3JIOro rpyHta (O6'beMHYIO J'Ib,D,I/ICTOCTb) bt 3
- O6'b€MHytO NbANCTOCTb F'PYHTa 3a C4eT BUOUMbIX NegsHbIX BK/IIOYEHWNIA i;.

Tabnuua 1
[PyHTbI D UN3NKo-MexaHNyeckne xapakTepucTUKmn rpyHToB
[MnoTHOCTB ConpoTtueneHune ConpoTtueneHve Mognynb
CYXOro rpyHta | OOHOOCHOMY CXaTuio OLHOOCHOMY nedopmauun
(B maccuBe) p,; | noponHbix 6110K0B B pacTsaXeHuio rpyHta (B
,T/M3 BO/LOHACHILEHHOM nopoAHbIX 6510KOB B maccuse) E,
cocTtosHun R,, Mla BOJOHAaCHILWEHHOM MMa
COCTOSIHWAM R, ,,, Ma
A CkanbHble
MarmaTtunyeckune (rpaHuThl,
OnMopuTbl, NOPPUPUTS 1 ap.)
MeTtamopduyeckune (rHewcsl,
KBapumMTbl, KpUCTannmyeckune
CnaHupbl, Mpamopsbl 1 ap.)
OcapoyHble (M3BECTHSKN, 2,5-3,0 >5 >1,0 >2000
JONIOMUTbI, MeCYaHUKM 1 ap.)
lMonyckanbHble
OcapoyHble (FMMHNCTLIE CnaHubl, 2,2-2,65 <5 <1,0 200-2000
aprunnnTbl, anesponThI,
necyYaHuKM, KOHr 1oMeparhbl, Menbl,
mMeprenu, Tybl, FUncol 1 ap.)
B HeckanbHble
KpynHoo610MOuHbIE (BanyHHbIE, 1,4-2,1 <2 - 20-200
raneyHuKoBble, rpaBuiiHbIE),
necyaHbole
["MUHUCTBIE (Cynecu, CYrnnHKN 1,1-2,1 - 4-10
I IVHbI)
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MpuvmeyaHve - B npunoxeHun A npuBedeHa knaccuukaumsi MacCvBOB CKalbHbIX FPYHTOB: MO CTEMEHM
TPELMHOBATOCTM, BOAONPOHNLAEMOCTU, AECOPMUPYEMOCTH, BEIBETPENOCTH, MO HAPYLIEHWIO CMIOWHOCTY (Pa3noMbl
N TPELMWHbI), N0 CTENEHN OLHOPOAHOCTM, @ TaKXe MO NbAUCTOCTN CKabHbIX U HECKANbHbIX FPYHTOB U MO CTEMEHU
LeMeHTauun nx nb oM.

5.4 1ns npoekTMpOBaHNSA OCHOBAHMWIA rMAPOTEXHNYECKMX COOPYXEHUA HEOOXOAUMO TaKXe ONpenensTb:

- faBfieHne npenynnoTHeHs p.;

- Yron BHYTPEHHEero TpeHWs W ypenbHoe cuenneHne B 3PMEKTUBHbIX HanpsAXeHuax ¢, ¢ WU B MOMHbIX
HanpsXeHusx ¢, c;

- COMPOTUBNEHNE HeJPEeHNPOBaAHHOMY CABUTY ¢, ;

- nokasaTenb YyBCTBUTENbHOCTU S, ;

- Mogynb gedpopmaumm E;

- KOO (PULIMEHT YMNOTHEHMS (CXUMAEMOCTN) a ;

- KO3pPULUMEHT nonepeyHon gedopmaunn v,

- KO3(hPULMEHT punbTpaumm K;

- KO3 PULMEHT KoHcoNnaaumn c,,;

- NapameTpbl MON3yYecTn 3., 1 d ., (no Teopnn HacNeaCTBEHHOW MON3YYeCcTn);

- nokasarenu oubTPaUNOHHON NPOYHOCTU FPYHTOB (MECTHBIA 1 OCPEOHEHHbIA KPUTUYECKUE rPafMeHThl Hanopa
I, 1oy, VI KDUTUYECKME CKOPOCTM CPUNIbTPALNN v, );

cr? Ci

- CKOPOCTU pacnpoCTpaHeHNs MPOLObHBIX L, W MOMNEPEYHbIX L, BOSH B MACCUBE;

p
- ANHAMMYeCKoe COMPOTUBEHNE HePpeHMPOBaHHOMY CABUTY (¢ ;

- AMHaMnyeckunin Modynb casura G9;

- IMHaMn4eckuii Moaynb 06 EMHOro CXaTus gd;

- ANHAMNYECKNIA KOIPPULINEHT 3aTyxaHns (AeMNUPOBaHNS) pd ;
- NOTeHUMan pa3XuxXeHns npu cecMnYecknx Bo3nencTenax F ;

- BbICOTY KanunisgpHOro NogHATUS 4, ;

- yaoenbHoe BOAOMNOoroleHve g,

- napameTpbl TpewnH (Moaynb TpewmHoBaTocTn M, yron nageHust B, 4nUHY |, WAPUHY packpbiTus b);
- napameTpbl 3anoNHUTENS TPELWWH (CTENEHb 3anoIHEHUS, COCTaB, XapakTePUCTUKN);

- KOO PULIMEHT MOPO3HOro NyYeHnsa K ;

- yAeNnbHY0 HOPManbHYIO 1 KacaTeNbHYH CUMbl NyYEHUS ), U 1,;

- Npenen NPOYHOCTM 3IEMEHTAPHOr0 NOPOAHOro 6noka ckanbHOro rpyHTa Ha 0HOOCHOEe CXaTtue R, ;
- NpeLen NPOYHOCTU OTAENbHOCTU CKalbHOTO FPYHTa HA OJHOOCHOE PacTsiXeHne R,;

- Npeaen NPoYHOCTY MaccyBa CKanbHOro rpyHTa Ha pacTsiXeHue R,, v cxartne R.,,;

- Npefen NPOYHOCTU MaccmBa Ha COBUT R, ;

- TeNNONPOBOAHOCTb Taoro rpyHTa Ay, ;

- TennonpoBOAHOCTb MEP3/I0ro rpyHTa A ;

- 06 bEMHYIO0 TEMNOEMKOCTb TANOro rpyHTa ¢y, ;

- 06'bEMHYI0 Ternno0emMKoCTb Mep3/Ioro rpyHTa c;;

- KOO PULMEHT TPEHUS HA KOHTAKTE COOPYXEHUS C TPYHTOM tgo, .

Mpw HeobxoouMoCTK cnenyeT onNpenensiTb U Opyrue XapakTEPUCTUKN TPYHTOB.

5.5 CocTaB HeOOXOAUMBIX XapakTepuCTMK U3 Yucna nepedncneHHolx B 5.3 n 5.4 onpepensieTcs B TEXHUYECKOM
3a4aHuy Ha MPOBELEHME WHXEHEPHO-FE0NOMMYECKUX W3bICKAHUA B 3aBMCUMOCTM OT OCOBEHHOCTEN WHXEHEPHO-
reofIormyeckux YCnoBuU y4yacTka, HasHayeHusl, Knacca W TeXHUYEeCKUX XapakTepucTUK MNpoeKTUpyemMoro
COOpPYXEeHus, xapakTepa M 3Ha4YeHUa OXuOaembix Harpys3ok W BO3OENCTBUI, cocTasa W METOOOB pacyeToB M T.MM.
CocTaB HEOOX0AMMbIX XapakTEPUCTMK cneyeT HadHavyaTb C y4eTOM 0COBeHHOCTEl npoLecca BO3BEAEHNS U YCNOBWIA
aKcnayartaumm COopy>XeHWn, KOTopble MOryT MOBAMATb HA U3MEHeHWe OU3NKO-MEeXaHU4Yecknx CBOWCTB rpyHTOB. B
cocTaBe TEXHUMYECKOro 3aAaHunsl U NporpamMMel Ha NPOBELEHNE UHXEHEPHO-TE0NOMMYECKNX N3bICKaHUA BONXHa ObITb
paspaboTaHa nporpamMMa crnewumanbHblX MONEBbIX WM NabopaToOpHbIX WCCNenoBaHUiA U ONpPeneneHnn uanKo-
MeXaHN4YeCKnx CBOMCTB rPYHTOB.

5.6 MMporpammbl crneuunancHblXx MONEBbIX M nabopaTopHbIX WCCNELOBAHWA [ONXKHbI COoAepXaTb METOAUKM
UCMbITAHUA FPYHTOB U WUHTEpBasbl HarpysoK, B npenenax KoTopbix cnegyeTt onpefenstb 3HaYeHUS MexaHW4eckux
napameTpoB, Ha3HayeHHble C Yy4YeTOM COoCTaBa, NPUPOLOHOro COCTOSIHUS TFPYHTOB W npeanonaraemblX YC/OBUiA
B3aVMOJEVCTBNS COOPYXEHNS C TPYHTOBBIM OCHOBaHMeM, TpeboBaHus K UcnbiTateibHOMy 060pyAOBaHMIO U T.4.
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5.7 'HXeHepHO-reonormyeckme ycnoeus CTpouTenbCcTea cnegyer KOHKpeTU3mposaTb 1 AeTannanposatb nyTem
0606LeHNs 1 aHanm3a pesynbTaTtoB MONeBbIX U N1abopaTopPHbIX UCCed0BaHW FTPYHTOB U MOCTPOEHUS UHXEHEPHO-
reonormyeckmnx N pacHeTHbIX (YUCNEHHbIX NN OU3NYECKIMX) MOAENEN (CXEM) OCHOBaHMSA C y4eToM pasgena 6. OueHka
HEO4HOPOLHOCTU FPYHTOB OCHOBaHMs, Bbliaenenne VM3 n PO 1 BblunCneHne HOPMATUBHBLIX N PACHETHbIX 3HAYEHWIA
XapaKTepUCTMK BbINMOJNHSOTCA MyTEM CTATUCTUYECKO 06paboTkM pe3ynbTaTtoB UChbITaHuii B cooTBeTcTBumn ¢ FTOCT
20522 vn pasgenom 6.

5.8 HopmaTuBHble 3HA4YeHWs XapakTepuUCTUK TFPYHTOB X, [OONXHbl YCTaHaBNMBATbCSH HA OCHOBE YaCTHbIX

pe3ynbTaTtoB NONEBbIX U na6opaTopr|x nccnenoBaHum, npoBOoOUMbIX B YyCNOBUAX, MakCUMalbHO I'Ipl/l6l'||/|)KeHHbIX K
yCnoBusam pa6OTbI rPyHTa B paCCManMBaeMOVI cuncteme "coopyerme - OCHOBaHue". 3a HOpMaTuMBHbIEe 3HAYeHunsa X,

BCEX XapakKTepuUCTuk cnenyet npuHMMaTb X cpegHne CtatucTndeckne aHa4eHus.
PacyeTHble 3Ha4YeHWS XapakTepucTuk rpyHToB X BONXHbI onpenenatbca no goopmyne

X:X%g, )

rae v, - KoaghULMEHT HALEXHOCTU MO rPYHTY, onpenensiembiii B cootseTcTaum ¢ FOCT 20522.

Jns knaccndukauum rpyHTOB MPUMEHSIOTCS HOPMATUBHbIE 3HAYEHUS XapakTepucTuk, Npu peleHuy 3ajad
NPOEKTUPOBAHNS - Kak HOPMAaTMBHbIE, TakK 1 pacyeTHbIE 3HAYEHUS.

[Mpy NpoekTMpOBaHMM OCHOBAHUIN MOPCKUX CTaUMOHAPHbLIX COOPYXEHWA Ha Wenbge pacyeTHble nokasaTenu
necyaHblX FPYHTOB (7, E, ) 1 FMUHUCTbIX FPYHTOB Tekyden koHcucTeHummn ( OCR, E, c,) cnelyeTt HasHauyatb C

YYETOM KX 3HAYEHWI, NONyYeHHbIX MO pe3ynbTaTtaM CTaTMYeCcKOro 30HAMPOBaHWMs. MeToaukyn WHTepnpeTaumm
pe3ynbTaToB CTATUYECKOrO 30HANPOBAHUS MOPCKMX FPYHTOB NPUBEAEHbI B MPUIOXeHUn B.
5.9 PacueTHble 3HaYEHMS XapakTepPUCTUK FPYHTOB tge, C, c,, P U R. LN pacYeToB MO NPeLeNbHbIM COCTOSHUSAM

nepBow rpynnbl 0603HAYAIOTCA tgp;, ¢;, Cu»> p; W Ry, BTOPOW FPynMbl - tgoy, c;s Curs Py W Rep- [PV BblYMCNEHNN
PacYeTHbIX 3HAYEHW tgo;, ¢, ¢4, p; U Rg KOSIMMUUMEHT HAOEXHOCTU MO FPYHTY y, OMNpeaensietcs npu

OLHOCTOPOHHEN [0BEPUTENbHON BEpPoSATHOCTU a=0,95. PacyeTHble 3HAYEHWs XapakTepuUCTWUK AAs pacyeToB Mo
npeAenbHbIM COCTOSIHWSIM BTOPOWA rpynnbl cneayeT NpvHMMaTb paBHbIMWA HOPMATUBHBIM, T.€. NMPY 3HAYeHUn y,=1.

Ina ocHoeaHuin coopyxenuin llI-IV knaccos, a Takxe Ons OCHOBaHWIA coopyXeHwui |-l knaccos Ha cTagmu
060CHOBaHWS CTPOUTENBbCTBA PACYETHbIE 3HAYEHUS PU3NKO-MEXAHUYECKMX XapPakTEPUCTUK FPYHTOB LOMyCKaeTCs
NPUHUMaTb C NCNONb30BAHWEM aHanoros, KOPPENAUNOHHbIX CBA3ER 1 T.4.

B cnyyaax, korga OOHOWMEHHble XapakKTEepUCTUKM T[PYHTOB OMNpPenensnncb pPasnuyHbIMA MONEBbIMA U
nabopatopHbiMM MeTogamu, OOOCHOBaHME pAaCYETHbIX 3HAYEHWA AN NPOEKTUPOBAHMS CRefyeT BbIMONHATb
06006LLeHNEM 1N re0TEXHUYECKUM aHaNM30M BCeX NofydYeHHbIx cornacHo TOCT 20522 pesynbTaToB, C yYETOM AaHHbIX
CTATNYECKOro 30HOUPOBAHMS, TEXHWYECKUX MNapaMeTpoB COOPYXEHMS M OCOBEHHOCTEN ero B3aMMOLENCTBMS C
FTPYHTOBbIM OCHOBaHUEM.

5.10 B obnactv MHOroneTHei Mep3noTbl PU3NYECcKMe, MexaHMyeckme U OUNbTPALNOHHLIE XapakTepUCTUKU
OCHOBaHWS 3aBUCAT OT NbAUCTOCTU (BNAXHOCTW) U Temnepatypbl nopod. IedopMaunOHHble, MPOYHOCTHbIE ©
ounbTpaUNOHHbIE XapakTepuUCTUKN Maccusa B KPUOSIUTO30HE cnedyeTt ornpenensdtb NpenMyLlecTBEHHO MOJSEBbIMU
MeTo4amy (WTaMnoBble OMbiThbl, OTKAYKM M HarHeTaHus BOObl, reon3nyeckme Metoabl). XapakTepucTukm AONXHbI
6bITb ONpeneneHbl AN eCTECTBEHHOrO U NPOrHO3HOro (NOCNe OTTauBaHUS) COCTOSIHMIA MaccuBa.

5.11 lMpn NpoekTMpoBaHNN CUCTEMbI "COOPYXEHME - OCHOBaHME" cnemnyet yyYnTbiBaTb BO3MOXHOE W3MEHEHME
PU3NKO-MEXaHNYECKNX XapaKTepUCTUK rPYHTOB B NpoLecce BO3BEASHNSA N SKCnayatauny CoOopyXeHus, CBs3aHHoe C
W3MEHEHNEM  TUOpPOreosiornyeckoro  pexwuma,  HarnpsaXeHHO-OedOPMUPOBAHHOTO  COCTOSIHMS  OCHOBaHuS,
nocnefoBaTebHOCTbIO U YCNOBUAMU BEAEHUS CTPOUTENbHBIX PabOT, UCKYCCTBEHHbIM PErynnpoBaHUMeM (OU3UKO-
MEXaHUYEeCKNX CBONCTB FPYHTOB 1 T.4.

Jns paioHOB pacnpocTpaHeHMsi MHOrONeTHEMEpP3NnblX FPYHTOB crnefdyeT TakXe yyuTbiBaTb W3MEHEeHue
TEMMNepPaTypHOro pexuMa OCHOBaHWS, NPUBOAALEE K U3MEHEHMUIO COCTOSHUS, MEeXaHUYecKMx N Tennoduanyeckmnx
CBOWCTB rPyHTOB.

XapakTep 1 MHTEHCUBHOCTb BO3MOXHbIX N3MEHEHWI CBONCTB FPYHTOB OCHOBaHWIA B NPOLLECCE CTPOMTENbCTBA U
aKcnayaTaumm CoopyXeHuid JONXHbI MPOrHO3MPOBATLCS HA BECh CPOK CNY>XObl COOPYXEHMS HA OCHOBE PE3YNbTaTOB
COOTBETCTBYIOWMX MOAENbHbIX M SKCMEepUMEHTaNbHbIX WCCNeLOBaHWA M WX Mocnenylowern KOPPEKTUPOBKM MO
pesynbTaTaMm HaTypHbIX HABNOAEHWA (MOHUTOPUHTA).

5.12 HopmMaTtuBHblEe 1 pacyeTHbIE 3HAYEHNS XapaKTEePUCTMK FPYHTOB A5 OLUEHKU COCTOSHUS TMAPOTEXHUYECKMX
COOpPYXEeHWn B Mpouecce akcnayatauumM cnegyeTr ycTtaHaBnMBaTb HA OCHOBE pe3yNnbTaTtoB  WHXEHepHO-
reosIorm4yecknux U3bICKaHUM, pesyNbTaToB reoTEXHUYECKOro KOHTPONS MPW BO3BEOEHUN COOPYXEHUA N C Y4EeTOM
LaHHbIX HaTypHbIX HabnogoeHuin. B HeobxoOmMbIX crnyyasx cnefyeT NPOBOAUTb LOMOMHUTENbHbIE WHXEHEPHO-
reosiormyeckme uccnenoBaHus no cneunanbHo paspaboTaHHbIM NporpaMMam.

5.13 HopmaTtuBHble U pacyeTHble 3HAYEHWS XapakKTePUCTUK FPYHTOB NPV LOMOSMHUTENbHbIX W3bICKAHUSAX ANS
PEMOHTA, PEKOHCTPYKUUM WM 3KCnayaTtaumym LOMXKHbI yCTaHaBnMBaTbCsa MO crneunanbHoh nporpamme. [Mporpamma
N3bICKaHMI O0MXHA Yy4uTbliBaTb CNeundouky CyLWEeCTBYIOWNX COOPYXEHUA, a MeTodbl UCMbITaHUA U UCCnenoBaHuni
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cnepyeT HasHa4yaTb C Y4ETOM METOAMK NPeaWwecTBYOWNX NCNbITAaHWUIA 1 NCCNefoBaHUM.
XapaKTeleCTVIKVl HeCKaJ/ibHbIX FPYHTOB

5.14 OnpegeneHve xapakTepUCTMK BAAXHOCTM W, MAOTHOCTM P, MNOTHOCTU YacTuu p,, nokasaTtenen
NNacTUYHOCTN w, U w, HEOBXOAMMO BbINONHATL B cooTBeTCcTBMM ¢ FTOCT 5180. BhluncneHue nnoTHOCTY ckeneta p,,
KoapouumeHTa  MOPUCTOCTU €, Ko3dopuuMeHTa BOAOHACHIWEHNS S,, 4ucna NnacTMYHoCTW [,, nokasaTens
TekydecTn [, cnepyeT npoussoauTb cornacHo MOCT 25100.

MakcmmanbHytl0 NNOTHOCTb Mecka p,,, CNedyeT onpenenstb BuMOpPaLMOHHbIM METOLOM B COOTBETCTBUM C

npunoxexvem B. Mpu Hannuum B necke MbinesaTtbiX U FMHUCTLIX YacTul 6onee 15% B nporpamme nabopaTtopHbIX
nccnenoBaHWiA MOryT ObiTb HasHauyeHbl wucmbiTaHns cornacHo TOCT 22733. MuHumanbHyto MAOTHOCTb p .

BbIYMCNSIOT OENEHMEM MacCCbl FpyHTa Ha 00beM, 3adOMKCUPOBAHHBIA OOHUM U3 METOLOB, MNPWBEAEHHbIX B
npunoxeHum B.

HopMmaTtuBHble 3HAYEHNS OUINYECKMX XaPaKTEPUCTUK BbIYUCNSAIOT MYTEM CTATUCTUYECKOW 06paboTkM YacTHbIX
pe3ynbTatoB B cooteetcTBuM ¢ TOCT 20522. PacyeTHble 3HayeHUs Bcex nokasaTtenen Kpome p W p,; cnegyet

npuHMMaTb paBHbIMU HOPMATUBHbIM. Insa onpeneneHnsa pac4eTHOro 3Ha4YeHns p,; NCNONb3YyKOT pacyeTHOe 3Ha4YeHne

P U HOPMAaTMBHOE 3HAYEHUE W.

5.15 OnpepeneHvne xapakTepUCTUK MPOYHOCTM TPYHTOB B CTAOMIM3MPOBAHHOM COCTOSIHUM (B 30PCPEKTMBHbIX
HaNpsXeHusx) tge' U ¢ cnegyeT BbIMONHATb METOLOM TPEXOCHOrO CXaTus N0 KOHCONMAMPOBAHHO-APEHUPOBAHHOM
cxeme (FOCT 12248). LOna ocHoBaHuit n coopyxenuin |lI-IV knaccoB ponyckaeTcs MCnonb3oBatb MeTon
OLHOMMOCKOCTHOrO Ccpe3a MNo  KOHCONMAMPOBaHHO-ApeHupoBaHHoi cxeme (TOCT  12248) w/wnm no
KOHCONMAMPOBAHHO-HEAPEHUPOBAHHON CXEME C U3MEPEHMEM NOPOBOro AABEHUS.

OnpepneneHne MPOYHOCTW FPYHTOB B HECTabWNM3VPOBAHHOM COCTOSIHAM (COMPOTMBNIEHWE HEAPEeHNPOBAHHOMY
COBWUrY ¢,) cnemyeT BbINOMHATb METOLOM TPEXOCHOr0 C€XaTtus MO HEeKOHCONWAMPOBAHHO-HEAPEHUPOBAHHON (B

0cobbIxX cnyyasix - Mo KOHCONMAOUPOBAHHO-HeAPEHUPOBaHHOM) cxeMe. Lns ocHoBaHuit n coopyxenuii -1V knaccos
LOMyckaeTCs MCMonb30BaTb METOA OAHOMMNOCKOCTHOrO cpe3a Mo HEKOHCONMAMPOBaHHO-HEAPEHUPOBAHHOW CXeme
("6bICTpBIA Ccpe3").

MpuMeyaHus

1 XapakTepucTuK/M MPOYHOCTU tgp U C B HECTabUNN3MPOBAHHOM COCTOSIHM (B MOJMHbIX HaMPSXeHWsX)
onpenensitoTCs B UCKNIIOYUTENBHBIX CyYasix TONbKO A5 0BOCHOBAHHbIX PACHETHBIX CXEM.

2 lMpu onpepeneHun 3Ha4veHWin tge', ¢ W ¢, AN WHXEHEPHO-TeoNOrMYecknX CXEM PEKOMEHIOyeTcs TakXxe

ncnonb3oBaTb MeTodbl CTATUYECKOro 3oHOnpoBaHMAa U Bpalllate/ibHOro cpeaa.
5.16 HOpMaTVIBHbIe N pacyeTHble 3HaYeHUs XapakTepucTuk tge' W ¢ cnepyet onpenensatb NPUMEHUTENbHO K

runotese npoyHoctn KynoHa unm KynoHa-Mopa nyteM ctatmuctmyeckoin ob6paboTkim Bcex nap npenenbHbliX 3Ha4YeHui
MakcuMMasnbHbIX N MUHUMANbHbBIX TNABHbIX HaMNPsSXEHWA, MONyYEHHbIX METOAOM TPEXOCHOro cxartumsa (MM nap
3HaYeHnn HopMasbHbIX U NpedefbHbIX KacaTe bHbIX HANPSXeEHUA, NONyYeHHbIX METOO0M OLHOMNNOCKOCTHOrO cpesa)
B cooTtBeTcTBuM ¢ TOCT 20522.

5.17 PacuyeTHble 3Ha4yeHUsi XapakTepuUCTUK tge, ¢ W ¢, CNemdyeT BblYUCNATb, UCMONb3ys KO3ULNEHT

HaLEeXHOCTU MO0 FPYHTY v, NPU OOHOCTOPOHHEN LOBEPUTENBHON BEPOSTHOCTH 0.=0,93.

Ecnm nonyyeHHoe Takum o6pas3om 3HaveHne y, 6onee 1,25 (ans unos - 1,4) unu mexee 1,05, To ero Heo6xoAMMO
npYHNUMaTb COOTBETCTBEHHO PaBHbIM yg=1 ,25 (ana wnos - 1,4) n yg=1 ,05.

PacuyeTHble 3Ha4yeHUs XapakTepucTuK tgel, cj; W ¢, CnenyeT MNPUHWMATb PaBHbIMU WX HOPMATUBHbLIM

3HaYeHUsIM.

5.18 [Lns rpyHTOB OCHOBaHui coopyxeHuin I-lll knaccoB [OMOAHUTENBHO K WCMALITAHWUAM YKa3aHHbIMU
nabopatopHbIMA MeToLaMu cnegyeT NPOBOAUTb WUCMbITAHMS B MONEBBIX YCNOBUSX MeTOLaMu CTaTtMYeckoro u
OMHaMMYeckoro 30HOVMPOBAHUS, BpalaTeNbHOr0o Cpe3a, a MOis8 OCHOBaHWiM OEeTOHHbIX U Xene306eTOHHbIX
COOPYXEeHWI - MeTOAOM cABura wramnos. McnbiTaHUs ykasaHHbIMM MeTogaMu 1 onpegeneHve no ux pesynbtaram
HOPMaTMBHbIX 3Ha4YeHWA XapakTepucTuk tge,, ¢, W ¢, ChnegyeT NPOBOAUTb ANS YCNOBWA, COOTBETCTBYIOLWMX

n
OCHOBHbIM pacyeTHbIM Cy4YasiM B MepuoLbl CTPOUTENBCTBA W 3KCNyaTaumm COOpYyXEeHUS.

519 Tpu uvCcnbITaHUSX  KPYNHOOONOMOYHbIX ~ FPYHTOB — OOMYCKAeTCsl  MPYMEHeHWe  MOAENMPOBaHMWS
rpaHyfnoMeTpmMyeckmx COCTaBOB W METOLOB, BK/IOYAOWMX MONYYEHNE SKCMEePUMEHTaNbHbIX 3aBUCMMOCTEA
XapaKkTepUCTUK MPOYHOCTHLIX N AEedOPMALMOHHbLIX CBOWCTB MCMbITYEMOrO rpyHTa OT MapamMeTpoB MNOTHOCTU
CNOXEHUS 1 rpaHyoMeTprMYecKoro cocTasa.

Mpr NPOEKTUPOBAHNMN NCKYCCTBEHHbLIX OCHOBaHMWIA N3 KPYMHOO6IOMOYHBIX FPYHTOB (raneyHrnKoB, FOPHOMA Macchl 1
T.M.), KPOME YKa3aHHbIX Bbille XapakTepUCTWK, cnedyeT Mo pesynbTatam nabopaTopHbIX WM MONEBbLIX OMbITHO-
NMPOM3BOACTBEHHbIX UCMbITAHWA ONpeaensTb AONyCTUMble AManas3oHbl U3MEHEHWS TPaHy/IOMETPUYECKOro COCTaBa,
KOHTPONbHbIX 3HAYEHUA MNOTHOCTW CyXOro rpyHTa M BNAXHOCTWM TFPyHTa, yKnanbiBaemoro B OcHoBaHwe. [lpwu
onpeneneHnm AedOPMaLUMOHHBIX XapakTEPUCTVMK W OMana3oHOB W3MEHEeHWS YKa3aHHbIX Bbille MapamMeTpoB
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paspelaeTcs NCnoib30BaHNe 3KCNepUMeHTanbHO 060CHOBAHHbBIX METOOB.
5.20 OnpeneneHue moaynsa gecopmauum
5.20.1 HopmaTuBHble 3Ha4YeHWs CTaTU4eCKOro Moayns gedpopmaumun E, HecKanbHblX FPYHTOB cnegyet

onpenensAtb MO pe3ynbTataM MOMEBbIX WTAMMAOBLIX W NPECCMOMETPUYECKMX OMbITOB, @ TakXe Mo pesynbratam
KOMMPECCUOHHbIX UCMbITAHWUIA U (UNIM) UCMIBITAHWIA METOAOM TPEXOCHOr0 cXaTus cornacHo Tpebosarmsim FOCT 12248.
Lns rpyHTOB OCHOBaHWUiA COOpyXeHuii I-1l knaccoB npoBeAeHNe NCnblTaHUA METOLOM TPEXOCHOIO CXaTus SBNSETCS
obs3atenbHbIM. TpaekTopun HarpyxeHuss obpasuoB n Metoankyn 06paboTky pesynbTaToB UCMbITAHWA OONXKHbI
yuMTbIBATb UCTOPMIO HAarpyXeHWUs rPyHTOBOrO MaccuBa (3HAYeHUE OaBNEHUS NPELBAPUTENbHOrO YNNOTHEHUS p. W

CTeneHb NepeynnoTHEHWS FPyHTa), AManasoHbl U3MEHEHUS HaNpPsXeHuid B PO 1 MeTon pacyeTta unum MogenbHoro
nccnenoBaHns, ANg KOTOpbIX NPeaHasHa4yeHbl pacyeTHbIE XapakTepUCTUKK.
MpumeyaHve - B npunoxenun B npuBeneH MeTon onpeneneHvs 3HaYyeHwuid OaBneHus NpemynnoTHEHUS p. U

KO3 PULMEHTOB MepeynnoTHeHns rpyHTa. Hns rpyHTOB wenbda npu OUEHKE CTEeMneHu ux nepeynnoTHeHUs
onyckaeTcs UCNONb30BaTh Pe3yNbTaThl CTATUYECKOro 30HAMPOBAHMS B COOTBETCTBUM C NpUNoXeHem B.

B cnyyae, ecnn oxupaemoe MakcumanbHOe [daBfieHWEe Ha 3MEeMEHT OCHOBaHWS MpesblllaeT AasfeHune
npenynnoTHeHNs p;, cnepyet onpenensiTb He TONbKO BTOPUYHbBIA E¢, HO U NEPBUYHbIA E), MOLynu Aecbopmaumu.

BTopuuHbii mMomynb E, onpepensietcs No KOMMNPECCWOHHOW KPVBOW B WHTEpBAne HanmpsikeHuid oT ObITOBOro Ha
ndyvaemoir rnybuHe no p.. [MepBuUYHbIA Momyfb E|, onpenensieTcsi nMo KOMMPECCWOHHOW KPUBOW B WHTepBane
Hanps>XeHWn 0T p. [0 MaKkCUManbHOrO 0XWAAEMOro HaNpPsSXeHNs Ha n3yvyaemow rnybuHe.

5.20.2 HopmaTtuBHble 3HadyeHus E),, W E;, MOryT HasHa4aTbCsi Kak MOCTOSIHHbIMWA, TaK W MNepemMeHHbIMU Mo

rnybuHe.

Lnsa ocHoBaHwuin coopyxeHunit IV knacca pacyeTHble 3HaueHWs E ponyckaeTcsl npuvHuMatbe no Tabnuuam Cll
22.13330, ¢ BBeAeHneM KoagppuumneHTa m,;, NPUHUMaEMoro rno npunoxexuio M.

Mopynb LedopMauuy cKanbHbIX U Mep3NbiX FPYHTOB Ha cTagun OBOCHOBAHUS WMHBECTULMA MOXeT 6blTb
onpefneneH ¢ NoMoLb CEACMOaKYCTUYECKNX METOO0B.

PacueTHble 3HaueHns Moaynein aedopmaumn E; n E, cnepyet NpuHAMaTh pasHbIMA HOPMATUBHbIM.

5.20.3 Ins aHM30TPOMHbLIX TFPYHTOB OCHOBaHwui [TC nporpammoli ucnbiTaHWin cnepyeT npegycMatpusBaThb
onpeneneHne nedopMaLMOHHbIX CBONCTB FPYHTOB MO MaBHbIM OCSM aHM30TPOMNUN.

5.21 KoadppuumeHT YyNNoTHEHMS a oOnpenensieTcsas MeToOOM KOMMPECCUMOHHONO WAW TPEXOCHOro CcXartus
cornacHo OCT 12248. HopmaTuBHble 3HaYeHWS a, DONXHbI onpenensatbcs B cootBetcTBuM ¢ TOCT 20522,

pacyeTHble 3HaYeHNs KOaPPMLUMEHTA YNNOTHEHNS CleayeT NPUHUMATDL PaBHbIMY HOPMATUBHbIM.
5.22 HopmaTvBHble 3HAYeHUsi KO3gPULIMEHTA MOMEepPeYHon AecopMaumny v, PEKOMeHAyeTcs onpenensitb no

pesynbtataM WCMblTaHUA METOAOM TPEXOCHOrO CXaTusi M0  KOHCONMAMPOBAHHO-OPEHUPOBAHHONW CXEMe C
HE3aBMCKMbLIM 3MEPEHUEM MPOLOMbHBIX U MOMNEPEYHbIX Aedpopmaunic obpasua rpyHTa. 3HadeHns KoahguumeHTa
rnornepeyHon pedoopmauuu v, cremnyeT OnNpenenstb Kak CpeaHne apudMeTnyeckme 4acTHbIX 3HAYEHWn 3Toi
XapaKTepPUCTMKM, NONYYEHHbIX B OTAEMbHbBIX UCMbITAHMAX, MW KakK 3HAYeHWs, yCTaHaBMBaeMble Mo OCPeAHEHHbIM
3aBMICMMOCTSIM, MO/yYaeMbIM B OTAE/bHbIX UCMbITAHMSX.

PacueTHble 3Ha4eHUs KoadppuLMeHTA NONEPEYHO Aedoopmaunn v cnenyeT NPUHUMATL PaBHbIMU HOPMATUBHbIM.

Mpu OTCYyTCTBUM 3KCMEPUMEHTANbHBIX 3HAYEHUA KOIMUUMEHTA V €ro pacyeTHble 3HaYeHUs LOoMnycKaeTcs
npuHuMaTh no Tabnuue 2.

Tabnnua 2
"PYHTHI KoachpuumeHT nonepeyHon gedopmaumm v
HEMEep3/10€e COCTOSIHNE | TBEpOOMEep3JI0e COCTOSHNE
" nnHbI Npw:
1, <0 0,20-0,30 0,30-0,35
0<7,<0,25 0,30-0,38 0,35-0,39
0,25<y, 0,38-0,45 0,39-0,41
CyrnmHkm 0,35-0,37 0,27-0,33
Meckn n cynecu 0,30-0,35 0,20-0,30
KpynHO0610MOYHbIE TPYHTHbI 0,27 0,20-0,25
MpumeyaHne - MeHblme 3HAYeHWUs v NMPUHUMAIOTCS Npu 6onbleld NAOTHOCTM
rpyHTa.
5.23 [Ina npepBapuTenbHbIX pacyeToB OCHOBaHWA coopyxeHui |-l knaccos n ons oKoHYaTeNbHbIX pacyeToB

OCHOBaHWin coopyxeHun IV knacca gonyckaeTcs onpeaenstb HOPMaTUBHbBIE U PaACYETHbIE 3HAYEHMS MPOYHOCTHbBIX U
LedopMaUmOoHHbIX XapakTepuctuk rpyHToB no Ttabnuuam CIT 22.13330 B 3aBUCMMOCTM OT WX OU3UYECKUX
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XapakTePUCTUK WA NO PErMOHanbHbIM Tabnmuam xapakTepuCTMK FPYHTOB, CNEUMMUYECKUX ONS paccMaTpuBaeMbix
panoHOB, NPUBEAEHHBIM B TEPPUTOPUANbHBIX CTPOUTENbHBIX HOPMaX.

5.24 [Ons obocHoBaHWs 6e3onacHoli © HaOoeXxHoW paboTbl CUCTEMbI "COOPYXEHWE - OCHOBaHWe" npu
LMHaMUYecKnx BO3AENCTBMSIX HEOOXOANMO ONpenensiTb:

- 3HaYEeHVe AMHaMNYECKOro CONMPOTMBIEHNA HEIPEHNPOBAHHOMY CLBUTY ¢ ;

- [OMHaMUKy pocTa W36bITOYHOrO MOPOBOrO OAaBNEHMSI B HECBSI3HbIX W CBSA3HbIX TPYHTax B npouecce
LMHaMMYeckoro BO3LEVCTBUS M 3HAYEeHUE M3ObITOYHOro MOPOBOrO AABMIEHMS MOCNE 3aBEPWEHUS OMHAMMYECKOro
BO34ENCTBUS;

-3 HayeHne MNOCTLMKIMYECKOW MPOYHOCTM FPYHTOB (MPOYHOCTW FPYHTOB MOCME 3aBEPLEHUS OUHAMUYECKOro
BO3OENCTBUS);

- AMHaMnyeckne Moaynn capura g9, 06 beMHOro CXatua gd 1 Ko3hmULMEHT 0eMndmnpoBaHns pd B npouecce

LMHaMNYeCKoro BO3OENCTBUS, KOTOPblE HEODXOAMMBI ONS ONPELENEHNS BO3SHUKAOWMUX B FPYHTE AOMNONHUTENbHbIX
Jedoopmauuii 1 cosurarowwmnx HanpsxXeHun.

Moo AMHaMM4yeckuMn BO3OENCTBUSIMU CrefyeT MOHWMATb HanpsXeHus u gedopmauunun, BO3HMKAwWMe B
rPYHTOBOM OCHOBAHMW MPW COBMECTHOW paboTe CUCTEMbI "COOPYXEHMNE - OCHOBaHWE" Noa OeVCTBUEM CEeCMUYECKUX,
BONHOBbIX MW NefoBbIX Harpy3ok. Kaxpas m3 Harpy3ok xapakTepusyetcsl NpoLo/XUTeNbHOCTbIO T, XapakTepHow
4aCTOTOW f, MUKOBBbIMU 3HAYEHUSIMU KacaTeflbHblX HanpPsaXeHUn t N 1., YKasaHHble XapakTepucTuKu -

pesynbTar NOCTPOEHUS MOLENUN BHELWHEro BO3OENCTBUS, CYLLECTBEHHO YNPOLWAOIWWIA peanbHbliA, HErapMOHUYECKUIA 1
HeperynspHblid XapakTep CUNOBOro B3aMMOAENCTBMS COOPYXEHMUS C FTPYHTOBBIM OCHOBaAHUEM.

5.25 [nHamnyeckue napameTpbl MNPOYHOCTM [PYHTOB - WHTErpanbHble XapakTepuCTUKW, OOHOBPEMEHHO
3aBuCsIWMNE KaK OT (PU3NKO-MEXAHNYECKUX CBOWCTB FPYHTOB, Tak U OT MapamMeTpoB BHEWHUX Bo3aencteuin. Meton
onpeneneHna napameTpoB MPOYHOCTU MPU OUHAMUYECKMX BO3LENCTBMAX - PacCYeTHO-3KCMEepUMEHTanNbHbIA C
MCMONb30BaHNeM nocnenoBartebHbIX NPUbanxeHuid. NMpPoYHOCTb rPYHTOB NPY AUHAMUYECKMX BO3AENCTBUSIX cnenyeT
onpenensaTb Ha OCHOBE ruUnoTesbl 0 BO3MOXHOCTU NIMHEWHOro0 HE3aBMCUMOrO CyMMUPOBAHNS Pe3ybTaTOB BHELWHUX
BO3LENCTBUIA (HakonneHns nospexgaeHunin) ManmrpeHa-MaiHepa. OcHoBa pacyeTHO-3KCNepUMEHTaNbHbIX OLEHOK
OVHaMWYeCcKuxX xapakTepucTuk - pesynbTatbl MNOMEBbIX (CTAaTMyeckoe 30HAMpPOBaHME, YNbTPa3BYKOBOE
30HAMPOBaHVE, CENCMO30HANPOBaHKE) 1 NabopaToPHbIX UCMbITAHUIA FPYHTOB.

5.26 3apaya nabopaTopHblX 3KCMEPUMEHTAsbHbIX WCCNENOBaHUA - OMPEAENeHNEe YPOBHS  LMKJIMYECKUX
Hanps>XXeHWin npu 3afaHHOM YPOBHE CTaTMYECKMX HamnpsXeHWW, BblOepXMBaeMblX FPYHTOM OO paspyweHus (B
ycnosusix 3agaHHoro HIC). MNporpamma ncnbiTaHnii 4ONXHA YYUThIBATh PA3NYHbIE NOTEHUMANBHBLIE DOPMbI NOTEPU
YCTOMYMBOCTU CUCTEMbI "COOPYXEHUE - OCHOBaHME", a Tak>Xe NPOorHo3npyeMblie YPOBHN CTaTUYECKMX N LIUKJTNYECKNX
HanpsiXeHwin B ocHoBaHwW. [lpn doopmMuMpoBaHUM Mporpammbl  nabopaTopHbIX WCMbITAHUIA  paspeaeTcs
paccMaTtpvBaTtb He BCE BWAbl BHEWHWX BO3OENCTBUN, & TONbKO HauXyAllne C TOYKWU 3peHus BO3MOXHOW mnoTepwu
yCTOMYMBOCTU coopyXeHneM. OcobeHHOCTV MporpaMmbl U MEeTOAMKM npoBeaeHus nabopatopHbIX AMHAMUYECKUX
WCNbITAHUA FPYHTOB, METOOVKWN MHTEpNpeTaunn n NpeacTasfieHns pesyibTaToB NpuseLeHbl B NpunoxeHun b.

5.27 OunHamnuyeckme xapakTepucTky NPOYHOCTM Kak CBA3HbIX, TAK M HECBA3HbIX TPYHTOB CneayeT onpeaenstb B
JONSAX CTaTUyeckonm NPOYHOCTWU, MPUYEM OHM [LOJIXHbI YyCTaHasnMBaTbCa [AONA Kaxnoro Buaa BO3OENCTBUNA
UHAOuBMAyanbHo. [lapameTpbl ons cpaBHEHUS: 3 PEKTUBHbBIA Yron BHYTPEHHErO TPEHNSA ¢ A5 HECBA3HbIX FPYHTOB 1
COMPOTUBIEHNE HEOPEHUPOBAHHOMY CHBUTY ¢, [ONS CBA3HbIX FPYHTOB, MOJIyYEHHbIE MO pedyfnbTaraM CTaTUyeckux
ucnbiTaHWii. [na HECBA3HbIX FPYHTOB NPW OFPaHUYEHHON OPEHUpPYIOWER CnocoBHOCTM OCHOBAHMS WM OOHOPOLHOM
HanpsXXeHHO-0edOPMMPOBAHHOM COCTOSHUN NPOYHOCTb OMUCLIBAETCS BBEOEHNEM TaK Ha3blBAEMOro AMHAMMYECKOro
yrna TpeHus, onpenenseMoro no gpopmyne

max

tgo AU
A A =, (3)
tgo Svo
roe AU - HakonneHHoe 3a BpeMs pac4eTHOoro BO3,EI.GI7ICTBI/I$I n36blITOYHOE noposoe naBlieHnE;
6, - 9P PEKTMBHBIE HANPAXEHMS NPY KOHCONMAALMMN.

5.28 HopmaTtuBHble 3HayeHMs napamMeTpoB MNONA3y4yecTn §

- N 8y cp, OMPEAENATCA Kak cpeaHue
apumeTnyeckne 4YacTHbIX 3HAYEHUI BTUX XapakKTepUCTUK, MOMYyYEeHHbIX ANS pacyeToB OCafokK NO pesynbTaram
KOMMPECCUOHHbIX UCMbITAHWA U ONA pacyeToB ropU30oHTaNbHbIX CMELEHUI - NO pedybTaraM CABUrOBbIX UCMbITAHUNA.
[Mpn 3TOM MCNbITAHUS [ONXHbI MPOBOANTLCS C hmKcaumein gedopmaunini BO BPEMEHW HA KaX 40N CTYMNEHW Harpy3ku.

YacTHble 3HaueHns 3., U 3, ., CNefyeT onpeaensaTb MCXOAs M3 OOpMY bl

S, -5
€= 80{1 + 5 P (1 —e i ﬂ , (4)
Lerp,i

rae g, - YaCTHble 3Ha4YeHWs OedopMaLmMM KOMMPECCUOHHOrO CXaTtust (MPU KOMMPECCUOHHbLIX UCMbITAHWAX) WK

crp

nedpopmaumm casura (Mpy CABUrOBbIX UCMbITAHUSX) B MOMEHT BPEMEHN t;
€y;- YaCTHble 3HAYEHNS MrHOBEHHON [nedhopMaumn KOMMPECCUMOHHOTO CXaTus (MpyW  KOMMPECCUMOHHbIX
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NCMbITAHNSX) MM aecbopMaumn CABUra (MNP COBUrOBbIX UCMbITAHNAX). PacyeTHble 3HadYeHus 38, , W 8., , cnemyet

NPVHUMAaTb PaBHLIMWA HOPMATMBHbIM.
Mpw o6ocHOBaHUM MOTYT BbITb MCMONb30BAHbI U APYrue pacyeTHble MOLENN.
5.29 HopmaTuBHOe 1 paBHOE eMy pacyeTHOe 3HaueHue KoapULMeHTa KOHCONMAaUnm c, , =c, onpeaensiercs

Kak cpeliHee apuMeTNYeCKOe YaCTHbIX 3HAYEHWUA 3TON XapakTEePUCTUKK, NONYYEHHbIX MO pedynbTaram UCMbITaHWui
B ogoMeTpax (NpUMeHMTenbHO K OAHOMepHon 3agaye) B cooTtseTcTBUM ¢ TOCT 12248 mnn MeToooM TPEXOCHOro
cXartusa no KOHCONNANPOBaHHO-HEeAPEHNPOBAHHOW CXxeMe (NpunoxeHune b).

Insa ocHoeaHui coopyxeHui IlI-IV knaccoB, a Ha paHHWX CTaaMsax NPOEKTUPOBaHWA W AN OCHOBAHWNA
coopyxeHun |-l knaccos NpPuUMEHWTENbHO K OAHOMEPHOW 3ajadye paspelwaeTcs HOPMaTMBHOE W pPaBHOE emy
pacyeTHOe 3HaueHne KoamUUMeHTa KoHconumauuu c,,=c, OMpeaensaTb No pesynbTatam uUIbTPALUMOHHbIX

UCNbiTaHUA C y4eTom nokasartenen NMOPUCTOCTN N YNNOTHEHUA TpyHTA Npu YyCNnoBuW, HYTO 3TN MNokKa3aTteun
onpegeneHbl OnblTHbIM NyTEM.
5.30 3a HopmaTuBHOEe 3HauyeHue KoadpduumeHTa uUAbTpauun k, cnegyet npuvHUMMaTb cpedHee

apumeTnyeckoe YacTHbIX 3HAYeHWn KoadppuumeHTa unbTpauMm rpyHTa, OnpemensemMblX MPUMEHUTENbHO K
NamMUHapHOMY [OBMXEHWIO BOAbl NO 3akoHy Jlapcm Ha OCHOBE pe3ynbTaToB UCMbITAHWUA TrpyHTa Ha
BOOONPOHMLAEMOCTb B nabopaTopHbiX WAM  MOMEBBIX YCNOBUSAX C Y4€TOM  BOCMPUHMMAEMOrO TPYHTOM
reoctatnyeckoro [AaBfieHUS W Harpysok, BO3HUKAKOWWX MNocfie BO3BELEHUS COOPYXEHUd, a TakXe C yyeToMm
CTPYKTYPHbIX 0cobeHHocTelr rpyHTa. [lpu pe3ko BbIPAXEHHOW (PUNbTPALMOHHOK aHU3oTponuu, Korpa
BOAOMPOHNLIAEMOCTb TPYHTA W3MEHSIeTCs B 3aBUCMMOCTW OT HanpasneHuss 6onee 4em B MATb pas, cremyet
onpenenstb KO3 UUMEHTbl (hunbTpaLmmn No rnaBHbIM OCAM aHM30Tponuu. PacyeTHble 3HaYeHus KoadhduumneHTa
GounbTpauun kcnegyet NPUHNUMATbL PaBHbIMW HOPMATUBHbBIM.

Mpumevarne - Ona coopyxeHuin IlI-IV knaccoB pacyeTHble 3HAYEHUS KOIPAPUUMEHTOB (PUAbTPAUUN TPYHTOB
OCHOBaHMSI OMNpedensoTcs Mo AaHHbIM nabopaTopHbIX WAM MONEBbIX WCCNEAOoBaHWA, MO aHanoraMm, a TakXxe
pacyeToMm, UCronb3ysa apyrue uanko-MexaHnyeckne xapakTepucTUKu rpyHToB.

5.31 PacyeTHble 3Ha4eHNst OCPeAHEHHOro KPMTMYECKOro rpaameHTa Hanopa I, B OCHOBAHWW COOPYXEHUs C

OpeHaXxeM cnenyet npuHMMaThb no Tabnuue 3.

Tabnuua 3
pyHT PacueTHbIn OCpeAHEeHHbIN KPUTNYECKNIA rpaaueHT Hanopa 1, ,

Mecok:

MenKui 0,32

CcpelHei KpynHocTH 0,42

KPYMHbIA 0,48

Cynecb 0,6

CyrnnHok 0,8

[ nuHa 1,35

PacyeTHble 3Ha4yeHMst MECTHOro KpuUTun4yeckoro rpagumeHta Hanopa [, cnemyeTt onpenenstb, WUCMNONb3ys

pacyeTHble MeToAbl OLEHKM CydPCPO3UOHHOW YCTOWYMBOCTU TPYHTOB WAW MyTEM WCMbITAHUA FPYHTOB Ha
CYdPPO3MOHHYI0 YCTONYMBOCTb B NTA6OPATOPHbIX UM HATYPHBIX YCIOBUSX.
Lnsi HecyPO3MOHHBIX NeCYaHbIX FPYHTOB /., AOMycKaeTcs NPUHUMATb MPW BbIXOAE MOTOKA B APEHaX PaBHbIM

1,0, a 3a gpeHaxewm - 0,3. [1nsa nbineBaTo-rAMHUCTBLIX FPYHTOB NPU HaNU4MM ApeHaxa nnv XeCTKON Npurpyasku npu
BblX0Zle Ha NOBEPXHOCTb rpyHTa I, OonyckaeTca NnpuHUMath pasHbiM 1,5, a npu oedopmupyemoit npurpyske - 2,0.

5.32 HopmatuvBHble 3HauyeHWs TennoM3nyYecKux XxapakTepucTuk cnegyeTt onpefensatb N0 pesynbraram
NoNeBbIX N NaboPaTOPHbIX UCMbITAHWIA, pacYeTHbIE 3HAYEHNS cneayeT NPUHUMATbL PaBHbIMA HOPMATUBHbIM.

5.33 PacyeTHoe 3HayeHWe KoadhdPuUMEHTA TPEHWS Ha KOHTaKTe HErpyHTOBOrO COOPYXEHWUS C FPYHTOM
OCHOBaHMW$ tge; B Cyyae OTCYTCTBUSA pe3ynbTaToB NPSMbIX ONpeneneHunii HasHavyaeTcs He 6onee 2/3 3Ha4eHus tgo'

rPyHTa BEPXHErO CNOSi OCHOBAHWS, KOHTaKTUPYHIOWErO C NMOBEPXHOCTbIO COOPYXEHUS.
XapaKTepwcme CKa/lbHbIX TPYHTOB

5.34 HopmatusHble 3HayeHUs npeaena NpoyHoCTM obpasua ckanbHOro rpyHTa Ha O[HOOCHOe cxatue R., 1
O[HOOCHOE pacTsiXeHue R, ,, a Takxe npeaena NPOYHOCTU MaccmBa CKabHOro rpyHTa Ha OJHOOCHOE pacTsXeHne
R, ., W OOHOOCHOE cXaTtue R.,, CnegyeTt onpeaensiTb Kak CpedHune aputMeTUYecKne YacTHbIX 3HAYEHUA 3TUX

XapakTepuCTUK, MONYYEHHbIX B OTAENbHbIX WCMbITAHMAX MeTodaMy CXaTua W pacTaXeHUs COOTBETCTBEHHO B
nabopaTopHbIX 1 B MONEBbIX YCNoBUsiX. B nabopaTopHbIX YCNOBMSX OOMYCKAaETCsl TakXe MPUMEHSITb KOCBEHHbIe
MeTObl UCMbITAHWIA (HanpuMep, ¢ UCNOb30BaHUEM COOCHbIX MyaHCOHOB, CPepUYeCcKmX NHANKATOPOB).

5.35 YacTHble 3HayeHMs MpenenoB MPOYHOCTM Ha CXaTue U pacTaXeHWe maccumeBa cnemyet Onpenenstb
9KCMepuMeHTanbHO B MONEBbIX YC/IOBUSX: Ha CXaTue - MEeToOOM OLHOOCHOIro CXatums CcKalbHblX LEennkos, Ha
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CtpaHuua 17

pacTsXeHne - MeToooM OTpbiBa GETOHHbIX WTAMMOB (N0 KOHTakTy 6eTOH - ckana) UMM cKanbHbIX LEeNMKOoB (Mo
MacCVBY MW TPeLMHaM) B YCOBUAX 0JHOOCHOIO PacTsXeHUs.
PacueTHble 3HaueHUs xapakTepucTUK MPOYHOCTW R.; W R,; cnelyeT onpenenstb B cootsetcTsum ¢ FOCT

20522 npu 04HOCTOPOHHEN [0BEpPUTENbHOM BeposTHOCTU a.=0,95. PacyeTHble 3Ha4YeHUsi XxapakTepucTuk R, , Ry,
R,y M R, ,, 1 NPVHMMAIOTCS PaBHbIMW X HOPMATVBHbBIM 3HAYEHUSIM.
Mpy 060CHOBaHMM pacyeTHble 3HAYEHUs R, , ;; B HanpaBneHusix, He COBNAAAloUMX C HOPMaNAMM K NNOCKOCTAM

TPpewWwwuH, nonyckaetcda npuHMMatb no Tabnuue 4, a B HanpasieHnaX, copnagarownx ¢ HopMandaMn K nnoCKOCTAM
CNNOWHbIX TPEWWH, NPUHUMAaTb PaBHbIMAU HYIO.

Tabnuua 4
Karte- | [pyHTbI OCHOBaHMS PacyeTHble 3HaYeHUs XapakTePUCTMK CKabHbIX FPYHTOB ANS PacYeToB PacyeTHble
ropwvsi 3HAYEHMSs
rpyHTa npegena
MeCcTHoW yCTOMYMBOCTY, YCTOWMYMBOCTU, PU3UYECKOrO MOLENMPOBAHUS U PACYETOB MECTHOM NMPOYHOCTU
MPOYHOCTU MO |  (PWU3NYECKOTO | MPOYHOCTYW ANS MOBEPXHOCTEN U NNOWAAOK CABUra B MacCyBe, NPUyPOYEHHBIX Ha
niowankam | MOLENMPOBAHMS | K TpelwmHaM, 3anofHEHHbLIM NecyYaHbIM U MMHUCTBIM FPYHTOM, C WMPUHOW MX | OOHOOCHOe
COBUra, He 1 pacyeToB packpbIThsi, MM pacTsixeHue
NpPUYPOYEHHBIM MecTHoW MaccuBOB
K TPelmHaM B | npo4HoCTW ons CKanbHbIX
Maccuee U K | MOBEPXHOCTEl u TPYHTOB
KOHTaKTy nnowanok
6eToH - ckana chsura,
NPYYPOYEHHBIX K
KOHTaKTy 6ETOH -
ckana; pac4eToB
YCTOMNYMBOCTU MO
MOBEPXHOCTSIM
chBuWra, He
NPWYPOYEHHBIM K
TpelwvHam B
maccuee
MeHee 2 (B TOM oT 2 0o 20 6onee 20
uucne
COMKHYTbl€e)
NPevMyLLECTBEHHO | NpenMyLecTBEHHO
C necyaHbIM C IMHUCTBIM
3anofHNTENneM 3anoNHNTENeEM
. s g g gors s 2o o gors o g ey | Ripu»MMa
B | MMa | teoy /v, [ en/vg | teon/ve | cn/vg | t8on/ve | cu/ve: | teou/ve | cn/ve: | teon/vg | cu/vg
, MlMa , MlMa MMa MMa , MMNa
1 CkanbHble 1,8 2,0 0,95 0,4 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,25
(MaccuBHble,
KpynHOGMOYHbIE,
cnovcTble, NanTYaThle,
o4eHb cnabo- n
cnaboTpelmHoBarTbie,
HeBbiBeTpenbie) ¢ R "
>50 MlMa
2 CkanbHble 1,5 1,7 0,85 0,3 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,17
(mMaccuBHble,
KpynHOOMOUHbIE,
6104HbIE, CNOUCTLIE,
nauTyaTble,
CpenHeTpelmHoBaTble,
cnaboBbiBeTpenble) ¢
R, >50 MMa
3 CkanbHble 1,3 1,0 0,80 0,2 0,7 0,1 0,65 0,05 0,55 0,05 0,45 0,02 -0,10
(maccmsHble,
KpynHOOMOYHbIE,
6104HblE, CNIOUCTLIE,
NAMTYaATHIE CUBHO U
0Y4Y€Hb
CUNbHOTpPEeLVHOBATLIE)
¢ 15<R," <50 Mra;
cKanbHble
(cnabosbiBeTpenbie,
cnaboTpelumHoBaTble)
¢ 5<R.<15 Mla
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4 MonyckanbHble 1,0 0,3 0,75 0,15 0,65 0,05 0,55 0,03 0,50 0,03 0,45 0,02 -0,05
(nanTtyaTtble,
TOHKON/MTYaTbIE,
CpeAHe-, CUNbHO- 1
OYeHb
CW/bHOTPELLMHOBATbIE)

c Rc*<5 MMa

* Rc - HOpMaTuBHble 3Ha4YeHus npenena NPpoYHoOCTU OTOEeNbHOCTEN Ha OAHOOCHOE cXatue.

MpumeyanHns
1 B rpacbax 5-14 cneayet npuHMMaThb 7g=1.25.

2 [lns noBepxHOCTei CABMra, MPUypPOYeHHbIX K MPEpbIBACTbIM 1 KyIMCOOBpasHbiM TpelwrHaM, NpuBeaeHHbIe B rpadax 7-14 3HaueHns xapakTepucTuk  tgo; .,
tgpn/vg HeobX0aMMO YMHOXAaTb Ha KO ULMEHT 1,1, xapakTepucTuk ¢, ¢y /vg - Ha KO3 PULIMEHT 1,2.
3 MpviBeneHHbie B Tabnvue xapakTepUCcTUK COOTBETCTBYIOT BOLOHACHILEHHOMY COCTOSIHUIO MAcCuBa rpyHTa.

5.36 HOpMaTI/IBHbIe 3Ha4yeHusa tge, U ¢, MacCMBOB CKallbHbIX FPYHTOB Npu CTaTU4eCckKnx BO3LENCTBUAX cneagyet

onpenensitb OJfisl BCeX NOTeHUManbHO OMacHbIX pacyeTHbIX MOBEPXHOCTEN UMM 3NeMEHTapPHbIX MOWanoK caBura rno
pesynbTaTam NoneBbIX MM NabopaTopHbIX (B TOM YACIE MOAENbHbBIX) UCMbITAHWIA, MPOBOANMBIX METOLOM MEAIEHHOMO
cpesa (caBvra) 6eTOHHbIX WTaMMOB UM CKasbHbIX LieINKOB.

VcnblTaHns ykasaHHbIMM MeTOAaMu UM ONpefeneHne Mo KX pesynbTataM HOPMATMBHbIX 3HAYEHWR tgep, W c,

cnenyet NpovM3BOAUTb C YH4ETOM YC/IOBUiA, COOTBETCTBYIOWMX BCEM PACUYETHBIM CNyYasam B Nepuoabl CTPOUTENbCTBA U
aKcnayaTtaunm CoopyXeHus.

5.37 O6paboTKky pe3ynbTaToB UCMbITAHWA O1S ONPeaeneHnsl HOPMAaTMBHBIX U PaCyYeTHbIX 3HAYeHWn tgp U C
cnegyert Npou3BoAMTb Tak Xe, Kak Ans HeckanbHblX rpyHTOB (5.16 1 5.17).

5.38 Llns ocHoBaHumin coopyxeHuit IlI-IV knaccos, a TakXe Ans OCHOBaHMIA coopyXeHuii |-1l knaccos Ha cTtagmu
TEXHUKO-3KOHOMMYECKOr0 060CHOBAHWS CTPOUTENbCTBA PacyeTHbIE 3HAYeHUA tgo U ¢y, NPefHasHauYeHHble Ans

PacyeTHbIX CXEM, AOMyCcKaeTcs NMpuHMMaThb no Tabnuue 4 ¢ UCMONb30BaHVEM aHaNOroB, KOPPESALUMOHHBIX CBSA3EN 1
T.0. BHAYEHUS tgopy WU ¢y [NS OCHOBaHWiA coopyxeHuit |-1l knaccos Ha ctaamnsx npoekTa n paboyeit JoKyMeHTaunm

nMpu COOTBETCTBYyOWEM OOOCHOBaHUM TakXe Aonyckaetcs npuHMMaTtb Mo Tabnuue 4, ecnum pacyetbl C
MCMONMb30BaHNEM STUX XapaKTEPUCTUK He onpenensitoT rabaputbl CoOpyXeHui. [aHHbiMU 3TON TabnMLb
Jornyckaetcs nofib30BaTtbCs BO BCEX Cllydasx Mpu onpefdeneHny 3HaYeHwuit tge 1 ¢, npefHasHayeHHblX Ans
COCTaBMEHNS NHXEHEPHO-Te0NIOrNYECKMX CXEM (Modenen).

5.39 [ins onpeneneHus tgo,, c, W Ha UX OCHOBE tgory WU ¢y NPU AMHAMUYECKMX (B TOM YUCNe CeACMUYecKiX)

BO34ENCTBUSX PEKOMEHOYETCA MPOBOAMTL WUCMbITAHUS MO creumansHo paspabartbiBaeMoii Metoduke. Ionyckaetcs
3HAYeHUs tgy, ¢y, COOTBETCTBYIOUIME SPAEKTUBHBIM HAMPAXEHNSM, MPUHAMATb PaBHLIMW 3HAYEHUsM npu

cTaTnyecKmx BO3OeNCTBMAX.
5.40 HedbopMaunoHHble XapakTepuUCTUKW MacCMBOB CKalbHbIX nopond ( E,,v,) cnepyeT onpepenstb mno

pesynbTataM WCMbITAHUIA Kak MeToAaMu CTaTUYECKOrO HarpyXeHusi ckanbHoro rpyHta (E, W v,), Tak U

n
ONHaMn4yecknmm (CGI7ICMO&1KyCTVI‘-I€CKI/IMVI nnn yﬂpraSByKOBbIMI/I) MeTodaMmu No pesynbTaram U3MepeHusl CKopocTen
NPOOONbHbIX v, , N NMONEPEYHbIX v, BOJH.

Ha npeaBapuTenbHbiX CTagusix NPOEKTUPOBAHWS MPM OTCYTCTBUM MNPSIMbIX WU3MEPEHWIA CKOPOCTER BOJH
LOMyCKaeTCs MCnonb3oBaTtbh 000OWEHHbIE CBEAEHUS O AMHAMUYECKMX XapakTEepUCTMKAX FPYHTOB BEPXHEN 4acTu
paspe3sa B HaTypHbIX yCNOBMAX.

Jns onpeneneHns 4acTHbIX 3HAYEHWA CTaTUYeCKMX [edOOpPMauUMOHHbIX XapakTepUCTUK pPekoMeHayeTcs
MCNOMb30BaTh 3aBUCUMOCTM, NONMYYEHHbIE PELIEHNEM KPaeBbiX 3a4ay Teopun yrnpyroctTy C rpaHnyHbIMK YCIOBUSAMU,
COOTBETCTBYIOWMNMN YCNOBUSIM HArpyXeHust Mnpu UCNbITaHUSX. YacTHble 3Ha4YeHWs CKOPOCTen Ynpyrux BOJH
onpenensioT no OUKCUPYeMOMy B UCMbITAHUAX BPEMEHW MPOXOXAEHUS BOMH MeXAOy WMCTOYHWKOM U NPUEMHUKOM
UMY bCOB.

5.41 HopmaTtuBHble 3HayeHWs XapakTepuCTUK AedPOPMUPYEMOCTM MACCMBOB CKaflbHbIX FPYHTOB W YMNpPyrux
OnHamunyecknx xapaktepuctuk gnsa S n (nnn) PO cnepyeT onpepnensdtb Kak cpefHue apudMeTnyeckmne wux
YaCTHbIX 3HAYEHWI, NONYYEHHbIX B OTOE/bHbIX UCNbITaHWAX. HopMaTuBHblEe 3HaYeHns E, W v, OONycKaeTcs Takxe

onpenensaTb MCXOAs U3 KOPPENsLMOHHOI 3aBMCUMOCTN MEX Y CTaTN4ecKoi (E, U v,) 1 ANHAMUYECKON (v, , UK v,

) XapakTepucTukamu, yCTaHOBNEHHON MPW COMOCTaBMEHUN YACTHbIX COMPSXEHHbIX 3HAYEHWU 3TUX XapakTepuUCTUK,
NMONMYYEHHbIX B OOHMX M TEX Xe TOoYyKax Maccusa, pacrnofioXeHHbix B pasHbix UMD n (nnm) PI3 uccnepyemoro
OCHOBaHWsI.

Insa ocHosaHwii coopyxenun llI-IV knaccos, a Takxe Ans ocHosaHui coopyxeHunn |-l knaccos Ha ctagun
000CHOBaHWSA WHBECTULMIA NPV OMPEenENeHnM HOPMATUBHBIX 3HAYEHUIA KOPPENSLMOHHYIO 3aBMCUMOCTb C
OMHaMUYecKM/ XapakTepucTukamm LonyckaeTcsl npyu 060CHOBAHUM MPUHUMATL Ha OCHOBE 0606LWeHUs pe3ynbTaTos
UCNbITAHWA AN aHANOrMYHbIX UHXEHEPHO-re0N0rnyeckmx yCnoBui.
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3HayeHns v MaccuBOB CKalbHOro rpyHTa AOMNYyCcKaeTCs onpeaensatb No aHanoram.
Ina PI'D HopmaTtuBHble 3HayeHus E,, v,, v Uy, MOTyT TakXxe onpeaensatbes no edvHbiM HOPMaTUBHbLIM

no p.ns
3aBNCUMOCTSAM OT KOOPAMHATHI.

5.42 PacyeTHble 3HauyeHns Mopyns gechopmaumm cnemyet onpenenatb B cootBetcteum ¢ TOCT 20522. [Mpwn
9TOM 3Ha4eHus E;;, UCMONib3yeMble B OLEHKAxX CMEeLEeHUA COOPYXEHWA 1 OCHOBaHWiA, cnemyeTt onpenenatb npw
O[HOCTOPOHHEN noBepuTeNbHON BeposATHOCTU o=0,85, a 3Ha4yeHusi E;, UCMOMb3yeMble B OLleHKax yCTOMYMBOCTH, -
npu a=0,9.

Mpy npoBedeHMM Kak JOMHAMUYECKUX, TakK W CTaTUY4eCKMX IKCMepuUMEeHTalNbHbIX WCCNefoBaHWiA cnepyet
yunTbiBaTb BO3MOXHOE B/IMSIHWE Ha WCKOMble napaMeTpbl Takux (PakTOPOB, KakK pasfnyHble WHXEHEPHble
MeponpusaTUS (BbleMKa CKanbl, YKpenuTesnbHble WHDBbEKUUK), BbI3BaHHbIe TPELWMHOBATOCTbIO (aHM30Tponus,
HEOAHOPOLHOCTb, HeNuHehHas AedopPMUPYEMOCTb MOPOL, MONM3Y4YecTb), a TakXe BbiSBIEHHbIE OCOBEHHOCTU
CTPOEHUS 1 CBOWCTB rPyHTA.

B cnyuyasix, korga ykasaHHble Bblwe BAUSIOWME (PaKTOpbl HE MOryT ObiTb y4TeHbl HEMOCPEeACTBEHHO B X0one
UCMbITAHWA, B MONYYEHHbIE MO pPe3ynbTaTaM 3KCMEPMMEHTOB YaCTHblE 3HAYEHWS1 XapakTepuUCTUK Heobxoammo
BBOAUTb PacYeTHbIE KOPPEKTUBbLI C MOMOLLbIO COOTBETCTBYIOWMUX KOS PULMEHTOB YCOBUIA paboTbl. 3HAYEHNS 3TUX
KOS(PPMLMEHTOB LONXKHbI ONpefensTbCad Ha OCHOBE pes3ynbTaToB CreuvanbHO NPOBOAMMBIX WAW MPOBEOEHHbIX
paHee (4N aHanornyHbIX YCNOBMWIA) SKCNEPUMEHTANbHBIX NN TEOPETMYECKUX UCCNEN0BAHNIA.

Ha ctagun obocHOBaHMS WHBECTULMIA pacyeTHble 3HAYeHUs Moayns LedoopMauuy ckanbHbIX MaccuBoB E
Jornyckaetcs oOnpenensdtb Ha OCHOBE aHanoroBblX KOPPENSUMOHHbIX CBSA3€/ 9TOW  XapakTepuCTUKU C
XapakTepucTKamn gpyrux CBONCTB - BOLONPOHNLAEMOCTbIO, BO3AYXONPOHULAEMOCTbIO Y OPYTrMMN, YCTAHOBIEHHbIMU
no pesynbTatam UCMbITaHMA B M3y4aeMOM CKanbHOM MaccuBe.

PacuyeTHble 3Ha4eHns KoathmLmeHTa nonepeyHon gecopmauny v cnegyeTt NpMHUMaTh paBHbIMA HOPMATUBHbIM.

5.43 HopmaTusHble 3HayeHus KoadpbuumeHTa unbTpaumn k, W yoenbHOro BOAOMOrIoWeHWs g, cnemyet

onpenensiTb Kak CpeoHereéoMeTpuyeckue 3HaYeHUsi PesynbTaToB, MOJYYEHHbIX MNPV UCMbITAHWSAX, BbIMOMHEHHbIX
ooHUM MeTodoM B cootBeTcTBUMM ¢ TOCT 23278. B CnoXHbIX r'MApOreonormyecknx ycnoBusx (Pesko BbipaxeHHas
aHU30TPOMNMST (PUbTPALMOHHBIX CBOWCTB, KapCT, HEOMPEeAeneHHOCTb FPaHWYHbIX YCMOBMWIA M Op.) HOPMaTUBHOE
3HauyeHue k, cnenyet onpedensTb MO pe3ynbTaTaM WCMbITaHWA B KYCTe cCKBaxwH. lNpw onpeneneHwn k, U g,

HeobX0AMMO Y4YMTbIBATb HAMpPsiXEHHOE COCTOSHUE rPyHTa B M3y4aeMoil 30HE OCHOBAHUS U €ro B/WSIHWE Ha
ouNbTPaLNOHHbIE XapakTepuCTUKN cKalbHOro MaccuBa.

PacuyeTHble 3HauyeHns koadppuumeHtTa ouabTpauum kK U yoenbHOro BOAOMOrNOWEHNS q cnegyeT NpuMHUMaThb
paBHbIMY HOPMATUBHbIM.

5.44 HopMaTuBHbIE 3HAYEHUS KPUTUYECKON CKOPOCTU OBUXEHUS BOAbI B TPELWMHAX (NPOCnokax, TEKTOHNYECKMX
30Hax Opob6neHus) v, ;, cneayert onpeaensTb Mo pesynbraraMm CydMO3NOHHbLIX UCTbITAHUA 3aM0oNHATENS TPEeWH

(npocnoek, 30H ApobneHust) n 06pasLoB caMnx NOPOLHbLIX 610KOB.
PacueTHble 3HaYeHUs v... ; cnenyet npuHMMaTb paBHbIMU HOPMATUBHbIM.

cr,]
Lnsa ocHoBaHuiA coopyxeHuin 1lI-IV knaccoB, a npu COOTBETCTBYytOWEM OOOCHOBaHWM W ANl OCHOBAHWIA
coopy>xeHuit |-l knaccoB, 3Ha4YeHns v, ; AOMycKaeTcs OnNpeAensiTb pacyeToM B 3aBMCMMOCTU OT reoMeTPUYECKMX

XapaKkTepUCTUK TPELWMH, BS3KOCTM OUNbTPYOWeEl BOAbl U (PU3UKO-MEXAHNYECKMX XapaKTepUCTVK 3anonHUTens
TPEeLWWH.
PacuyeTHble 3HaueHNs (paBHble HOPMATUBHBIM) KPUTNYECKOro rpaaneHTa Hamnopa I, ; ovabTPaUroHHOro NOToKa

B HanpasfeHUM MPOCTUPaHUS paccMaTtprMBaeMol CUCTEMbl TPEWWH TakXe creayeT OonpenensTb pacyeToM B
3aBNCUMOCTM OT reOMeTPUYECKMX XapakTEePUCTUK TPELLUH, BA3KOCTU BOAbl N OU3NKO-MEXAHUYECKNX XapakTepuCcTurK
3anoHUTENs TPELLNH.

5.45 Mo pedhopMnpyeMOCTU, MPOYHOCTU N (PUNbTPALMOHHBIM CBOMNCTBAM B Pa3/IMYHbIX HanNpaBleHNSAX MacCUBbI
CKarnbHbIX FPYHTOB CNeayeT CYnTaTh U30TPOMHBLIMU NPU KO3 PULIMEHTE aHN30TPONUK He Bonee 3 1 aHN30TPOMHLIMK
- Npy KoagppuumeHTe aHnsoTponum bonee 3.

5.46 Onsa cunbHomedpopmupyembix (Npu E<1000 MIla), nerkosblBETpPMBAEMbIX, CUIbHOTPELWMNHOBATbIX,
pasmokawowmx 1 Habyxatowmx non BO3AEVWCTBMEM BOLbl CKaNbHbIX M MOMYCKaNbHbIX FPYHTOB cleayeT MPUMEHSITb
COCTaB M MeToAbl ornpefeneHns ux U3NKO-MexaHW4YeckKnx XapakTepucTWK W pacyeToB, COOTBETCTBYHOWME Kak
CKalbHbIM, TakK U HECKA/bHbIM FPYHTaM.

6 UHXeHepHO-reonornyeckas u pacyetHas cxemarusaumsa OCHOBaHUMA

6.1 T[lpoekTnpoBaHWe OCHOBAHUA W MNPOrHO3 MW3MEHEHUS WX COCTOSIHMA B nMpouecce 3aKcnayartauuu
rMOPOTEXHUYECKNX COOPYXEHUA cnepyeT BbINONHATb Ha OCHOBE WHXEHEPHO-Teoniormyeckmx u pacyeTHbIX
reoMexaHu4yeckumx, reoPunbTpaLMoHHbIX, TENNOU3NYECKMX U APYrUX MO4eNen (CXeM).

VIHXXeHepHO-reoiornyecke Mogenn MUCnonb3yloT Npu Bbibope pairoHa, ydactka UM KOHKYPUPYHWMUX niowanok
pasmelleHnsi 0b6bekTa, KOMMOHOBKE COOPYXeEHUA 06bekTa, BbIOOPE TUMOB COOPYXEHWA, KOHCTPYMPOBAHMUU
COOpPY>XEHWi, COCTABNEHNMN pacyeTHbIX Mogdenei n 060cHOBaHMKN 3KO0Or4yecko 6esonacHoCTH.
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PacyeTHble mMomenu MCnosib3yloT MpU pacyetax MexaHWyeckom n UNbTPaLMOHHOW MPOYHOCTM OCHOBAHMS,
YCTOMYMBOCTN M HaMPSAXEHHO-0EPOPMUPOBAHHOIO COCTOSIHUSA (0Cadku, CMELEHUs)) CUCTEMbI "COOpPYXEHue -
OCHOBaHme", pa3paboTke KOHCTPYKLUMA COOPYXeHWA, 0OOCHOBAHUN MX TEXHWYECKOR HaneXHOCTMW, 3KONOrnyYecKom
6e30MacHOCTU 11 3KOHOMUYECKOI LienecoobpasHocTy.

6.2 NIHXeHepHo-reonornyeckas Moaesnb (Cxema) OCHOBaHWS, CUHTE3MpyoWas MHAOPMaLIMIO O ero CTPOEHUN Y
CBOWCTBAX, AO/IXHA NPeACcTaBnaTb co60i COBOKYMHOCTb VM, Kaxablii U3 KOTOPbLIX AONXEH BbiTb 0XapakTepusoBaH
WHXXEHEPHO-reonornyeckumm 1 rugporeosiornyeckumMm npusaHakamn M HapeneH noCTOSHHbIMA HOPMAaTUBHbIMA U
PaCYETHbIMY 3HAYEHUSAMIN KNACCUPMKALIMOHHBIX, @ NPU HEOOXOAMMOCTM - U APYruxX (PU3UKO-MEXaHNYECKMX CBOWCTB
rPYHTOB.

NHXxeHepHo-reonoruyeckas Mogenb AonxHa 6biTb NpeacTasneHa B Buae Habopa kapT, pa3pe3oB U CPe30B No
Pa3NMYHbIM XapakTepHbIM CEYEeHMsM, OTpaxarwWwmnm HeobxoamMble ONS NPOEKTUPOBAHUS COOPYXEHUS MPU3HaKU U
rokasaTtesnv rpyHTOBOro MaccuBa OCHoBaHusl. [lns ocHoBaHwii Hambonee OTBETCTBEHHbIX OOBHEKTOB AOJSIXHA ObITh
paspaboTaHa o6bemHas momenb (npunoxeHue E).

Kpome U3, nHXeHepHo-reonornyeckas mMomenb AOMXHA cofepXaTb XapakTepuUCTUKy OMnacHbIX MPUPOOHbIX
MpoLeccoB, BKJOYas WX MPOCTPAHCTBEHHOE pacrnpocTpaHeHne, 3aKOHOMEPHOCTU pPasBUTUS W UHTEHCUBHOCTb
NPOSBNEHUS.

6.3 WNHXxeHepHo-reonornyeckas momnenb AOnXHa obecneymBatb MOCTPOEHME CrEeLManM3vpoBaHHbIX Monenei
OCHOBaHMsl, B NEPBYIO 04epeb, FeOMeXaHN4eckomn 1 reoPunbTpaUMOHHOW. HETOYHOCTM 1 oWNBKM NpW onpeaeneHnm
KOHTypoB UMD B WHXEHEepHO-reonornyeckon Mooenn HemsbexHO MOHW3AT AOCTOBEPHOCTb reOMexaHU4Yeckow W
reounbTpauUMoHHON Mogenei, NOCKobKy KOHTYpbl VD B HUX 0aHM 1 Te Xe. [103TOMy nHXeHepHO-reonornyeckas
MoAenb npennonaraeT BK/YEHVE "M3BbITOYHON MHGpopMauUMM U onepexaroweli AeTanbHOCTM" ONS BbISIBNEHUS
"cnaboro 3BeHa" B r[pyHTOBOM OCHOBaHWMN.

Lns reomexaHnyeckoi moaenu "cnabble 3BeHbS" - cnegyowme akTopbl:

- HanMyme B OCHOBaHWW CUIbHOAE(OPMUPYEMBIX TPYHTOB;

- Hann4yme NofA pasHbIMU YacTAMM PYHOAMEHTA FPYHTOB C Pa3NUYHbIMU 3HAYEHUAMU MOdy NS dedbopMaunu;

- NepeMeHHas MOLHOCTb pasHoAedopMMPYEMbIX COEB B Mpeaenax oAHoro qoyHaamMeHTa;

- Hannyve NoTeHUManbHO CABUMOOMACHbBIX CNOEB M NPOCNOEB (Yalie BCEro, BNaXHbIX iy 06BOAHEHHbIX FPYHTOB
rUHUCTOrO cocTaea: rfnH, CYrnnHKOB, Cynecen) n ap.

Lns reopunbTpaunoHHoli mogenu "cnabble 3BeHbs":

- HaNn4me CUNbHOBOOONPOHNLIAEMbIX CNOEB: FPaBuii, ranbka, rpasenmncTbln NeCoK 1 ap.;

- HanM4une cypo3noHHO HEYCTOMUYNBBIX TPYHTOB;

- HanNU4Yne MUHEPaNN30BaHHbIX BOJ, arpeCCUBHbIX K OETOHHbBIM 1 METANNMYECKUM KOHCTPYKLMSM 1 Op.

6.4 Pasmepbl UMD MHXEHEPHO-reonornyeckoin Momnenn He HOOMXHbl OblTb CYLECTBEHHO MEHblle PasMepoB
KOHCTPYKTUBHbIX 3NEMEHTOB (pyHOAMeHTa COoopyXeHus. VckniodeHnme u3 aToro npasuna coctasnsioT UMD,
BbICTynarmowme B ponu "cnabbix 3BEHbEB": ManOMOLWHbIE MPOCAON TIMHWUCTBIX FPYHTOB (MOTEHUMUaNbHbIE MIOCKOCTM
cogura), B CnabonpoHMLAEMOM OCHOBAHUM HanMume necyaHblX /MH3 HebonblWwWx pasMepoB MNpW  Hanuymm
rnapaBnNyeckon CBA3M MexXay HUMu (NyTn comnbTpaumm) n T.n.

VicxogHbIMM MaTtepmanamun gns NoCTPOEHNS UHXEHEPHO-reonornyeckon Moaenm 4ONXHbl CYyXuTb:

- IHXEHepPHO-reonornyeckne paspesbl, NoyyeHHbIe No pedynbtatam 6ypeHust n reohnsnyeckmx NccnenoBaHumi
C yKazaHuem Ha Hux AI3;

- 6a3a paHHbIX 6ypeHuns ¢ BblaeneHHbiMy VIS, abCcontoTHBIMU OTMETKaMm Mx KPOBW 1 NMOAOLBbI;

- 6a3a paHHbIX onpeneneHns nsnkKo-MexaHNYeckmnx xapakTepuCcTK CBOMCTB FPYHTOB BblAeneHHbIX UIMD;

- 6a3a paHHbIX Pe3ynbTaToB OMNbITHO-PUIbTPALMOHHBIX PaboT ¢ ykasaHuem UI9;

- TabnuLbl HOPMATMBHBIX XapPaKkTEPUCTWK CBOWCTB BblaeneHHbIx VIM9;

- BbISIB/IEHHbIE TPEHbl XapakTePUCTNK CBOMCTB FPYHTOB B 3aBUCMMOCTM OT yBUHbI X 3aneraHus.

6.5 PacyeTHble reomexaHuyeckas, reopunbTpaumMoHHas W Opyrue Mmomenn (CXembl) OCHOBaHWS OOJIXHbI
npencTaBnsaTb coboi COBOKYNHOCTb P9, kaxX bl M3 KOTOPbIX AONXEH OblTb 0OXapakTepn3oBaH HEOOXOOUMbIM ANs
pacyeToB (MM 3KCNEPUMEHTOB) HABOPOM xapakTepucTuk. PaspaboTka pacyeTHbIX MOAENEN f0NXHA OCHOBbIBATLCA
Ha MHXEHEePHO-reoIorMyeckmx cxemax.

IOns onHoro n Toro xe obbekTa Npu HEOOXOAMMOCTM COCTABASIOT HECKONMbKO PACYETHbIX CXeM, Kaxpas 13
KOTOpPbIX AOMXHA ObITb NPMBA3aHa K KOHKPETHOMY METOAY U BUAY pacyeTa (Mn aKCNepUMEHTa).

6.6 Boigenenne U9 n PI'D cnepyet BbinonHATb B cootBetcTBumM ¢ TOCT 20522. [1nsa onpeneneHns rpaHu,
NS Hapspy c pesynbtatamu nabopaTtopHbiX WCMbITAHWA FPYHTOB CnedyeT MCNoNb30BaTb AaHHble MONEBbIX
nccnenoBaHMiAi MeTodamy CTaTuyeckoro M AMHaMMyeckoro 30HAMPOBAHWIA, BpalwartenbHoro cpesa u ap. lNposepka
npasuWnbHOCTU BblaeneHns WIS BbINONHSETCA CpaBHEHUEM DakTUYeCKMX 3HayeHui kKoadpdomumeHTa Bapuaumm
XapakTepucTumk ¢ gonyctumbiMm cornacHo FOCT 20522.

Mpwn BblgeneHuun PO cneayet Mcnonb3oBaTh BCE XapakTEPUCTUKU, BXOLAWME B pacCMaTprBaEMyO pacyeTHYO
CXEMY.

6.7 TS n PI'O HapensaoTcs HOPMATUBHBLIMUA U pacyeTHbIMU 3HAYEHMSMIN (OU3UKO-MEeXaHNYECKMX XapaKkTepucTumK
rpyHToB B cooTBeTcTBuM ¢ FTOCT 20522.
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7 PacueTtbl yCTOMYMBOCTU (HecyLLLen cnocobHOCTM) OCHOBaHUA

OCHOBHbI€ NMONOXEHUSA

7.1 PacyeTbl yCTOMYMBOCTU (HECYLIEn CMOCOBHOCTUN) CMCTEMBI "COOPYXEHNEe - OCHOBaHME" cneayeT Npon3BoanTb
0N COOPYXEHMI BCEX KacCoB MO npefefbHbIM COCTOSHUSAM MEepBOM TPynmnbl; pacyeTbl YCTOMYMBOCTU CK/IOHOB
(MaccuBoB) cnegyeT NPOW3BOAMTbL B 3aBMCMMOCTWM OT MOCNEACTBMIA MX pPas3pylleHMs No NpefenbHbIM COCTOSHUSM
nepsoW UM BTOPOW rpynnbl B cOoTBETCTBUN C 4.5.1 1 4.5.2.

7.2 Mpwn pacyete yCTOWYMBOCTU (Hecyllei crnocoBHOCTM) CUCTEeMbl "COOPYXEHME - OCHOBaHWe" U CKJIOHOB
ycnosue (1) npuHuMmaeTt snp

vie-F<1e-R, (5)

’Y}’l
roeF wR - pacyeTHble 3HaYyeHWsl COOTBETCTBEHHO OOOOIWEHHbIX CABUralOWUX CUN W CUN NPEeLaeNbHOro
CONPOTUBNEHNS UMW MOMEHTOB CW/, CTPEMSAWMNXCS COBMHYTb (MOBEPHYTb) U yAepXaTb CUCTEMY "COOpPYXeHwue -
OCHOBaHMe" nnu ck/IoH. Mpy X onpefeneHnn UCMonb3yoT KO3 MPUUNEHTE HAAEXHOCTM MO Harpyskam y, 1 no

TPYHTY v, , ONpeaensiemble no 7.3 v pasgeny S.
KoadpcpmumeHTsl v,,, v, NPUHMMAIOT B COOTBETCTBMUM C 4.5, KOIOPULIMEHT ycnosuid paboTbl y,. - No Tabnuue 5.
Tabnuua 5

Tunbl COOPYXEHWA 1 OCHOBaHWIA KoathhuumeHT ycnosui
paboThl v,
["paBMTaLMOHHbIE:
6eTOHHbIe, Xene306eTOHHble, MeTanIMyeckme 1 apyrue coopyXeHusi Ha 1,0

HeckanbHbIX U NONycKanbHbIX OCHOBaHNAX
To Xe, Ha cKafbHbIX OCHOBAHNSAX (KPOME PaCnOpPHbIX COOPYXEHWU) Ans pacyeTHbIX
NnoBepxHOCTeN casura:

NPUYPOYEHHbBIX K TpewwmnHam 1,0

He MPUYPOYEHHbIX K TpelmnHam 0,95
PacnopHble coopyXeHus:

apOyHble NNOTUHbI 0,75

Opyrve pacnopHble COOPYXEeHMA Ha CKalibHbIX OCHOBaHUAX 1,0 -E/T,

E - pacnop;
T - copuraiowas Harpyska

EcTecTBeHHble OTKOCHI U CKJIOHbI 1,0

MNpumeyarve - MNpu pacnonoXeHWn COOPYXEHWIA B CEBEPHOIN CTpoUTenbHO-knuMaTtuyeckon 3oHe (CCK3) un
NPOXOXAEHUN PACUYETHBIX MOBEPXHOCTEW COBUra B 30HE MPOMOPaXMBAHUSA-OTTaAMBaAHUS NMPUBELEHHbIE 3HAYEHUSA
KoahpumumeHTa cnegyert ymMHoxartb Ha 0,95.

7.3 MNpu onpeaeneHny pacyeTHbIX Harpy3ok KO3 MULMEHTLI HAAEXHOCTM MO Harpyskam v, Cnefyert npuHuMaTh

cornacHo CI158.13330.

[MpuMeyaHus

1 B cnyyasx, korga B pacuyeTax WCMNONb3yeTCs He paBHOLENCTBYyIOWAas Harpy3ok (cun), a ee npoekuumu,
KOS(PPMLMEHTBl HAOEXHOCTWU MO Harpyske [OOJSIXHbl BBOAUTbLCS K pPaBHOOENCTBYIOWENA WAM MNPUHMMATbCS
OLMHAKOBbLIMU (NOBLIWAKWMMUA NN NOHNXAIOWMMIK) KO BCEM MPOEKLMSM.

2 Bce Harpysky oT rpyHTa (BepTvKanbHOEe AAaBMEHME OT Beca rpyHTa, BOKOBOE HaBNeHWe rpyHTa) cnemyet
onpenensTb Mo PacyYeTHbIM 3HAYEHUAM XapaKTePUCTUK TPYHTA tg@yy, ¢y, Yin NPVUHUMAs Npu 3TOM KOS ULMEHTbI

HafeXHOCTU MO Harpyskam pasBHbIMM eduHuue. [lpy 3TOM pacyeTHble 3HAYEHWst XapakTepUCTMK TpyHTa
nNpUHUMaIOTCA BONblIe MM MEHbLIE MX HOPMATMBHbBIX 3HAYEHWI B 3aBUCMMOCTM OT TOrO, Kakme U3 HUX NpmBoAaT K
HEBbIFOHbIM YCNIOBUSIM 3arpy>XeHNsi CUCTEMbI "COOPYXEHWE - OCHOBaHWE".

3 CoueTaHus Harpy3ok W BO3OEACTBMIA [ONMXHbI YCTAHABNMBATbCA B COOTBETCTBUM C MPaKTUYECKOW
BO3MOXXHOCTbIO OLHOBPEMEHHOIO MX LEACTBUS Ha coopyxeHue. Mpu aTom niobas KpaTkoBPEMEHHAs Harpyska He
BBOAMTCS B COYETaHME, ECNY OHA YBENNYMBAET YCTONUYMBOCTb COOPYXKEHUS.

4 Ecnm npu onpeaeneHnm pacyeTHbIX 3HaYeHUI Harpy3oK Hesb3s YCTaHOBUTb, Kakoe 3HauveHne y, (6onblwee

UM MeHbluee) NMPUBOAMT K Havmbonee HEBbIrOLHOMY ClyYald 3arpyXeHusi COOPYXEeHMsl, TO crefyeT BbIMONIHSATb
COMOCTaBUTENbHbIE pacyeThbl NPy 060X 3HAYEHNAX KOG PULNEHTOB HALEXKHOCTM MO Harpy3Ke.

7.4 PacuyeTbl yCTONYMBOCTU CUCTEMBI "COOPYXEHUE - OCHOBAHME" 1 CKNIOHOB CneayeTt NpovM3BOAUTL METo4aMu,
Yy4YMTbIBAIOWNMY BCE YCIIOBUSA PABHOBECUSA B NPeae/ibHOM COCTOAHUN.
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JonyckaeTca nNpuvMeHATb W gpyrue MeTodbl pacyeta, pesynbTaTbl KOTOPbIX MPOBEPEHbI  OMbITOM
NPOEKTUPOBAHNS, CTPOUTENBLCTBA 1 3KCNayaTaumm COOPYXEHNN.

B pacyetax yctomyvMBOCTM cnepyeT paccMmaTpuBaTb BCe (PU3NYECKM U KMHEMATUYeCKM BO3MOXHbIE CXEMbI
noTepmn yCTONYMBOCTN COOPY>KEHUIA, CUCTEM "COOPYXEHUE - OCHOBAHMNE", CKNTIOHOB (MacCuBOB).

7.5 PacyeTbl cnepyeT BbINOAHATH AN YCNOBWUA MNOCKOM WAW MPOCTPAHCTBEHHOW 3ajauyn. Ycnosus
NPOCTPAHCTBEHHONW 3ajayn NPUMHUMAaOT, ecnn [<3b unn j<3h (AN WNyHTOBbIX COOPYXEHMIA N CKIOHOB) MAN ecnu
nornepeyYyHoe cevyeHne COOPYXEHUs, Harpysku, reonormyeckne ycnoBsusi MEHSIOTCS no anuHe [<3b(<3h), roe ;| n b -
COOTBETCTBEHHO AJIMHA W WMPUHA COOPYXEeHWs, h - BbICOTA COOPYXEHUS C Y4ETOM 3arnybneHnsi CoopyXeHun nam
WNyHTa B FPYHT OCHOBaHMS.

Lns cuctem "coopyxeHne - OCHOBaHWE" 1 CKNOHOB, paboTatoWwmx B NPOCTPAHCTBEHHbIX YCNOBUSIX, UCNOb3yeTCs
pelweHne OOBEMHON 3ajaynm UNU peleHWe MNOCKON 3ajayu C y4yeTOM CUN TPEHWS U cuenneHus no OGOKOBbIM
NMOBEPXHOCTSM COBUraemMoro Maccvmea rpyHTa v CoopyXxeHus. [py aToM AN COOPYXEHWn ¢ (OUKCUPOBAHHbLIMM
60KOBbIMM  MOBEPXHOCTSIMW, MNapanienbHbiMU  HanpaBfeHWIO CABWra, AaBneHve Ha 6O0oKoBble MOBEPXHOCTU
NPUHMMAETCS PaBHbIM AABNEHNIO MOKOS.

PacyeT ycTONYMBOCTU COOPYXEHUN Ha HeCKallbHbIX OCHOBaHUAX

7.6 B pacyetax yCTOMYMBOCTW TrpPaBUTAUMOHHbIX COOPYXEHWA Ha HecKanbHblX OCHOBaHMAX crnegyet
paccMaTprBaTb BO3MOXHOCTb MOTEPW YCTOMYMBOCTM MO CXEMam MJIOCKOro, CMeWaHHoro v riaybuHHOro COBUIOB.
BbI6op CXxeMbl 3aBUCMT OT BULA COOPYXEHUS, KNACCU(PUKALMOHHON XapakTEPUCTKM OCHOBAHUS, CXEMbI 3arpy>XeHns
n ppyrux goakTopos. CnenyeT yuymTbiBaTh, YTO NMEPEYNCIEHHbIE CXeMbl COBUra MoryT BbiTb Kak npu NoctynaTtesbHoM
doopmMe casura, Tak U npu casure ¢ NOBOPOTOM B MnaHe.

Llns coopy>XeHunii, OCHOBaHNE KOTOPbIX - ECTECTBEHHbIE M/ UCKYCCTBEHHbIE OTKOCHI NN X rpebHu, HeobXxoanmMo
TaKkXe paccMatpueaTtb cxemy oblero obpylleHns 0TKoca BMECTE C PACMONOXEHHBIM HA HEM COOPY K EHNEM.

Insa coopyxeHuin | knacca, KpoMe MNepPeyYnCneHHbIX pacyeToB YCTOMYMBOCTU, CnefdyeT NPOW3BOAMTL OLIEHKY
CTEeneHn nx yCTONYMBOCTM HA OCHOBE aHanu3a pesy/ibTaToB pPacyeToB HaMpsaXeHHO-0ePOPMUPOBAHHOIO COCTOSAHNS
CUCTEMBI "COOpPYXEHUe - OCHOBaHMe".

7.7 PacuyeTbl yCTOMYMBOCTM COOPYXEHWIA MO CXEMe MNOCKOro casura crnegyet npov3BoAUTb ANs BCEX
COOpPYXEHUN, HECYLNX BEPTUKANbHbIE N TOPU30HTalbHblE Harpy3Kku.

Jns coopyXeHuin pacyeTbl YCTOMYMBOCTU crnedyeT MPOU3BOAUTb TONbKO MO CXeMe MA0CKoro casura B
cnenyrownx cnydasax:

1) OCHOBaHMS COOPYXEHWUI CNOXEHbI MeCYaHbIMU, KPYNHOO6MIOMOYHbIMK, TBepabiMK ( 7, <0) n nonyTeepabiMu (0

<1, <0,25) nbinesaTo-r IMHNCTbIMUA FPYHTaMU NMPU BbIMOHEHUMN YCTIOBUIA:
a) Ana cnyyas paBHOMEPHOI Harpy3Kku 1 aKCLEeHTpUcuTeTa B CTOPOHY BEPXOBOM rpaHn COOPYXEHUS:
No =< Ny; (6)
by;
) Npn aKcUeHTpUCUTETE ¢, PaBHOOEVCTBYIOWEV BCEX CU/, NPUIOXEHHbBIX K COOPYXEHMI0 B CTOPOHY HWU30BOWA
rpaHn Coopy>XeHns:

*

NG:*—SNO; (7)
by

2) OCHOBaHMSi COOPYXEHWUN CnoXeHbl TyronnactuyHbiMu (0,25< 7, <0,5) n markonnactuyHbiMm (0,5< 7, <0,75)

FMVWHNCTBIMU TPYHTAMU NPW BbINOJTHEHNI YCNOBUA (6) nnm (7) n cnenyowmnx 0ononHNUTENbHbIX yC}'IOBI/IIZ:
C1\Cy

I
tgy = tgo; + > >0,45; 8
I I *(—)Gmcm (8)
k(l+e)
LS ©)
ay,hy

roe N, - YACNO MOLENMPOBaHUS;

Om» Gy - CPELIHEE HOPMaNbHOE HanpsiXeHne COOTBETCTBEHHO Npw WupnHe b u b*;

b - paamep CTOPOHbI (lWMPKHA) NPSIMOYrONbHOV NMOLOWBbLI COOPYXEHWS, NapannenbHoi casurawowein cune (6es
yd4eTa AnnHbl aHKEPHOTO MOHYPA); o™ =b—2e,,;

€,- 9KCUEHTPUCMUTET B CTOPOHY HMU30BOW rpaHN COOPYXEHUs HOPManbHOW CUNbI P B nnockocTu noaoLBbl,

PaBHbIA PACCTOSAHUIO OT TOYKWU MepeceyeHns ¢ NoAowWBOM (pyHOAMeHTa paBHOLEWMCTBYIOWEN BCEX CuUn 40 OcCu
COOpPYXeHus;

y;- YAEeNbHbIA BEC TPyHTa OCHOBAaHMS, MPUHMMAaEMbIi HWXE YPOBHA BOLbl C y4eTOM €€ B3BeluBaloLlero
LEencTeung;

N,- 6e3pasMepHOe YMCNOo, NPUHUMAEMOE A5 NAOTHbIX MECKOB Ny=1; NS OCTabHbIX FPYHTOB N;=3;

I; - nokasate/b TeKy4ecTu;
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tgy| - pacyeTHoe 3Ha4YeHne KoagppuumMeHTa caBura,;

tgQ;s ¢ €, - PACHYETHble 3HAYEHUs XapaKTepUCTVK MPOYHOCTU TPyHTa OCHOBaHUS C Y4ETOM CTereHu ero
KOHcOoMMaauny nog Harpy3kol OT COOPYXEHWUS K pPacYeTHOMY MOMEHTY U BO3MOXHOrO WX CHUXEHUS B 30HE
NpOMOpaxXmBaHNS-0TTanBaHWs [Npy CTPOUTENLCTBE B CEBEPHON CTPOMTENbHO-KAMMaTmnyeckon aoHe (CCK3)];

¢?- KOahNLMEHT CTENeHN KOHCONMaaUNn rpyHTa;

K - KOadhPMUNEHT oMNbTpaLNn rPpyHTAa;

€ - KO3 PULIMEHT NOPUCTOCTN rPyHTA B €CTECTBEHHOM COCTOSHUN;

to - BPEMS BO3BELEHNS COOPYXEHUS;

a- KO3 MUUNEHT YMNNOTHEHMS; NPU ero onpefeneHnn yyYntblBaeTcs M3MEHEHUe e M ¢ BO BCeM AuanasoHe
N3MEHEeHNs Harpy3oK Ha OCHOBAaHWe;

Y, - YAENbHbIA BEC BOAbI;

hy- pacyeTHas TONWMHA KOHCONMAMPYEMOro CNos, NpUHUMaemMas Ansi COOPYXEHUs C WUPWMHOW Nodowsbl b, Ha
4yacTu KOTOPOW b, PacrofioXeH ApeHax, paBHOM’:

a) ons 0gHOCNONHOr0 OCHOBAHWUS:

- PV HanM4MK BOAOYNOpa, 3aneratwowero Ha rnybuxe p (i <H.); (H,. - c™. 11.6.2)

hO:h1+b_bd; (10)

- PV 3aneraHny B OCHOBAHUN OPEHUPYIOILEro Cnost Ha rnyouHe f (h <H.)
m b-b, .
=4+ —94;
o 2 2

6) Ans ABYXCNOWHOrO OCHOBAHWS C TOMWWHAMW CNOEB /iy U hy
- PU HanM4MK BOJOYNOPa U NPV k =k, (h+hy <H.)

hO:h1+h2+b_2bd; (12)

- NPV HANVYWW LPEHVPYIOWEro CNost Ha rnyobuHe iy +h, (h+hy <H,)
th  b=by

B =
L) 2

(13)

MpumeyaHns

1 3a BepxoBylO rpaHb COOPYXEHUs creayeT MPUHUMATb rpaHb, CO CTOPOHbI KOTOPOW AEeACTByeT cABuUrarowas
Harpyska; 3a HM30BYIO rpaHb COOPYXEHUS - rpaHb, B HANPaBNEHUN KOTOPOW NPOBEPSETCS BO3MOXHOCTb CABUra.

2 HacTtosiwmii NnyHKT He pacnpocTpaHsieTcsl Ha cnydau, Korga 0COBEHHOCTU KOHCTPYKLMU WM COOPYXEHUS U
reonornyeckoro CTPOEHNS OCHOBaHWSA, a TakXXe pacnpefeneHve Harpy3ok npeaonpenensioT rnybuHHbIA COBUT.

7.8 Mpwn pacuyeTe yCTOMYMBOCTM COOPYXEHWS MO CXEMEe MAOCKOro CABMra 3a pacyeTHYl MOBEPXHOCTb cABWra
cnepyeT NpUHUMATh:

- MpW MNOCKO MOAOWBE COOPYXEHWUSI - MNOCKOCTb OMUPaHWSl COOPYXEHUS HA OCHOBaHME C 06s3aTeNbHOiA
NPOBEPKOI YCTOWYMBOCTM MO FOPU3OHTANBHON MOBEPXHOCTW COBWra, NPOXOAslWei Yepe3 BEPXOBOWA Kpai noLowsbl
(BbIBOP MNOCKO FOPM3OHTANBbHOW NOLOWBLI COOPYXEHUs TpebyeT cneumnansHoro 060CHOBaHUS);

- NPV HANMYKKM B MOAOWBE COOPYXEHUS BEPXOBOrO M HA30BOrO 3yObeB:

- npw rnybuHe 3anoXeHus BepxoBoro 3yba, paBHoin nnu Gonblwel HA30BOro, - MOCKOCTb, NMPOXOASLWYO Yepes
nonowsy 3ybbeB, a TakXXe ropM3oHTaNbHYH MIOCKOCTb, MPOXOLALLYIO NO NOLOWBE BEPXOBOro 3y6a;

- npw rnybuHe 3anoxeHWs HU30BOro 3yba Honee rnybuHbl 3anoXeHUs BEPXOBOro 3yba - ropu3oHTaNbHYHO
NNOCKOCTb, MPOXOASALWY0 MO MOAOWBE BEPXOBOro 3yba (npy 3TOM BCE CUNbI CnedyeT OTHOCWMTb K YyKa3aHHOM
MIOCKOCTM, 33 WCK/IOYEHUEM [aBNEHUs BOAbl W MAaCCUBHOTO [LAB/IEHWS TPYHTA CO CTOPOHbI HU30BOW rpaHu
COOPY>XEHUS, KOTOPbIE HAANEXUT OTHOCUTb K MNOCKOCTU, NPOXOASWE NO NOLOWBE HN30BOrO 3y6a);

- NPV HanMuuM B OCHOBaHWM COOPYXEHWUS KaMEHHOW MOCTENU - MIOCKOCTM, MPOXOASWME MO0 KOHTaKTy
COOPYXEHWS C NOCTENBIO U NMOCTENN C FPYHTOM; MNPV HANMYMKM Y KaMEeHHOW nocTenu 3arnybneHus B rpyHT cnepyeTt
paccMaTpuBaTh TakXe HaK/IOHHbIE MIOCKOCTY UMW NIOMaHbIe MOBEPXHOCTU, MPOXOASME Yepes NocTesb;

- NPV HANMYUK B OCHOBAHWUM 30H, CNIOEB UM NPOCNOEK Ccnabblx FPYHTOB, B TOM YUCNE B 30HaX NPOMOpaXXuBaHus-
oTTamBaHusl, cneayeT OOMOSHUTENbHO OLUEHNBATbL CTEMNEHb YCTOWYMBOCTY COOPY X EHUS MPUMEHNTENIbHO K PacyeTHbIM
MNOCKOCTSM, NPOXOASIUMM B 9TUX 30HAX UMW CNOSIX.

7.9 MNpw pacyeTe yCTOMYMBOCTM COOPYXKEHMUIA MO CXeMe NOoCcKoro casura (6e3 noeBopoTa) npu ropm3oHTasNbHO
MNNOCKOCTW CABMra 3HaYeHns R =R, n F B ycnosusx (5) cneayet onpeaenstb no oopmynam:

Ry = Ptgoy +V.E, 4, +deyle, )+ Ry ; (14)
F =T+ Eq =T (15)
roe R, - pacyeTHOe 3HaYeHMe NPeaebHOro ConpPOTMBIEHUS NP NIOCKOM CABUTE;

P - cymma BepTuKanbHbIX COCTABASIOWNX PACHETHBIX HArpy30K (BKHOYasi NPOTUBOAABNEHVE);
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tgQys ¢y €y - XapakKTEeEPUCTUMKW MPOYHOCTU TpyHTa Mo pacyeTHOM MOBEPXHOCTW CcABWUra, npuyem s Cul

YUMTBIBAKOTCS TOMBKO HA TOW YacTu NAOWAaAM OCHOBAHMS, HA KOTOPOI OTCYTCTBYIOT pacTArnBalowme HanpsaxXeHus;
Y..- KO3 OVUMNEHT ycnoBuii paboThl, YYNTbIBAIOWNIA 3aBUCMMOCTb PEaKTMBHOIO LAB/EHWUS TPYHTa C HW30BOW

CTOPOHbI COOPYXEHNS OT rOPU3OHTANIBHOIO CMELEHNS COOPYXEHUS Npu NoTepe UM YCTOMYMBOCTH, MPUHUMAEMbIA MO
pesynbTaraMm 9KCMepuMeHTallbHbIX WA  TEOPEeTUYEeCKUX WCCeNOBaHWi; Mpu WX OTCYTCTBUW 3HAYEHUE v,
npuHNMaeTcs pasHbiM 0,7;

E, s Egpy- COOTBETCTBEHHO pACYETHbIE 3HAYEHWS TOPU3OHTaNbHbIX COCTABASIOWMX CWMbl MACCUBHOMO

OaBNneHnd rpyHta c HU30BOM CTOPOHbI COOPYXEHUA N aKTUBHOIO AaB/iEeHNA rpyHTa C BerOBOI7I CTOPOHDI;

A - nnowagnb npoekunn Ha nOoBEepXHOCTb cABura noaowsBbl COOPYXeHUA, B npenenax KOTOpOVI y4nTbiBaeTCA
cuenneHune;

Rg- roOpn3oHTaNbHas coctaBnsdowas cCunbl COI'IpOTVIBJ'IGHMI7I cean, aHKepoB N T.4.;

F- pacyeTHoOe 3Ha4YeHune CcABUraroLen cunbl;
Thys T, - CYMMbl TFOPU3OHTA/IbHbIX COCTaBAOWMUX pacYeTHbIX 3HAYeHNA aKTMBHbIX CWUN, JJ,eI7ICTBYIOLI.|,I/IX

COOTBETCTBEHHO CO CTOPOHbI BerOBOVI MU HU30BOM rpaHe|7| COOpYyXeHunsa, 3a UCKNIIYeHNeM akKTUBHOIro nOaBneHus
FPyHTAa.
anIMe'-IaHVIe - Onsa BepTuKanbHO- N HAKMNOHHO-CNOUCTbIX OCHOBaHUi tgo; W ¢ cnepyetr onpenenatb no

npunoxeHnto X Kak CpeOHEB3BELEHHblE 3HAYEHUS XapakTepUCTWK TPYHTOB BCEX C/IOEB C  y4yeToM
nepepacnpeneneHns HopmanbHbIX KOHTaKTHbIX HanPsXeHWA MexXay CnosaMmMm npornopumoHanbHO KX MOLYNaMm
Jedopmaumn.

7.10 Ecnm pacuyeTtHag cosuratowas cumna F npunoxeHa ¢ 9KCLEHTPUCUTETOM B MIOCKOCTM NOOOWBbI ep >0,05v1b »
pacyeT yCTOWYMBOCTU COOPYXEHUIA cnenyeT Npon3soanTb NO CXEME MIOCKOro CABUra ¢ noBopoTOM B nnaHe (J n b -
pa3mepbl CTOPOH NPSMOYrONbHON NOAOLWBbLI COOPYXEHNS).

OKCLUEHTPUCUTET ¢ W CUNY MNPEneNnbHOro COMPOTUBNEHWS MPW MJOCKOM CABWre C MOBOPOTOM B MiaHe

Rpl,t :oc,Rp,CneuyeT onpenendaTb OTHOCUTENIbHO UeHTpa TAXeCTU antopbl pacnpenenieHHblX No nonowse COOpyXeHuns
npenenbHbIX KacaTtebHblX HaNPsXXeHnn Tz, = T2 Py o7 -

7.11 PacyeT yCTOMYMBOCTY COOPYXEHWIA MO cxeme rnyBuHHOro cagura cnenyeT npousBoauTb:

- 0N BCEX TUNOB COOPYXEHUN, HECYLNX TONbKO BEPTUKANbHYIO HArpysKky;

- NpWM HecobnIoAeHUN YCNOBUA, MPUBELEHHbIX B 7.7, - [LONS COOPYXEHWA, HeCcyWwMX BepTUKaNbHyl W
rOPU30HTaNbHYIO HArpy3ku, pacrofioXXeHHbIX Ha He0AHOPOOHbIX OCHOBAHUSX.

7.12 PacyeTbl YCTOMYMBOCTU COOPYXEHMIA MO CXeMe CMeWaHHOoro chasura cnegyet npov3BOoAUTb ANs
COOpPY>XEHUN, HECYLLNX BEPTUKASIbHYIO U TOPU30HTANbHYIO HArpy3kn 1 pacrnonoXeHHblX Ha 0AHOPOAHbIX OCHOBaHUAX,
€cnv He cobnoaalTcs yCnoBus, NpUBeaeHHbIe B 7.7.

7.13 PacyeTbl yCTOWYMBOCTM COOPYXEHWUI HA OAHOPOAHBLIX OCHOBAHWAX MO CXeme rnyObuHHOro 1 CMeLWwaHHOro
cOBura gonyckaeTtcs npou3soanTb MeTonamy Teopun npeneibHoro pasHoOBECUs, a Ha HeOAHOPOOHbIX OCHOBaHUSX -
METOLaMU, OMEpPUPYIOWNM PaCUYNEHEHHOW Ha 9NEMEHTbl NPU3MOIA 0OpylWeHWs, COBMIFAeMOi MO NIOMaHbIM UK
KPYrnounivHOPUYECKUM MOBEPXHOCTSM CABUra.

7.14 YCTONYMBOCTb COOPYXEHWi | knacca HanneXmnT oLeHnBaTb TakXe C NOMOLbIO YUCNEHHOTO MOOENIMPOBaHNS
paspylweHust ocHoBaHus. HanpsxXeHHO-0edhopMMPOBaHHOE COCTOSHUE CUCTEMbl "COOPYXEHMEe - OCHOBaHme" npu
TakoM MOJENVpOBaHUWN crepyeTt onpenenaTtb no HennMHEenHbIM MoOensM rpyHTa, Aatowmm ctatuyecku OonycTuMmble
Nons HanpsXeHwid. 3HauYeHUs NapameTpPoOB HETMHENHbIX MOAENEA rPYHTa HAa3HA4YaloTCA NO HOPMATUBHBIM 3HAYEHNUAM
JedpopMauUnoHHbIX U pacyeTHbIM 3HAYEHWSAM NMPOYHOCTHBIX XapakTepPUCTUK rPYHTOB OCHOBaHUS.

Ins yncneHHoro mogenvpoBaHus paspyweHus npu pacyete HOC cmuctembl nponopumoHanbHO yBenMyMBaroT
JNeiCTBylolMe Ha COOPYXEHWe Harpysku uauM npornopLmMoHanbHO YMEHbLIAlT 3HayYeHnsl napametpoB BHYTPEHHero
TPEHWS TPYHTOB tgp, U ¢;. O HACTyNneHnn paspyweHns npu Taknx pacyetax cnefyert CyauTb Mo MOMEHTY Pe3Koro
pocTa pacyeTHbIX CMEeLeHWA, AOCTUXEHUIO KPUTUYECKMX OedpopmMaLnii nam oTCyTCTBUIO CXOOUMOCTY UTEpaLMOHHOro
npouecca peleHns HennHenHon 3apnadn. JOCTUTHYTHIA K MOMEHTY paspyweHusl KOaULMEHT MNeperpyskn unm
KO3 (PULIMEHT CHUXEHMSA NPOYHOCTWN Ha CABUM MPUHMMAETCA B KA4eCTBE KOIpPULIMEHTA YCTONUYNBOCTN.

7.15 lNpwu pacyeTte yCTOMYNBOCTU COOPYXEHMIA HA OCHOBAHMWSAX, CMOXEHHbIX MbINEBATO-TIMHUCTBIMA FPYHTaMM C
KO3 ONLIMEHTOM BOLOHACHIWEHNS S, >0,85 1 KO3PMLMEHTOM CTeneHn KoHconuaaumn <4, cneflyet yuntbieatb
HecTabnnM3npoBaHHOE COCTOSIHNE FPYHTA OCHOBaHWS OLHWUM U3 NPUBEAEHHbIX HXEe CnocoboB:

- MpUHUMas XapakTepUCTVKU TMPOYHOCTMU tgp, W ¢;, COOTBETCTBYIOWMMMN CTEMNeHW KOHCONuaauun rpyHTa
OCHOBaHWS K Pac4yeTHOMYy MOMEHTY (T.€. MOJIHbIM HaMpsiXEHWUsIM) UK c, |, W He y4nTbiBasi NMpy STOM B pacyeTax
Hanuuune n3bbITOYHOrO NOPOBOro AABNEHNS, 0OYCNOBNEHHOrO KOHCONMAAUNER rPyHTa;

- yuuTbiBasi MO MOBEPXHOCTM cABWra AeicTBME W3OLITOYHOrO MOPOBOr0 AABNEHWS, BO3HMKAKOWEro npwu

KOHCOMMAaUMU TpyHTa (ONpPedensieMoe 3KCMEPUMEHTAlbHbIM WM PacyeTHbIM MyTEM), U MNPUHUMAs 3HA4YeHUs
XapakTepucTuK NPOYHOCTY tgg| U ¢f, COOTBETCTBYIOWMMMI NONHOCTLIO KOHCONMAMPOBAHHOMY COCTOSIHUIO rPpyHTa (T.€.
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3PP EKTUBHBIM HANPSAXEHNSM).

7.16 Tlpm pacyeTax YCTOWYMBOCTU COOPYXEHWA Ha BOAOHACHIWEHHbIX HECKa/bHbIX  OCHOBaHMSX,
BOCMPUHUMAIOLNX KPOME CTaTUYECKMX TakXe AMHaMn4yeckue Harpysku, cneayet yuntbiBatb UX BANSHWE Ha HECYLUYIO
cnocobHOCTb TPYHTOB, o0OycnaBnvBaiollee CHUXeHWe (MPOTMB OMPeAeNeHHOro B CTaTUYeckux YCNOBUSIX)
COMPOTUBNEHUS HEAPEHNPOBAHHOMY CABUTY CBA3HbIX FPYHTOB Y BO3HUKHOBEHME N36bITOYHOrO NMOPOBOro AABEHUS B
HECBSA3HbIX rPyHTax. M36bITOYHOE NOPOBOE AaBNEHNE NPY 3TOM ONPESENSOT pacyeTHbIM MyTEM UN MO pesynbTaTam
9KCrepuMeHTanbHbIX UCCNenoBaHU.

Pacuert y0TOI7I'-WIBOCTVI COOpy)KeHVIVI Ha CKaJ/ibHbIX OCHOBaAHUAX

7.17 PacyeTbl yCTOMYMBOCTM COOPYXEHWUA Ha CKasfibHbIX OCHOBAHMWAX, CKafibHbIX OTKOCOB W CK/IOHOB cnegyeT
BbIMONHATb MO CXemam casura fno njaoCKUM WM NIOMaHbIM pacHeTHbIM MoBepxHocTaAM. [py 3TOM onpenensowmumm
ABNAIOTCA pes3y/bTaTbl pacyeTa Mo TOW CxeMe, KOTOpas rokasblBaeT HaMMEHbLWY HaOeXHOCTb COOpPYXeHus
(oTkOCa, CKNoHa).

Lns 6eTOHHbIX UM Xene3obeTOoHHbIX MOAMOPHBIX COOPYXEHWI Ha CKalbHbIX OCHOBAHUSIX ClnedyeT TakXxe
paccmatpreaTb CXeMy npegefibHoro NosopoTa (OnpokKuabIBaHNUS).

Mpy nnockon pacyeTHOM MOBEPXHOCTW cABura cnefyet yuumTbiBaTb [BE BO3MOXHbIE CXEMbl HapylleHus
YCTOMYNBOCTH:

- NOCTynaTe/bHbIA COBUT;

- COBUr C NMOBOPOTOM B NnaHe.

[Mpn nomaHoW pacyeTHOM NOBEPXHOCTU CABUra CnenyeT yumTbiBaTb TPY BO3MOXHbIE pacyeTHbIE CXEMbI:

- cABWr BOOMb pebep NoMaHoM NOBEPXHOCTU (MPOAONBHBINA);

- caBuvr nonepek pebep noMaHol NoOBEPXHOCTY (MOMNEPeYHbIiA);

- CABWr Nof yrnom Kk pebpam nomaHol NoBepXHOCTW CABMIa.

Mpwu BbIBOpPE pacyeTHOW CXeMbl creayeT UCXOAUTb U3 CTaTMYECKM U KMHEMAaTUYECKN BO3MOXHBIX CXeM notepwu
YCTOMYMBOCTU COOPYXEHNUS U HapPyLWeEHUs MPOYHOCTU OCHOBAHUS U Y4YUTbIBATb, YTO OMACHbIMUA MOryT ObiTb Kak
MOBEPXHOCTW, NMPMBSA3aHHblE K Pa3/MYHbIM KOHTypaMm ocnabneHusi (K KOHTaKTy COOPYXEHWSI C OCHOBaHWEM, K
cucTEMaM TPEWUH WAU eOVHUYHbIM TPewWwnHaM, pasfioMam, 3oHaM JApo6ieHWs B CKaNbHOM MaccuBe), Tak U
NOBEPXHOCTU, NPOXodgdline BHYTPW TPelMHOBATOro CKanbHOMO MaccuMBa B HanpasfieHMaX, He CcOoBMagaroWwmx C
TpewmnHamm.

B 3aBMCMMOCTM OT KOHKPETHbIX YCNOBWIA cnegyeT paccMaTtpuMBatb BO3MOXHOCTb MOTEPU YCTOMYMBOCTYU
COOPY>XEHNS UK C YaCTbiO OCHOBaHWSA, Ui 6e3 Hero.

7.18 Mpu pacyeTe yCTOMYMBOCTM NOTEHLMANBHO ONACHLIMUA MOTYT ObITb MOBEPXHOCTW CABUra, NMPOXOASWMe:

- No 06nacTn KOHTaKTa COOPYXEHUS C OCHOBAHUEM;

- BHYTPW OCHOBaHUS,;

- 4YaCTUYHO MO 0HNACTM KOHTAKTA M YaCTUYHO BHYTPY OCHOBAHUSI.

Mpw aTOM cnepyeT yunTbiBaTh, YTO NEPBAS U3 yKa3aHHbIX BULOB NOBEPXHOCTEN cABUra Hambonee BeposiTHa ANs
COOPY>XEHWIA HA OCHOBAHUAX NMPENMYLLECTBEHHO C FOPU3OHTANbHONW (MM 6IN3KOI K TOPM3OHTaNbHOR) NOBEPXHOCTLIO
Kak B npepenax KOHTakTa C COOPYXEHWeM, Tak M BHe ero (4ns rpaBUTaUMOHHBbIX WU KOHTPCOPCHBLIX MNOTUH,
MOAMOPHbIX CTeH W gap.). Btopas um TpeTbs pasHOBMOHOCTM MOBEPXHOCTEN cABura Havmbonee BEpPOSITHbI ANis
COOpPY>XEHWA, BO3BOAMMbIX B Y3KMX YlWENbsX WAW C 3arnybneHHol B OCHOBaHWE MOAOWBOA, B TOM 4ucne Ans
rpaBMTaUMOHHbIX M apOYHbIX MAOTUH, 4NS MOAMOPHBIX CTEH, Ha KPYTbIX CKNOHAX U T.4., & TakXe rnpu CTyneH4yaTon
NnoAoLLIBE COOPYXEeHMNS.

7.19 Bbibop cXeMbl HapyweHUs yCTOMYMBOCTU COOPYXEHWUS MM OTKOCa (CKNOHA) M ornpedeneHne pacyeTHbIX
NoBEpPXHOCTEeN casura cnepyet npou3soanTb, UCMO/b3YS AaHHble aHanm3a UHXEHEPHO-reonorn4ecknx CTPYKTYPHbIX
MoJenein, oTpaxaroLwmx OCHOBHbIE 3NEMEHThI TPELWNHOBATOCTY CKaNbHOr0 Maccuea (OPMEHTUPOBKY, NPOTSAXEHHOCTb,
MOLLHOCTb, WEPOXOBATOCTb TPELWMH, UX HYACTOTY 1 T.4.) U HANNYMe ocnabneHHbIX NPOCNoeB U obnacTei.

Mpun oueHKe YCTOMYMBOCTM CKajlbHbIX OTKOCOB HEOOXOOMMO YuYuTbiBaTb, YTO XapakTep WUx obpyleHus B
3HAYNTENbHOM CTEMeHN onpeldensieTcss reofiorMyeckuM  CTPOEeHMEeM  (CTPYKTYpoil) UM reoMexaHuyeckumu
XapaKTepnucTuKamy CKanbHOro MaccvBa, Ha OCHOBaHMM aHanv3a KOTOPbIX U NMPOU3BOANTCS BbIOOP pacyeTHOM CXeMbl
1 MeTogda pacyera.

Lns ckanbHbIX OTKOCOB MOTEHUMANbHO OMacHbl MOBEPXHOCTU OcnabneHust ckanbHOro Maccuea (TPewuHbl,
cnabble NPoOCnoun, TEKTOHUYECKME 30HbI U T.1.).

7.20 MNpw OUEHKE YCTOMYMBOCTM OMOPHbIX BEPEroBbIX MACCVMBOB MMAOPOTEXHUYECKUX COOPYXEHWU (HanpuMep,
ApPOYHbIX MAOTWMH) UAWM MOBbIX OPYrnx CKanbHbIX MACCMBOB MPW NOMaHON MOBEPXHOCTW CHOBWra, rhe CMeleHue
MaccrBa MOXeT BbiTb PACCMOTPEHO COCTOSIUMM U3 NMEePEMELEHU B ABYX B3aUMHO NMEPECceKalownXcs HanpaBaeHusix,
Heobx0AMMO paccMaTpmBaTh CABUI NOL YrioM K pebpam noMaHow NoBEPXHOCTH (MPOL0bHO-MONEPEYHbIA CLBUT).

MeTon OLEHKWU YCTONYMBOCTU BeperoBbix YNOPHbLIX MAacCUBOB AO/XEH OCHOBLIBATHCS HA CNEAyoWmMX UCXOOHbIX
NONOXEHUSX:

- pacyeTHble OMOpHble ckasbHble 6/10KM paccMaTpUBalOTCS Kak HEU3MEHsieMoe TBepLoe TeNo;

- B pacCMOTpPEHUE BBOAATCS CUnbl 6€3 y4eTa X MOMEHTOB;
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- pas3noXxeHune rnaBHOro BeKTOpa MPUIOXEHHbIX K 610Ky aKTWBHbIX CUN Ha COCTaBNSOWME NPOM3BOAMTCS Ha
Hanpas/ieHNs HopManeii K NJ0CKOCTSM CABUra 1 HanpasneHe NMMHUK UX NepeceyeHns;

- ycnosve, onpegensioliee KMHEMaTUKY CMeLLeHns MaccmnBa, COCTOSALWEro U3 BUPTyanbHbIX NepeMeLleHnin B OByX
B3aVMHO MepeceKkaloWmnxcs HanpasneHnsx, - HanpasjieHWe TNaBHOro BEeKTOpa MPUIOXEHHbIX CUM Mon Yriom K
pebpam nomaHow NOBEPXHOCTW CABUra (NMPOAO/bHO-NOMNEPEYHbIA CABUI);

- yCNnoBue O515 repexona OT CABMra ro rpaHsMm [OBYrpaHHoOro yrna BOONb NMHUWM WX NepecedyeHns K COBUry o
OLHOW W3 MNNOCKOCTE - pPaBEeHCTBO HYNIO WAM oTpuLateNnbHoe 3HavyeHWe COCTaBMAoWer rnaBHOro BekTopa
MPUIOXEHHbIX CUJ, HOPMA/bHOM K APYroi N3 MIOCKOCTEN CABUra;

- HaZleXXHoCcTb 6eperoBoro ynopa onpenensercs pesyibTatoM pacyeta HavMeHee YCTONYMBOro U3 BblAENeHHbIX
610KOB.

7.21 OueHKy YCTONYMBOCTM COOPYXEHWA Ha CKafbHbIX OCHOBAHWAX, CKajlbHbIX OTKOCOB W CKNOHOB
pPEeKoMeHAyeTCs TakXe Mpou3BoAnNTb Ha OCHOBE aHann3a pesynbTaToB YMCIIEHHOrO MOLENMPOBAHMSA HaMpPsXeHHO-
1ePOpPMMPOBAHHOIO COCTOSHUSA CUCTEMbI "COOpPYXeHue - ocHoBaHune". ns oueHkm yctoumsoct no HOC cuctemsl
"COOpYX€eHne - OCHOBaHWE" AN CKasibHblX OCHOBAHW PEKOMEeHOyeTCs MeToAuKa YUCIEHHOro MOLENMPOBaHUS
paspyLeHuns, aHanornyHaa n3noxXeHHom s 7.14.

7.22 Tpun pacyeTe yCTOMYMBOCTU COOPYXEHWIA U CKanbHbIX CKIOHOB MO CXEMe CABura BOONb pebep nomaHoi
NMOBEPXHOCTW (MPOLONbHbLIA cABWr) Hambonee 4acTo BCTpeyaeTcs Chnyyal caogura pacyetHoro 6noka no [AOBym
MNOCKOCTAM, 06pasyowwmm ABYrPaHHbIA yron, B HanpaeneHuy BOONb ero pebpa. dTa pacyeTHas cxema npuMeHnMa
LNS CKanbHOro MaccuBa UM COOPYXEHWUs, paccMaTpMBaemMoro Kak eavnHoe teepaoe Teno. Cunbl, BO3AeNCTByowWNeE
Ha pacyeTHblii 6N10K NPU3Mbl 06PYLLEHNST B KaKoW-Nnb0 TOYKE MM 30HE, MPUHMMAIOTCS Kak OeiCcTBylolWMe Ha BECb
6nok B uenom. lMpu ouUEHKe MO 3TO CXemMe YCTOWYMBOCTM OMOPHbIX BEeperoBbiX MacCKBOB TMAPOTEXHUYECKMX
COOPYXEHWA (HanpMMep, apoyHbIe MNOTUHBLI) BO3MOXHOE CMeLleHUe pacyeTHoro 6noka nonepek npuamMaTuyeckoi
NOBEPXHOCTM caBura (nonepek pebep) He y4nTbIBAETCS.

7.23 lNpwn pacyeTte yCTOMYMBOCTU COOPYXEHUIA N CKaNbHbIX OTKOCOB (CK/IOHOB) MO CXeMe MOCTynaTenbHOro u
NPOLONbHOrO CABUrOB 3HAYEHNS NapameTpoB, BXOASAWMX B ycnosue (5), Heo6xoaumo onpeaensTb No oopmynam:

F=T; (16)

R=3 (Etg(Pl,u,i + cl,ll,iA‘)+ E;+Rg, (17)

i=

—_

roe F, R- cm. chopmyny (5);

T - akTMBHag casurapowas cuna (NMpoekums paBHOOENCTBYIOWE pacHeTHON HAarpy3kn Ha HanpaBieHne caBura);

P.- paBHOOENCTBYIOWAS HOPMAJIbHBIX HANPSXEHUA (C), BOSHUKAIOWMX Ha i-M y4acTke NMOBEPXHOCTW caBura ot
pacyeTHbIX Harpy3oK;

R, - Ccina CONpPOTUBINEHNS, OPUEHTUPOBAHHAS NMPOTUB HaNpPaB/IeHNs CABMIa, BO3HMKAIOWAS OT aHKEPHbIX YCUNIA
nT.0.;

N - YUCNO Y4aCTKOB MOBEPXHOCTW CABUra, Ha3Ha4YaeMoe C y4eTOM HEOLAHOPOAHOCTUN OCHOBAHWUSA MO MPOYHOCTHBIM
N 0edOopMaLMOHHbIM CBOCTBAaM;

tg ;M cip; - PAaCYeTHble 3Ha4YeHUst XapakTepUCTMK CKanbHbIX FPYHTOB AN i-r0 y4acTka pacuyeTHOM
NMOBEPXHOCTW COBUra, onpenensieMbie B COOTBETCTBUN C TpeboBaHUsIMK pasgena 5;

A4;- naowanb i-ro yyactka pacyeTHON NOBEPXHOCTY CABUra;

E,- pacyeTHas cuna cConpoTMBNEHMS YNOPHOro Maccrea (obpaTHoi 3acbinku), onpegensiemas no 7.24.

7.24 PacuyeTHOe 3HauyeHWe CWnbl COMPOTMBNEHUS YMOPHOrO MaccuBa wAM o6paTHbIX 3ackinok cheayet
onpenensTb no opmyne

Eg=v.E, 4, (18)

roe E,, - pacyeTHOe 3Ha4yeH1e Cusbl MacCUBHOMO COMPOTUBEHNS.

Lns ynopHoro maccuBa, copepXalero MOBEpPXHOCTW ocnabneHusi, no KOTopbiM 3TOT MaccumB MoXxeT ObiTb
CHBWHYT, 3Ha4YeHve E,, cnenyeT onpenenstb 6e3 yueta xapakTepucTiK tge 1 € Mo YNOPHOW rpaHu no gopmyne

CI,IIA COS Py 11

E,q =Qgtg(0°+<P1,u)+ (19)

COS‘(X.‘F(\DLHi
roe Qg - BeC Npun3mbl BbiNopa;

A - nnowanb NOBEPXHOCTW CABUra NMPU3MbI BbINOPA;
o.- YrOn HaKnoHa NOBEPXHOCTM cABura (MNockocTn ocnabneHns) Npyuambl Boinopa K ropu3oHTY;
Q11> Cryp - PACYETHbIE 3HAYEHUS XapakTepUCTMK rPYHTOB MO MOBEPXHOCTU CABWra (Bbinopa);

y..- KO3(PPMUMEHT ycnoBuii paboTbl, NPUHUMAEMbIA B 3aBMCMMOCTU OT COOTHOWEHMS Mogynel aedopmaumu
rpyHTa ynopHoro mMaccuea (06paTHOii 3acbinku) E; N OCHOBaHUS E
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E
- npu E—;E‘lg v, =0,7;

E?‘

By q’

‘ES
- —= =01 v, =
npwu ) Ve

E
- npwu 0,8> §>0,1 v, onpenensietcs NMHENHON MHTePnonaumnen;

E, - IaBneHue nokos, onpeaensieMoe rno dopmyne

B yhz v
2 1-v
roe v - yoenbHbli BEC FPyHTA YNOPHOro Maccuea (06paTtHoOM 3achInku);

V - KO3 pULIMEHT nonepeyHor gedoopmaunm rpyHTa yrnopHoro Maccmea;

h - BbicOTa ynopa Ha KOHTakTe C COOPY>XEeHMEM NN OTKOCOM.

MpumeyaHns

1 ConpoTuBAEHNE YNOPHOr0 Maccuea CrenyeT yyuTbiBaTb TONBKO B cnyvyae obecrieyeHus nAoTHOrO KOHTaKTa
COOPY>XXEHNS NN 0TKOCA C HUM.

2Cuny E,, cneflyeT NpUHUMaTb ropM3oHTaNbHOM HE3aBUCKMO OT HaKJ/IOHa YMOPHOI FpaHy Maccusa.

E , (20)

r

7.25 PacuyeTbl YCTOMYMBOCTU COOPYXEHUA M CKalbHbIX OTKOCOB (CK/IOHOB) MO CXEMe MOnepeyHoro casura
[OMyckaeTcsl MPoV3BOAUThL, PacyeHsis NpuaMy obpylweHns (CaBura) Ha B3auMoAenCTBYOWME 3/IEMEHTHI.

PacuneHeHue npuambl 06pyweHus (coBura) Ha SNEMEHTbl MPOU3BOAAT B COOTBETCTBAM C XapakTepom
NMOBEPXHOCTWN CABMUra, CTPYKTYPOM CKanbHOro Maccuea Mpuambl U pacrnpefeneHueMm AericTBYyOWUX Ha Hee cun. B
npegenax Kaxmaoro 3/ieMeHTa rno rnoBepxHOCTU COBUra XapakTepuUCTUKU MPOYHOCTU CKaNlbHOrO rpyHTa npuHMMatoT
NOCTOSIHHBIMW.

Bblbop HampaBneHWii pacyneHeHns npuaMbl 0OPYLWEHWUS Ha 9SNEMEHTbl U pacyeTHOro MeTtoda cnegyet
NMPOM3BOAMTL C Y4YETOM TeO0Norn4yeckoro CTPoeHust maccuea. lNpy Hanvuum nepecekawwmx npuaMy ob6pyLeHus
(coBura) noBepxHocTei ocnabneHus, Mo KOTOPbIM BO3MOXHO [AOCTUXEHWE MpPenenbHOro PaBHOBECUS MPU3Mb,
NNOCKOCTM pa3fena Mexay SaNeMeHTamm cnegyet pacrnonaratb no aT!M NOBEPXHOCTAM ocnabneHus.

PacuyeT yCTOMYMBOCTM COOPYXEHMIA U CKabHbIX OTKOCOB (CKNOHOB) NO CXeMe NOMepeyYyHOoro caBura B YCNoBUSIX
Nnockon 3apayv cnenyeT MNPOU3BOLMTb B 3aBUCMMOCTWM OT BbIOPAHHOrO HampaBiEHWs PACYNEHEHMS MPU3MbI
o0bpyweHuns (coBura) Ha B3aVMOLEWCTBYIOWME 3NEMEHTHI Mo ftoboMy pacyeTHOMYy MeTomy, YAOBMETBOPSIOWEMY
YCNIOBUSIM pPaBHOBECUS B MPeAefibHOM COCTOSIHMM KakK [N8 KaXJoro pacyeTHOro sfemMeHTa (rpynnbl 3/1EMEHTOB)
npuambl, Tak W Ons Bcei npuambl obpyweHus (cogura) B Lenom. J[lonyckaeTcsl MCMoib30BaTbh [Hfsl pacyeToB
YyCTOMYNBOCTN MEeTOLbl, HECOOTBETCBYIOWMNE B MONHON Mepe BbllenpuBedEeHHbIM YCNOBMAM, OOHAKO 3TW MeTofnbl
LOMXHbl BbITb anpobypoBaHbl NPAKTVKOW U UCMONb30BaThCA B TEX Mpenenax, korha pesyibTatbl pacyeToB Mo HUM
cornacylorcsa ¢ pesyfnbraramu pacyeToB yCTOMYMBOCTY MO MeToAaM, yOOBNETBOPSIOWNM BCEM YCNOBUSAM PaBHOBECUS
B MpenesibHOM COCTOSHUMN.

7.26 1ns OLEHKM YyCTOMYMBOCTU COOPYXEHWUA Ha CKallbHbIX OCHOBAHWUSX M CKaNbHbIX OTKOCOB, OTHOCUMBbIX K |
Knaccy, npu CNnoXHbIX WHXEHEPHO-re0Nornyecknx ycrnoBusix B OOMOJIHEHWE K pacyeTy pekOMeHOyeTcs NnpoBOAUTb
nuccnenosaHnga Ha MoLensax.

Mpwn akcnepuMeHTanbHbIX NCCNEA0BAHMAX HA MOOENAX OCHOBAHUA COOPYXEHWUA NN CKaNbHbIX CKIOHOB AOMXKHbI
B COOTBETCTBMM C MEXAHMYECKMMU YCNOBUSMM Nonobus (NOpOoL HaTypbl U MaTepuana MoLenu) BOCMPOM3BOAUTLCS
Takxe Hanbonee BaxHble 0COOEHHOCTI HATYPHOrO MaccyBa: CTPYKTypa CKanbHOro MaccuBa, ero HEOAHOPOAHOCTb U
aHM3oTponus OedopMaumoHHbIX M MPOYHOCTHBIX CBOWCTB. B nepByio ouvepedb nNpu STOM AOMXKHbI HaxoOuTb
OTpaxeHne NoTeHLManbHO ONacHbIE HapyWeHNs (TPELWWHbI, Ppasfnombl 1 T.4.) HATYPHOro Maccmea.

7.27 Tpn pacyeTe yCTOMYMBOCTM COOPYXEHUIN N CKaNbHbIX OTKOCOB (CKNOHOB) NO CXeMe casura ¢ NoBOPOTOM B
nnaHe cnepyet YyunmTbiBatb BO3MOXHOE YMEHbLEHWEe COMNpPOTUBAEHWUS COBUrY R npoTuB 3HA4YeHwid cun,
yCTaHaB/MBaEMbIX B MPEAMNOI0OXEHUM NOCTyNnaTenbHOro ABNXeHns.

8 q)VIanpaLI,VIOHHbIe pac4yeTbl OCHOBaHUA

8.1 T[llpn nNpOeKTMpOBaHWM OCHOBAHWSI TUAOPOTEXHMYECKOrO COOpPYXeHusi Heobxoommo obecneyvBaTb
(PUNbTPALMOHHYIO MPOYHOCTb TPYHTOB, YCTaHaBNMBATb [LOMYCTUMbIE MO TEXHUKO-3KOHOMMWYECKUM MoKasaTensm
PUNbTPaLMOHHBIE pacxolbl U NPOTMBOAABNEHME (OUbTPYIOLEACS BOAbl HA NOAOWBY COOPYXEHMSI.

B 3aBUCMMOCTV OT KOHCTPYKTMBHOrO 0BYCTPOCTBA MOA3EMHOrO KOHTYpPa COOPYXEHWUS U TMOPOreonormyeckmnx
XapaKTepUCTUK OCHOBaHWIA HaaNeXunT onpenensaTb:

- pacnpefeneHve Hanopa unbTPALMOHHOrO NOTOKa BAONb MOA3EMHONO KOHTYpPa COOPYXEHWUS B KaXOOM W3
BbIOpaHHbIX CeYeHnii (CTBOPOB) pacyeTHo 061acT OCHOBaHNS;

- pacxofbl 1 rpagueHThbl Haropa UnbTPALMOHHOrO NOTOKA BHYTPW pacyeTHol obnact OCHOBaHMWS,, 0COBEHHO B

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHYto 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHYO MHPOPMaLMio CM. B sipibike "lMpuMevaHma”
[IOKYMEHT C U3MEeHEeHNsMM 1 AoMOoNHEeHNAMM (HOBasd pefakums)
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT


javascript:;

CIM 23.13330.2018 OcHOBaHWS T’MAPOTEXHUYECKUX COOPYXKEHMI. AKTyanm3npoBaHHas pefakums CHuM 2.02.02-85 (c UameHeHnem N 1) CTtpaHunua 28
Csog npasua ot 13.08.2018 N 23.13330.2018
lMpumeHsaeTcs ¢ 14.02.2019. 3ameHseT Cl1 23.13330.2011

MecTax COMPAXEHUA PacyeTHbIX FPYHTOBbIX 3MIEMEHTOB C PE3KO OTNYaoWmMMMca Wb TPaLNOHHbIMU CBONCTBaMM, 1
Ha y4yacTkax pasrpysku notoka (npv Bbica4MBaHMN Ha OTKOCHI, B APEHaXHble yCTPONCTBa U T.N.);

- CUNI0BOE BO3MECTBME (PUNbTPALIMOHHOMO NOTOKA HA MAcCKB rPyHTa OCHOBAHUS,

- 00Wyl0 N MECTHYIO (PUNbTPALMOHHYIO NMPOYHOCTb FPYHTOB B OCHOBAHWUM, MpUYeM O6LWyl0 (PUNbTPALMOHHYIO
NMPOYHOCTb CrieayeT OueHBaTh A5 HECKanbHbIX IPYHTOB OCHOBaHWUS, @ MECTHYIO - NSl BCEX K/1aCCOB MPyHTOB;

- copepXaHue B TPYHTOBbIX BOJaxX B PAaCTBOPEHHOM BWAE OKUCNOB MapraHua WM Xenesa C Lefblo
npenoTBpaleHns pasrpy3kM STUX BOL B ApPeHaxXHble YCTpoWcTBa WM Bblbopa creumanbHbiX ApeHaXHbIX
KOHCTPYKLMIA YCTONYMBBIX K XEMOr€HHOMY KO/nbMaTtaxy (3avneHuio) HepacTBOPMMbIMA COEANHEHNSAMN MapraHua nnm
Xeneaa;

- YCTOMYMBOCTb K XMMUYECKON Cydpdo3nn CLLEMEHTUPOBAHHBIX TMMNCOM FPYHTOB N UHbIX COAEPXALUNXCS B FPYHTE
BOJOPACTBOPUMbIX CTPYKTYpOoOOpasyowmx MMHepanos;

- KOHCTPYKUMIO M XapakTEePUCTMKU [LPEHAXHOro ¥ MpOTMBOMUILTPALMOHHOIO 06yCTpOMCTBA OCHOBaHWS
COOPYXEeHWs, a TaKXe CXeMbl pasmelleHnss B HEeM U3MepuTenbHON W perucTpupylolein annapaTypbl, C NMOMOLbIO
KOTOPOW cnedyeTt KOHTPONMPOBaTh napameTpbl PUNbTPaLMOHHbIX NOTOKOB (Nonew) n cydPO3MOHHYI0 YCTONYNBOCTb
rPYHTOB.

8.2 dopmMupoBaHMe OUNbLTPALMOHHBIX NONEel B BbIOPAHHLIX CTBOPAX OCHOBAaHWS HaA/neXuT onpemnenstb nyTem
MOLENMPOBaHNa UNbTPALMOHHOIO MOTOKa Ha (PU3NYECKUX WNU YUCTEHHbIX MOAENAX, MO3BONSAIOWMX NosyyaTtb
KapTuHy pacnpeneneHns Hanopa U rpafueHT - CKOPOCTHbIE XapakTepUCTMKM MOoToka Kak B 06nactu namuHapHoi
hunbTpaumm, Tak 1 NP He06XOAMMOCTU - NPW KBAAPATUYHOM PEXMME TEYEHNS (PUNbTPYIOLWENCS BOabI.

Mo peaynbTatamM MOOENMPOBAHUS OONXHA OblTb YCTAHOBNEHA "akTMBHAas 30HA" OCHOBaHWSA, 3a Npenenamu
KOTOPO BO3MOXHOE U3MEHEHMe XapakTepuUCTWK crnararolmnx ero rpyHToB CYLWECTBEHHO He MOBAUSET Ha YCNnoBus
hOPMUPOBaHNS OUNBbTPALMOHHOrO NONS B pacyeTHOM cTBope. Pasmepbl pacuyeTHoi obnactv LONXHbl ObiTb He
MeHblle 30Hbl, OrpaHVyYeHHOW paauycoMm "akTWMBHOW 30HbI" dounbTpauun: R, ~2H.. , roe H,,. - MakcumanbHbliA

Hanop Ha CoopyXeHun. B NpocTbiX, NoAfaloWNXCA HECNOXHOW CXemMaTmnsaumm cnyyasx, quibTpaunoHHbIE pacyeThbl
BbIMONHAKTCS aHANMUTUYECKNMN METOAAMU.

PacyeTbl u MogennpoBaHue ounbTPaUMOHHOrO NOTOKA AOJIXHbI OCYWECTBNATLCS Ha 6ase OaHHbIX, MONYYEeHHbIX
NPU UHXEHEPHbIX M3bICKAHMSAX U OOCTATOYHO MOMHO OTpaXawwmx reofiormyeckyro CTpyKTypy rpyHToOBOro Maccuea
OCHOBaHMSl, C BblOENEeHMEM B HeM Haunbonee xapakTepHbiX MO CBOWM (PUIbTPALMOHHLIM CBOWCTBAM Y4acTKOB,
nonagawowmx B "aKTMBHYIO 30HY" obnacTu omnbTpaunn, y4nTbiBasi BOIMOXHOE U3MEHEHWE 3TMX CBOMCTB BO BPEMEHM
(BCnencTBMe YBENUYEHUS WAN YMEHbLUEHMS HanpsXeHWin W aedopmaunii B TPYHTOBOW TOMWE OCHOBaHWS,
KPUOreHHbIX 1 MUKPOBNOIOrMYEeCcKMX NpoLEeccoB, 1 T.1.).

8.3 Tllpyu BbLINONHEHMN UNbTPALUMOHHBIX pacyeToB ANl TPYHTOBbIX MNAOTMH HEobXoAMMO y4MTbiBATb
IOMNONHNTENbHOE 0OBOAHEHUE BEPXHMX MENKO3EPHUCTBIX CNOEB FPYHTOBOM TONIWM (Bblle MOBEPXHOCTU Aenpeccun)
BCNeacTBMe obpas3oBaHMsl B HUX NACCUBHOI "KanunNsapHO KaiMbl", HENOCPEACTBEHHO CBA3AHHOW C 30HOW MONMHOMO
BOJOHACHIWEHNS N Y4aCTBYIOWENR B POPMUPOBAHMM OUIbTPAUMOHHOro notoka. [lnsg atoro cnegyeT MCNoib30BaThb
3Ha4YeHus, npueeaeHHble B Tabnuue 6.

Tabnuua 6
Bupg rpyHTa B 30HE KanuansapHoro BbicoTa naccuBHOro 3aBmcaHus "kanunnsapHom
BOLOYOepXaHus Kanmbl" H,, M

Mecok cpenHe3epHUCTLIN 0,12-0,35

Mecok Menko3epHUCTbLI 0,35-1,0

Cynecb 1-3

CyrnuHok 3-6

["'nuHa nerkas 6-12

8.4 dunbTPaUMOHHYIO MPOYHOCTb OCHOBAHWS CrneayeT OueHMBaTb, COMOCTAaBNASA MOJIyYEeHHble B pe3ynbTare
MOENUPOBAaHNS 3HAYEHNS XapakKTepuUCTUK OUNbTPAUNOHHBIX NONen (rpagneHTbl Hanopa, CKOPOCTU omnbTpaunmn) C
UX KPUTUYECKMMUN 3HAYEHUSAMN.

Ecnu B OCHOBaHWMU COOPYXEHWSI 3aneratT HecKalbHbIe FPYHTbl, HEODXOAMMO TakXxe Oonpenenatb 06wyt
PMNbTPALMOHHYIO MPOYHOCTb Mcxoas ma ycnosms (1). MNpy aToM napameTp F, nonaraeTtcs paeHbIM OCPeOHEHHOMY
rpanuneHTy Hamopa /I, ,, BOOMb NOA3EMHOr0 KOHTypa COOpYXeHUsi, onpeaensemMomy ans coopyxeHui |-ll knaccos no
mMeTody YONMHEHHOW KOHTYPHOW NUHMKM. 3a 3HayeHue R, NPUHMMAETCS pacyeTHbIA KPUTUYECKUA rpadneHT Hanopa
1., » YACNEHHbBIE 3HAYEHNS KOTOPOro NprBeaeHbl B 5.31.

KoathduumeHTbl HageXxHoCTn v, U y,, cnepyeT NPUHMMaTh Mo pasgeny 4 no npenenbHbIM COCTOSHUSM NEPBON
rpynnbl. KoadouumneHT v, B 3TOM Cinyyae paBeH eanHuLe.

8.5 MecCTHyl0 (OUNbTPALMOHHYIO MPOYHOCTb HECKaNbHOrO OCHOBAHWS, KOTopas, B OTAMYME OT obwer,
obycnoBneHa MUCKMOYNTENBHO KOHKPETHBIMA MPOSIBNEHMSIMU (BMAAMM) HAPYLWEHUS CydPdO3MOHHOW YCTORYMBOCTM
rPYHTOB, HEO6X0AUMO ONpPeaensiTb TONbKO B cneayowmx 061acTsx 0CHOBAHUS:
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- B MECTE BbIx04a (pasrpysku) unbTPaLMOHHOrO NOTOKA U3 TOMWW OCHOBAHWUS B HUXHWIA Bbedd, ApeHaxHoe
yCTpOWcTBO, BopTa 1 HO CTPOMTENBHOrO KOTIOBaHA U T.M.;

- B Npocnoiikax cyO3MOHHO-HEYCTONYNBBIX FPYHTOB;

- B MecTax ¢ 60ofbluMM nafeHveMm Harmopa (WbTPALMOHHOrO MOTOKa, HampuMep npu oBTekaHuu Moa3eMHbIX
nperpas;

- Ha y4yacTKax KOHTaKTa rPyHTOB C CyLEeCTBEHHO PasHbiMU Vb TPALMOHHBIMU CBONCTBAMU U CTPYKTYPON.

MeCTHYI0 OUNbTPALMOHHYI0O MPOYHOCTb HECKaNnbHOrO0 OCHOBAHMS CRefyeT OLeHMBaTb, MCXons K3 obuwero
ycnosus (1), monaras F, W R, pPaBHbIMA COOTBETCTBEHHO MECTHOMY rpagueHTy Hamnopa [,, B paccMaTpuBaemoii

obnacTu ocCHoBaHus 1 MECTHOMY KPUTUYECKOMY rpagneHTy Hanopa I, , onpenensembiM nNo 5.31.

MeCTHyl0 (PUNbTPALMOHHYIO MPOYHOCTb CKANbHOTO OCHOBAHUS HAANEXWUT OLEHMBATb aHanoruyHbiM 06pas3om
ncxons u3 ycnosus (1), B KOTOpOM napameTpbl £, U R, NPUHUMAIOTCS PaBHbIMU COOTBETCTBEHHO CPeaHei CKopoCTH

OBNXEHNA BOAbl B TpelWwnHax Maccnea oCHoBaHUA Uest, j n KpI/ITI/I‘-IeCKOI7I CKOpOCTK OBMXEHWA BOObl B TpelWnHax Ucrjs

onpegnensembiMy rno 5.31.
KoabpuumeHTsl v, v, N vy, NPU OLEHKAX MECTHOW MPOYHOCTU NMPUHMMAIOTCS TakMMK Xe, Kak npu pacyetax

obLwei ornbTpPaUMOHHO NPOYHOCTH.

8.6 MNpwu BbIBOpPE CUCTEMBI APEHAXHOMO 1 NPOTUBOGMIbTPALMOHHOrO 06YCTPONCTBA OCHOBAHMWS NPOEKTUPYEMOrO
COOpPYXeHNs He0BXOANMO YYMTBIBATb UHXEHEPHO-TE00rnYeckne, rmaporeoornyeckue, rmaposiornyeckre ycnoeus
yyacTka COOpPYXEHMUS, YCNOBWS €ro akchnnyataumm u TpeboBaHUS MO OxpaHe OKpyXawuweh cpedpl B 4acTtu
noaTonneHus, 3abonayvBaHnsa npuneralowen TeppUTopUn, akTUBM3aUMmn KapcToBO-CyPPO3MOHHBIX NPOLECCOB U T.M.

Cnctema  OpeHaxHbIX U MNPOTMBOMAbTPAUMOHHBIX — MEPOMPUATWIA  OOMXHA  WMCNONb30BaTbCA  ANS
NpeaoTBpaWeHnsl  HapyweHUst yCTOMYMBOCTM  CKJOHOB B HUXHMX Obedpax coopyxXeHuin, 6HacceliHoB
rMAPOAKKYMYNMMPYIOWNX 3MEKTPOCTAHLMIA U HAcCeiHOB CYTOYHOIO PEryNMPOBaHNs, a Takxe A5 NpefoTBpalleHus
HEeraTMBHOrO BJIUSHUA W3MEHEHUsI TUOPOreosiorM4yeckoro peXxmMa OCHOBaHMS B npouecce CTPoUTeNnbCTBa WU
aKcnayataumm MpoeKTUPYEMOro ruapOTEXHUYECKOrO COOPYXEHWUs (MM ero CTPOMTENbHOrO KOT/NOBaHa) Ha
CYLLECTBYIOWME COOPYXEHUS, KOHCTPYKLUN N MHXEHEPHbIE KOMMYHUKALNN.

8.7 YcTpoicTBO NPOTUBOMOUNBbTPALMOHHBIX 3aBec 06s3aTeNbHO B CAy4asix, KOrha OCHOBAHWE CNOXEHO
hUnbTPytoWUMY  cNnaboBOAOYCTONYMBEIMM U ObICTPOPACTBOPUMBIMK, @ TakXe Cy(pdO3NOHHO HEYCTOMYMBBIMU
rpPyHTamu (rMnc, aHrMapuT, KaMeHHas CoJib, 3aCOMNIEHHbIE 1 3aruncoBaHHble, a TakXe CUNbHOPA3HO3EPHUCTbIE FPYHTHI
M T.0.), a TakKXe B cnyyasx HeobxoAMMOCTU NPefoTBpalEeHVs HeXenaTeNbHbiX (PUNbTPaUMOHHBIX NoTepb. [Mpu
BOOOCTOWKUX, HECYPIO3MNOHHbBIX FPYHTaX YCTPONCTBO 3aBECHI [OJIXHO 6bITb 06OCHOBAHO.

8.8 TlpoTMBOOMNbTPALMOHHBIE YCTPOWCTBA (3aBEChbl, MOHYPbl, 3KPaHbl) AOMXHbLI  BbINOAHATLCA U3
ManornpoHMLAEMbIX MaTepuanoB, KO3(MUUUEHT unbTpaumMm KOTOpbIX Kak MuHMMYM B 20 pas MeHblie
KoagphuumeHTa punbTpauMnm OCHOBaHWsA. TonwmHa NPOTMBOUNLTPALMOHHOW 3aBecbl LOMXHa obecneynBatb
HENpeBbIWEHNE KPUTUYECKOro rpagveHTa, onpegenswowero unbTpaLMOHHY0 MPOYHOCTb CcaMol 3asechl. Ha
yyacTKax COnpsXXeHus 3aBechbl C NOOOWBON COOPYXEHUS A5 YMEHblUeHMs rpaduMeHToB Hanopa unbTpaumoHHOro
noToka B 3TOM MeCTe W LOMNOSIHUTENbHOrO YMNAOTHEHUS rPpyHTa AN NpefoTBpalleHns ero cydpdosnm B NpoekTe
crnenyet npejycmarpusatb MECTHOE YCUNEHWNE 3aBeChl.

8.9 MMpn 6nu3koM 3aneraHun cnabonpoHMLAEMbIX TPYHTOB MPOTUBOOUNILTPALMOHHYIO 3aBecy cregyet
conpsraTtb C BOLOYNOPOM; Npu rnybokoM 3aneraHmm BOLOynopa paccMaTprBaeTCs BUCSYas 3aBeca.

MapameTpbl NPOTMBOOUNLTPAUMOHHOW 3aBechl (FNy6uHy, OAUHY, TOMWMHY M MECTOMONIOXEHWE B OCHOBaHWM
COOpY>XeHuit) cnefnyeT OOOCHOBbIBATb pPacyeTOM MM pesynbTaTaMy SKCNEPUMEHTANbHbIX uccnegoBaHuii. [ns
coopyxenuin llI-IV knaccoB napameTpbl MNPOTUBOGUIbTPALMOHHON 3aBecbl OBOCHOBLIBAIOTCS PacyeToM Unu
NPUHMMAIOTCS MO aHanoram.

8.10 lMpu NpPoeKkTUpOBaHMWN CKaNbHbIX OCHOBAHWUI BbICOKMX OETOHHBIX MAOTWH CNeayeT y4yuTblBatb, YTO MO
HamnopHOI rpaHbiO B MpoLecce NoAbeMa YpPoBHS BepxHero 6bedoa (YBB) MOXeT BO3HWMKHYTb 30HA pasynioTHEHWS
3HAYNTENbHBIX pPa3MepoB C pPas3pbiBOM MNPOTUBOUILTPALUOHHON 3aBECbl, MHOIMOKPAaTHbIM  YBEIMYEHUEM
POUNbTPAUMOHHBIX PacxodoB, a TakXe C 3aMeTHbIM yBENUYEeHUEM NPoTUBOLABMEHUS. B cBA3M C 3TUM B npoekTe
LOMXHbl OblTb OLEHEHbl pasMepbl 3TUX 30H U MNPEeoyCMOTPEHbl TEXHUYECKME W TEeXHOMOTMYEecKUe peleHus,
obecneymsalroWwme BO3MOXHOCTb BOCCTAHOBNEHWUS Tpebyemol BOOOHENPOHMLAEMOCTU 3aBechl - Kak B mpouecce
cTpouTenbcTea 1 nogbema YBB, Tak 1 B npouecce akcnayaTtaumm COopyXeHus.

8.11 B MecTe conpsxeHus npoTUBOMOUAbTPALNOHHBLIX YCTPOWCTB FPYHTOBbLIX MAOTMH CO CKalfibHbIMUA FPyHTaMmm
ocHoBaHusl unu beperamMn B MpoekTax cregyeTt npeaycMmaTpvBaTh yKNagky U ynjoTHEHWe rpyHTa, YCTOWYMBOMO K
cydhho3un 1 cnocobHOro KONbMaTUPOBaTh TPELUMHBI B CKane.

8.12 B npoekTtax OCHOBaHW/ BOLOMOAMOPHbLIX COOPYXEHMIA B KayecTBe MEPONpUATUS MO CHUXEHUIO
npoTMBOAABNEHNS cnedyeT npedycMaTpuBaTtb MCMOMb30BaHUE Pa3HOro BMAA OPEeHaXHblX YCTPOMCTB. B ckanbHbIX
OCHOBAHMSIX OpeHax cneayeTt pacrnofaratb riaBHblM 06pasoM CO CTOPOHbLI HAMoOPHOM FPaHu COOPYXEHWs, a Mnpu
HeLOCTaTOYHON 3P hpekTMBHOCTM paboThl TAKOrO ApeHaxa - 1 B CPenHel YacTu ero NoaoWBbI.

MecTononoxeHve gpeHaxa W ero pasmepbl crnegyeT Onpenenstb UCxoas m3 TpeboBaHuii HeobxomMMoro
CHUXEHUS OUNbTPALMOHHOrO NPOTUBOAABNEHUS HA MOAOLBY COOPYXEHUS U 0BecneyeHns [OMyCTUMbBIX 3HAYEHWI
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BbIXOOHbIX rPaANeHTOB Hanopa, He NPUBOLAWMX K HAPYLWEHUIO PunbTpaLMoOHHOM NPOYHOCTM FPYHTOB OCHOBAaHWS, a B
CCKS3 - c yyeTOM TENNOBOr0 pexnma CUCTEMbI "COOPYXEHNE - OCHOBaHMe".

YCTPOWCTBO ApeHaxa npu Haanyuu B OCHOBAHWW TPYHTOB, NMOABEPXEHHbIX XUMUYECKOW UMM MexaHu4yeckKown
Cydpo3nn, HanmMynum B TPYHTOBbIX BOAAX B PACTBOPEHHOM BMAE OKWC/IOB MapraHua wuau xenesa, [IOOJIXHO
060CHOBbIBATHCS PACYETOM MW pe3ynbTaTamm aKCNepUMEHTaNbHbIX UCCNeaoBaHUA.

8.13 lNpu NpoekTMpoBaHUU NPOTUBOOMNbTPALMOHHOW 3aBEChbl B HECKaNbHOM OCHOBaHMM cnepyeT npuHuMaTb
cnegytolme KpUTNU4ecKme rpagmeHTbl Hanopa:

- B MHbEKUWOHHOWN 3asece: 7,5 - B rpaBuiiHbIX U ranevyHnKoBbIX rpyHTax; 6,0 - B neckax KpyrHbiX 1 cpenHem
KpynHocTu; 4,0 - B MENKUX neckax;

- B 3aBece (amagoparme), coopyxaemoii crnocobom "cteHa B rpyHTe" B rpyHTax ¢ KoadpuumeHTamm b Tpaumm
no 200 m/cyT, - no Tabnuue 7 B 3aBUCMMOCTM OT matepvana v ANMTENbHOCTW SKCMayatauun 3aBechl. Takxe B
Tabnuue 7 npuvBeOeHbl XapakTEPUCTMKU MaTepuanos, MCMONb3yeMble MPU pacyeTax MEexaHW4yeckoih MPOYHOCTU

3aBecChl.

Tabnuua 7
Matepunan 3aBecsbl PacueTHble 3Ha4YeHNs xapakTepucTmk
KpMTHYeCKuia npenen NPoYyHOCTM Ha mMoaynb KoadhpuLnEHT
rpafveHT Hanopa |0OHOOCHOoe cxaTtue R, | aedopmaumm E, nonepeYHon
I, MMa MMMa Jedopmauum
beToH 180 11,5 22-103 0,20-0,22
[ nuHoLEeMeHTOBEeTOoH 150 1,0-2,0 300-500 0,35-0,37
["MMHOLLEMEHTHbIV pacTBop 125 1,0-2,0 3-5 0,37-0,40
KomoBas rnmHa 40 - 20-25 0,32-0,38
3ar IMHN3NPOBAHHbBIA FPYHT 25 - 15-20 0,30-0,35
MpumeyaHue - [1ns BPEMEHHbIX 3aBEC KPUTUYECKME TPadNeHTbl Hanopa yeenmynsatot Ha 25%.

8.14 Tlpu npoekTupoBaHuM MNPOTUBOMPUILTPAUNOHHON LEMEHTALMOHHON 3aBecbl B CKafbHOM OCHOBaHWUN
KpUTUYECKU rpaameHT Hanopa /., B 3aBece B 3aBMCUMOCTW OT yAeNbHOro BOL4OMOrIOWEHNS B Npeaenax 3aBechl g,

cnenyeT NpuHMMaTb no Tabnuue 8.

B cnyyae korpa 3aBeca (ofHa uUny B COYETaAHUM C APYrMMU NPOTUBOOMNbTPALMOHHBIMA YCTPONCTBAMN) TakXe
3aumuaeT OT BblllenadymeaHunAa coaepXalumecsa B OCHOBaHMM pacTBOPUMbIE TPYHTbI, OONyCTUMOE YyOenbHoe
BOAOMOrIoWweHne cnenyeTt 0bOCHOBLIBATbL pacyeTaMu UK KCNepUMEHTanbHbIMA UCCNENOBAHUSIMUA.

MpoHMLaeMocTb NPOTUBOPUNLTPALMOHHON 3aBechl O0MXHA OblTb MEHbLIE MPOHULAEMOCTU FPyHTa OCHOBAaHUS
He MeHee yeM B 10 pas.

Tabnuua 8
Y nenbHoe BOAOMNOr NOWEeHNe CKanbHOro rpyHTa B Kputuyeckunii rpaoneHT Hanopa
3aBsece g, N/(MUH'M 2) B 3aBece
<0,02 35
0,02-0,05 25
>0,05 15

8.15 [lns npepoTBpalleHus Bbinopa rpyHTa Ha yyactkax, rae punbTpaunoHHbI NOTOK € rpagueHTamMmn Hamnopa,
6nM3KMMN K efuHULEe, BbIXOAWT Ha MOBEPXHOCTb OCHOBaHWSA, B MpoekTe Heobxooumo npepycmaTpusatb
NPOHULLIAEMYIO MPUTPY3KY UNU pasrpy304Hblii apeHax. Martepuan npurpysky AOMXeH noabuvpartbcs Mo NpuHUMny
obpaTtHoro ounbTpa Ans 3aWmnTbl FPyHTA OCHOBAHNS OT KOHTAKTHON Cydddo3unn.

Heobxoammas TonwwyHa Npurpyskn onpenensieTcs NCXons n3 ycrnoBus HegonyleHns omnbTPaurMoHHOro Bbinopa
rpyHTa.

9 PacueTt MecTHOM NMPOYHOCTU CKaJibHbIX OCHOBaHuUMN

9.1 Pacyet MEeCTHON MPOYHOCTU CKasibHbIX OCHOBAHWIA FMAPOTEXHUYECKNX COOPYXEHWI cnegyeT Npov3BOAUTb
ans:

- yCTaHOBNieHMsI HeobXxoAMMOCTU pa3paboTky MeponpusiTUiA, NPenoTBpPAllaloWNX BO3MOXHOE HapylleHne
NPOTUBOPUNbTPALNOHHbBIX YCTPOWCTB;

- yyeTa npv paspaboTke MEPONPUATIIA MO MOBLIWEHNIO MPOYHOCTU 1 YCTONYMBOCTY COOPYKEHMWIA;

- yyeTa OOCTUXEHUS npegena MeCcTHOM NMPOYHOCTM NpU pacyeTax HanpsXeHHO-4edOPMUPOBAHHOINO COCTOSIHNSA
CUCTEMBI "COOPYXEHUe - OCHOBaHMe".

PacyeT MecTHOM NpoYHOCTM cnedyeT NPou3BOAWUTb AN OCHOBaHWA coopyXeHui |-1l knaccoe no npenenbHbIM
COCTOSIHUSIM BTOPOM rpynnbl NpyM OCHOBHOM COYEeTaHWM Harpysok. [puy 3TOM 3Ha4YeHUs KO3PMUUMUEHTOB y, W v,

npUHYMAlOT paBHbiMK eguHuue (v,=v,.=1), v.=0,95.
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9.2 [poBepky MECTHOW NPOYHOCTMN CKanbHbIX OCHOBAHWI CneayeT NPOn3BOAMTb MO PacyYeTHbIM Nolwankam:

a) coBnagarolmmM ¢ NAOCKOCTSAMU, MPUYPOYEHHBIMU K TPELNMHAM B MacCuBe;

6) coBnagaowWwmM ¢ NNOCKOCTbIO, MPUYPOYEHHOI K KOHTAKTY "COOPY>XEHME - OCHOBAHUE" 1 K KOHTaKTaM CKanbHOW
Nnopobl C YKPENUTEbHbIMA KOHCTPYKLIMSIMU B OCHOBaHMM (WNoHKamu, 3ybbsiMu, pewetkamu 1 T.4.);

B) He COBMaaloLmM C NAOCKOCTSAMUN, MPUYPOYEHHBIMU K TPELWMHAM N K KOHTAKTY "COOpY>XeHue - OCHoBaHue".

9.3 Kputepun obecrneyeHnss MECTHOW MPOYHOCTM MO Niowankam, ykasaHHbIM B rnepedncneHusix a) u 6) 9.2, -
cnegytolne ycnosus:

GA
S <1; 21
P @1

,m, 1

) 2
0 - o;tgp;n+c;n _ (01 sin”B; — o3 cos Bj)tgq)j,]] +Cin o1 (22)
/ T (o4 —63)sinBj cosf3; ’

roe ej - OTHOWeHMe npegenbHblX KacaTe/lbHbIX HaI'IpSI)KeHI/IVI Ha pacquHon nnowanke K akcnnyatauOHHbIM;

G;, T; - COOTBETCTBEHHO HOPMasbHOE 1 KacaTeNbHOe HanpsAXeHWs Ha pacyeTHOW niowanke, NpMypoYeHHoN K

MAOCKOCTU TPELWWHbI (KOHTaKTa), OT HOPMaTMBHbBIX HArpy30K B pacYeTHOM COYeTaHuu;
Gy, O3 - COOTBETCTBEHHO Makc/MMasnbHOe 1 MUHMMabHOE MaBHbIE HAMPSXEHUS OT TeX Xe Harpysok;
B;- OCTpbIAi yron MexXnay pacyeTHOW NoWankoi, NPUYPOYEHHOW K TpewuHe (KOHTakTy), W HanpasneHuem
rMaBHOMO HaNPAXeHus o ;
tg®; 11, ¢; 1 - PACYETHbIE XaPaKTEPUCTMKMN LS PACHETHBIX NOWAN0K, MPUYPOYEHHbIX K TpewnHaM (KOHTakTy);
R, ,,11- PacyeTHoe 3HayeHue npepena MPOYHOCTM MaccuBa CKanbHOro rpyHTa Ha OAHOOCHOE pacTsiXeHue,
onpepnensemoe B cooTBeTCTBUM C 5.35.
9.4 Kputepumn obecrneyeHnss MecTHOW MPOYHOCTWM MO Mowagkam, ykasaHHblM B nepeuyucneHwm B) 9.2, -
crepnytolne ycnosus:
O3
Rt

<1; (23)

,m, Il

2
0,, = m-\/(ﬁﬁg@m,u +cm,uX03tg(Pm,u +cm,“) >1, (24)

A€ 2@, 11, Cpu - PACYETHbIE XapakTepPUCTUKN 0N PACHETHbIX NoWanok, He NpUypoYeHHbIX K TPelWnHaM N KOHTaKTy

"CoopyXeHune - OCHOBaHue".

9.5 Ycnosua (21) n (23) npu oueHkax BO3MOXHOCTM pasynioTHEHUS MaccuBa crnemyeT NpoBepsiTb BO BCEX
yKkasaHHbIx B 9.1 cny4yasx, a ycnosus (22) v (24) npu oLeHkax BO3MOXHOCTU NiacTuyeckux gedpopmaunii - B aTuxX xe
cnyyasix, HO TOMbKO npu o3<0. YcnosBusa (22) n (24) cnepyeT MNpPOBEpsATb ANS yyeTa HaPYWEHUA MAPOYHOCTU

OCHOBaHMsl NMpW pacyeTax ero HanpsiXXeHHO-A4ePOPMUPOBAHHOIO COCTOSIHUS U Npu pa3paboTke MeponpusTuii no
MOBbIWEHWIO MPOYHOCTYM 1 YCTONYNBOCTY COOPYXKEHNSI.
Mpwn oueHKe HaAEeXHOCTU NPOTUBOUNbTPALMOHHBIX YCTPOMCTB NPOBepKa BbIMONHEHWS ycnosus (21) (ecnn o,

<0) npm oueHKe pa3ynnoTHEHNS OCHOBAHWSA ANS NNOWanok, COBNaaarWwmx C NI0CKOCTbIO 3aBEC, HE MPOM3BOANTCS.

Mpw HEBBINONHEHWUN NPUBELEHHBIX BbIlWE KPUTEPUEB MECTHON MPOYHOCTU HEOOXOAMMO OMpedensiTb OYepTaHUs
30H pasynnoTHEHUS 1 NaacTUYeCKnx gedpopmarmii.

30Ha pas3ynnoTHeHUs He HOOoNXHa nepecekatb LEMEHTAUMOHHYIO 3aBecy W gpeHax. B npotmeHOM cnyyae
LOJXHbl BbITb BbINOMHEHBI (PUNbTPAUMOHHBIE pacyeThl B COOTBETCTBUM C pa3fenioM 8 B HENUHERHON NMocTaHOBKE C
Yy4eTOM U3MEHEHHOr0 (PUNbTPaLMOHHOIO pexunma.

30Ha nnacTuyecknx oegpopmMaunii LonxHa oxBatbiBaTe He 6onee 1/3 NOAOWBLI COOPYXEHNS U NOTEHLNANBHO
OnacHOW pacyeTHON NOBEPXHOCTN cABUra.

9.6 Mpwv onpefeneHny HaNpPSAXeHnid o, 1;, o, o3 B dpopmynax (21)-(24) cnefyet NPUMEHSTb BbIYUCIUTENIbHbIE

N 3KCnepuMeHTanbHble MeTOAbl MEXaHUKWU CMIOWHON Cpenbl U reoMexaHuKu.

JlonyckaeTcs paccmaTtpvsatb OCHOBaHWE COBMECTHO C COOPY>XEHUWEM Kak CUCTEMY NNHENHO-OeddopMUpyeMblX
Ten, Ha KOHTaKTe MeXAay KOTOPbIMY BbIMOMHAIOTCS YCNOBUS PaBHOBECUS 1 paBeHCTBA NepeMeLLeHN.

Mpn oboCHOBaHWM AOMNyCKaeTCs CxemaTm3aumsi CUCTEMbl "COOPYXEHWe - OCHOBaHWe", No3BonsowWwas pewarb
NAOCKyl0 3adayy Teopuu YnpyrocTy NPUMEHMTENbHO K OAHOMY WAW HECKONbKUM MAOCKUM ceyeHusiM. [pu aToM
NMOBEPXHOCTb OCHOBAHMS MOXET OblTb MPUHATA NNOCKOW, & TEN0 OCHOBaHMS - Kak OAHOPOAHbIM, TaK U COCTOSLWMM U3
HEeKOTOpOro 4mcna OOHOPOLHbIX obnactell WA C HEMPEPbLIBHO W3MEHSIOWMMUCS XapakTepuctukamu. [pu
HeobXxooMMOCTV cneayeT yunTbiBaTb €CTECTBEHHbI penbed NOBEPXHOCTN OCHOBAHMS, NPOCTPAHCTBEHHbIN XapakTep
paboTbl CUCTEMBbI "COOPYXEHME - OCHOBaHME", a TakXe [eTanuavpoBaTb pacnpefeneHne MexaHUYeckKux
XapakTepnCTUK OCHOBaHNS.

Mpu onpeneneHUN HaMPSXEHHOro COCTOSIHMS OCHOBaHWS crnefyeT Y4YuTblBaTb BbISIBNEHHblE aHW30TPOMHble
CBOWCTBA rpyHTa.

Ecnn npw onpeneneHnn HanpsiXeHwid B HEKOTOPbIX 061acTAX OCHOBAHWS OOHO WAW HECKONbKO U3 YCNOBWA,
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onpeneneHHbix No goopmynam (21)-(24), He BbINOMHAKTCS, TO cnedyeT YTOYHUTb peleHne 3a4aym ¢ UCMoNb30BaHNEM
HENNHENHOW 3aBMCUMOCTMN MEXAY HanpsSXeHusMrn 1 gedopmauusamMm UM N3SMEHEHUEM TEOMETPUN CEYEHUS 3a CYeT
WCKIOYEHMNS U3 PACCMOTPEHMS yKal3aHHbIX obnacTeii.

10 OnpepeneHune HanpsiXeHUN

10.1 HanpsixeHnst B OCHOBaHWM COOPYXeHusl HeobxoAuMo onpeaensitb LNs UCMONb30BaHMS MX B pacyeTtax
NMPOYHOCTN KOHCTPYKUMWA 1 COOPYXEHWIA, YCTONYMBOCTN COOPYXEHUIA, B pacyeTax 0camnok, Hecywei cnocobHOCTH U
MECTHOW NPOYHOCTN OCHOBaHUIA.

[Mpy NPOEKTMPOBaHUN COOPYXEHUN Ha CKalbHbIX OCHOBAHWAX ONpedeneHne KOHTAKTHbIX HanpsXeHui
HeobxoauMo Ansi  OBOCHOBAHWS  MPOEKTMPOBAHWS  MPOTMBOUIbTPAUMOHHBIX  MEPOMPUSITUA U OLEHKU
PUNbTPALNOHHON HaOEeXHOCTU MOA3EMHOr0 KOHTYypa COOpYXeHWh. PacnonoxeHve ueMeHTaumoOHHON 3aBechl noj
NnoTuHoM B 06nacTu, rae MMEKT MECTO PacTArMBatoWmMe HaNPsXeHNs, Pe3K0O CHUXaeT aPEKTUBHOCTb 3aBEChHI, KakK
cnencteme, Tpebyetcs paspabotka chneumanbHbiX KOHCTPYKTUBHBLIX PeWeHWin nns obecnevyeHust HameXHOCTU
NoA3eMHOr0 KOHTYypa COOpYXeHUS.

10.2 lMpu onpeneneHnn HanpsiXeHwin HeobXOOMMO YYMTbIBATb KOHCTPYKTUBHbIE OCODEHHOCTU COOPYXEHUS,
nocnefoBaTenbHOCTb €ro BO3BEAEHUS, BWO OCHOBaHWS, a Mpu 3aneraHun B OCHOBaHWM MepP3fbiX FPYHTOB UK
BO3MOXHOM €ro npoMopaxmBaHUM - pacronoXeHwe TanbiXx W Mep3fbiXx 30H, a TakXe NnocnenosaTelbHOCTb
3aMopaxmunBaHus n oTTamBaHus.

10.3 B uenax yMeHblueHUs YCUMIA B KOHCTPYKUUSIX WKW B SNEMEHTax COOPYXEHUS Mpu MpOeKTMpoBaHUK
cnefyeTt paccMmatpmBaTb BO3MOXHOCTb CO34aHWS OMTUMAanbHOro pacrnpefeneHnsi KOHTaKTHbIX HanpsXeHuHn,
npenycmartpmsas yCTPOWCTBO BbICTYNMOB Ha MOLOWBE COOPYXEHWA, YNNOTHEHUS OTOEeNbHbIX 30H OCHOBaHUA W
COOTBETCTBYIOLWYIO NOCNef0BaTeIbHOCTb BO3BEAEHUS U 3arpyXeHNs COOPYXEHUS.

10.4 Tlpu onpeneneHun HanNpPsXeHWn B OCHOBAHUSAX CcneayeT MPUMEHSATb UYUCNEHHbIE METOObl MEXaHWKW
cnnowHoi cpenbl. Mpun aToM OonXHbI cobnogatecs TpeboaHus 11.4.

KOHTakTHble HanpsXxeHust cnefdyeTt BblYUCAATb MO CheuManbHbIM NporpamMmaM, peanusylowmMm aHanutuyeckmne
peleHns 3aaadqn Unn YUCNEHHbIE METOAbl pacyeTa (Mo HanpsaXXeHUsSM B OKPECTHOCTU KOHTaKTa).

10.5 [llpu wncnonb3oBaHWM YMCNEHHbIX METOOO0B AOMycKaeTcs CcxemaTusaumsi CUCTEMbl "COOpyXeHue -
OCHOBaHMe", No3BONAWAs pelwarb NJIockMe 3anadqn NPUMEHNTENbHO K OOHOMY UM HECKOIbKUM MIOCKUM CEYEHUSIM.
HeooHOPOOHOCTb pacyeTHbIX CEeYEHU crnefyeT yunTblBaTb, MNPEACTABASAS MX COCTOAWMMW M3 HEKOTOPOro uvmcna
0OHOPOLHbIX obnacTeir. lNpu yyeTe NMPOCTPAHCTBEHHOro XapakTepa paboTbl CUCTEMbI HAANEXUT WCMNONb30BaTb
9KCrMepuMeHTanbHble NN BbIYUC/TUTESIbHbIE METOLbI MEXAHMKW CMNIOWHON cpebl.

PacueTHylo 06nacTb CeueHns OCHOBaHUS CnefyeT OrpaHUYnBaTh Mo BEPTMKANM Ha rnybuHe CXMMaeMoro cnos
H_, onpepnensemoin cornacHo 11.6.2, a No ropusoHTanu - Ha paccTosiHUU HE MeHee H, OT COOPYXEeHus.

10.6 B pacyeTax NPOYHOCTM KOHCTPYKLMM KOHTAKTHbIE HANpPsSXeHns Ans coopyXeHui I-Il knaccos ponyckaetcs,
a ans coopyxenun llI-IV knaccos pekomeHayeTcsa onpenenstb yNpPOoWeHHbIMA METO4aMN.

10.7 B pacyeTax NpoYHOCTU COOPYXEHUA NPY NCNOb30BAHUMN AMIOP KOHTAKTHbIX HAMPSAXEHUA, NONYYEHHbIX U3
peweHns 3adady Teopuu ynpyroctu, CrepyeT paccMmatpuBaTtb [HOOMOHUTENIbHO W BTOPYIO 3MIOPY KOHTAKTHbIX
HanNpPsXeHW, BbIYUCNEHHYIO OOHUM M3 PEKOMEHOYEMbIX YNPOWEHHbIX MeTodoB. Ecnu nonyyeHHble npu 3TOM
3HauYeHns n3rnbaiowmnx MOMEHTOB C Pa3HbIMK 3HaKaMmn 1, TO NPK pacyeTax NPOYHOCTM PEKOMEHOYETCS UCMONb30BaTh
o6a 3Ha4YeHus, yMeHbleHHble Ha 10% pPasHOCTW 3TMX 3HAYEHWUIA, a ecnn OAUHAKOBbIE - TO GONblIMA N3rnbatrowmii
MOMEHT, YMEHbLEHHbI HA yKa3aHHYI0 BENYUHY.

10.8 Mpw onpeaeneHn KOHTaKTHbIX HaNPs>XeHUA cneayeT y4uTbiBaTb nokasaTesb rmbKOCTM COOPYXEeHUs 74,

onpenensemblii:
a) Npu pacyeTe COoOpYyXEHUS MO CXxeMe NNOCKon aechopmaLmu:
- B HanpasneHnn AnnHbl COOPYXEeHUS

3
n’b
In =T (25)
y
- B HanpasfeHWM WNPUHbI COOPYXEHUS
3
th= “j’ 5. (26)

X

0) Npu pacyeTe COOPYXeHUs Mo Cxeme NPOCTPaHCTBEHHOW 3afadyn B KayecTse ¢, NpuHUMaeTtcs GoMbWwuin 13
IBYX nokasatenei rmbkocTu, BblYMCNEHHBIX N0 hopmynam (25) n (26).

B chopmynax (25), (26):

- b, [ - COOTBETCTBEHHO WMPWHA 1 AANHA NOAOLWBbI COOPYXEHUS;

- I, I, - MOMEHTbI HEPLIMM PACYETHbBIX SNIEMEHTOB COOPY XEHNS;

- § - WMpKMHa pacyeTHOro aneMeHTa no AnAvHe NoAOLWBbI COOPYXEHUS, NPpUHMMaeMas pasHom 1;

- M - napameTp, onpeaensemblii No popmyne
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nE\l-v{) .
n= L (27)
32E, (1-v
roe v, v, - KO3 pnLUMEHThI |_|yaCCOHa COOTBETCTBEHHO rpyHTAa OCHOBAHNA N MaTepunana CoopyXeHusd;
E, E, - COOTBETCTBEHHO MOAYy NN Jedpopmaumm rpyHTa OCHOBaHUA U YNpyrocTu Matepuana cCoopy>XeHus.
B cny4dadx kKorpga nokasaTtellb rmbkocTun tﬂ <1, KOHTaKTHble HanpsaxeHunda cnegyet onpenenatb Kak aOns

abCoMIOTHO XEeCTKMX COOpyXeHuA. [pu 7,>1 KOHTaKTHble HamnpsiXeHWs OornpenenslTcs C y4eToM rubkocTu

COOpPYXEHUN.
10.9 [ins coopyXeHWid ¢ nokasartenem rubkocTun ¢,<1 Ha OQHOPOAHbLIX OCHOBAHWSX KOHTAKTHbIE HaMpsiXeHus

onpenensiT MEeToLOM BHELEHTPEHHOro cxXartus, a onsg necyaHblX OCHOBaHWIA CO CTENEeHbIO MAOTHOCTU rpyHTa In=

0,5 - MeTOOOM 3KCMEepUMEHTalbHbIX 3MOP MO NPUAOXEHNIO M.

[Mpn Hanuuun Ha YacTy MOAJOWBbI COOPYXEHUS PacTArvBaloWmMX HOPMaSbHbIX KOHTaKTHbIX HanpsXeHWh 3ToT
y4acToK LONMXeH OblTb UCKMIOYEH U3 PacYeTHON KOHTaKTHOW MOBEPXHOCTM, a AN OCTABLIEHCS YaCTU KOHTaKTHbIE
Hanpsi>XeHWs AONXHbI ObITb NepecymTaHbI.

10.10 Mpu onpeneneHnn KOHTAKTHbIX HAMPSXEHUA C y4eTOM rMOKOCTM COOPYXEHWA [OMYyCKaeTCsl NPUMEHSTb
MeTon KoadhuumeHTa noctenn. MbKOCTb 9NEMEHTOB KOHCTPYKLMKU crnefyeT onpenensTb C y4eTOM BO3MOXHOCTU
06pa3oBaHns TPELWUH.

10.11 Tlpn wncnonb3oBaHWM MeTOOOB KO3PPuMUMEHTA MOCTENM U BHELEHTPEHHOro CXaTtus KacaTefbHble
KOHTaKTHbIE HanpsaXeHusa OornyckaeTcs NpUHUMaTh pacrnpenesieHHbIMM PpaBHOMEPHO, a Npu NCMoNb30BaHUN MeToAa
3KCMeprMeHTasibHbIX 3MN0P - NPOMOPLIMOHAIbHO HOPMasibHbIM KOHTaKTHbLIM HaNPsXeHnsM.

KacatenbHble HanpsixeHusi, o6yCnoBNeHHble [LEWCTBUMEM BeEPTMKANbHbIX CUM, NPWM pacyeTax MPOYHOCTU
COOPYXEeHW ponyckaeTcs He yuuTbiBaTb. [lpyM nonyyeHum Ha yyacTke MOMOOWBbI COOPYXEHUS KacaTelbHbIX
Hanpsi>XXeHW, NpeBbIWaoWUX NPeaenbHbIe, OHU HOMXHblI 6blTb MPUHSATHI PaBHLIMU MNPEAENbHbIM, & Ha OCTaNbHbIX
yyacTkax OHW AONXHbl 6bITb OTKOPPEKTUPOBAHbBI HA OCHOBE PaCcyeToB.

10.12 lMpn HEOAHOPOAHbLIX OCHOBAHWAX C BEPTUKANbHbIMUA MU KPYTOMA4AoWNMN CROSIMA B pacyeTax KOHTaKTHbIX
Hanpsi>XeHWn [onyckaeTcs UCMoNb3oBaTh NPUBAMXKEHHbIE MeTOAbl, B KOTOPbIX KOHTAKTHblE HanNpsiXeHus cnenyet
npuHMMaTh NPOMOPLNOHaNbHbIMKM MOOYNAM OedpopMauun rpyHTa Kax.aoro cnost B 3aBMCUMMOCTU OT UX pas3MepoB U
SKCLEHTpUCUTETA NPUNOXEHNS Harpysku. B npepenax kaxporo cnos pacrnpefefneHne KOHTaKTHbIX HanpsiXXeHWui
NPVHUMAETCS NNHENHbIM.

10.13 lNpun HanMuMm B OCHOBAHMM CNOEB NEPEMEHHOR TONWMHBLI U NPU HAKNIOHHOM 3aneraHny Cnoes B pacyeTax
KOHT@KTHbIX HanpsixXeHWh [onyckaeTcs WCnonb3oBaTb NPUONUXEHHblE MeTOLbl, OCHOBaHHble Ha NpPMBEOEHUU
pacyeTHON CXeMbl OCHOBaHUS CO C/IOSAMU MEPEMEHHOW TOJWMWHbI UAK MPX HaK/IOHHOM 3aneraHun C/noeB K CXeme
YC/IOBHOTO OCHOBaHWS C BEPTUKANbHO PACMOI0OXEHHBIMA CNIOAMMU.

[Mpn ropn3oHTaNbLHOM PacnoNOXeHUN CROEB FPYHTA NOCTOSAHHON TONWWHbBI HEOAHOPOAHOCTb OCHOBAHUS MOXET
He yynTbiBaTbCS.

10.14 Tpn onpeneneHnM HOPMasnbHbIX KOHTaKTHbIX HaMpsXeHWid MeToA4aMu 3KCNepuMEHTaNbHbIX 3Mop ©
KoappumLmeHTa NnocTenn Heo4HOPOOHOCTb OCHOBaHUSA YYMTHIBAETCS CNOXEHMEM OpAuMHaT 3ntop, onpeneneHHbIX no
10.5 n 10.6 B nNpeanonoXeHnn OJHOPOAHbIX OCHOBAaHWA C opAuHaTamy [ONOAHUTENbHon 3anopbl. OpanHaThl
JOMONHUTENbHOW 3Miopbl cnefyet MPUHUMATb PaBHbIMKA PA3HOCTM OPAUHAT 3Mop, MOCTPOEHHbIX AN Cly4Yaes
HEeOoOHOPOLHOro U OAHOPOLHOIr0 OCHOBAHWIA C UCMONb30BaHNEM METO4A BHELIEHTPEHHOrO CXartus.

10.15 lMpn pacyeTe HaNPSXEHUA Ha KOHTaKTe rpyHTa C Xene3obeTOHHbIMU pacnnacTaHHbIMU KOHCTPYKLMSMM
rMOPOTEXHNYECKMX COOPYXEHUI (Nantammn Boaoboes n pucbepm nNnoTUH, BO3BOAMMbBIX HA HECKaNbHbIX OCHOBaHMSIX,
NAMTamn JOKOB U T.MN.) PEKOMEHAYeTCs YYnTbIBaATb:

- MOHUXEHNE XECTKOCTU Xene3006eTOHHbIX KOHCTPYKUMA C y4eTOM 06pas3oBaHusi TPELWWH OrpaHW4yeHHOro
packpbiTus, yctaHosneHHoro CI41.13330;

- nocnepoBaTenbHOCTb yknagku 6eToHa oTAenbHbiIMM  6nokamym  OETOHMPOBAHUS - B BGETOHHbIX U
Xene306eTOHHbIX KOHCTPYKLIMSX, BO3BOAMMBIX HA CKaNbHbIX U HECKANbHbIX OCHOBAHUSX.

11 PacueT ocHoBaHuU# No gechopmaLmsam

11.1 PacuyeTt ocHOBaHWIA U TPYHTOBbLIX COOPY>XEHWIA (NNOTWH 1 Ap.) NO AedopMaumsiM HE06X0ANMO NPOU3BOANTL
Ans 060CHOBAHWMA KOHCTPYKLMWM CUCTEMbI "COOPYXEHMUE - OCHOBaHME" UNn ee 3NEeMEHTOB, NepeMeLLeHNs KOTOpbIX
(ocagku, ropu3oHTanbHble NEPEMEWEHNs, KPeHbl M Mp.) OOMXHbl ObiTb He 60Nnee HOPMUPYEMbIX 3HAYEHWA,
rapaHTUpylowWwmx no 3ToMy PakTopy HOpManbHble YCNoBMS WX aKchayaTauum n obecneyvBaloWwmx TEXHUYECKYIo
HafEeXHOCTb W [OOMroBEeYHOCTb. [lpM 3TOM MPOYHOCTb U TPELMHOCTONKOCTb KOHCTPYKLUMUWM OONXHbI ObiTb
NMOATBEPXAEHbl PACYETOM, YYMTbIBAIOWMM YCUINSA, KOTOPble BO3HWKAIOT MNPU B3aMMOLEWCTBUM COOPYXEHUS C
OCHOBaHMEM.

Pacyet no mecopmaumsM fONXEH NPOM3BOAUTLCS HA OCHOBHbIE COYETaHUS Harpy3ok C y4eTOM xapaktepa ux
LEeCTBUS B MPOLECCe CTPOUTENBCTBA U 3KCMNyaTauuym CoOopyXeHus (NocnefoBaTenbHOCTU U CKOPOCTU BO3BEAEHNS
COOPYXEHWs, rpacduka HanonHeHus BoAoXpaHunuwa w T1.4.). PacyeTbl nepemeweHuid, OT KOTOPbIX 3aBUCAT
MPOYHOCTb W YCTOMYMBOCTb KOHCTPYKLIMIA, CnedyeT BbiNOMHATb U HA 0COOble COYeTaHUst Harpy3ok.
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11.2 PacyeTbl ocHoBaHui No gedbopMaumsiM NpousBoOsAT MO MpefefbHbIM COCTOSIHMAM MEPBOA WU BTOPOWA
rpynnbl (cM. 4.5.1 n 4.5.2). OHX BONXHbI BKKOYATh pacyeTHbI NPOrHO3 AedoopMaLmii OCHOBAHUS 1 COOPYXEHUS npu
COBMECTHOW nx paboTe 1 NPOBEPKY BLINONHEHNS YCNoBUS (1), B KOTOPOM AOMKHO NPUHUMATLCSA Fy=S n Ry=S,, roe S

- COBMeCTHas fedpopMaLns OCHOBaHMS! 1 COOPYXEeHUsi (0Caaku, ropu3oHTalNbHbIe NepemMelleHns, KpeHbl 1 op.), S, -

npegenbHoe 3HayeHne COBMECTHOM fedhopMaL OCHOBaHWUS U COOPYXeHUs, ycTaHasnmsaemble no 11.5-11.11.
KoatpdpuumeHTsl v, U y;, NPUHAMAIOTCS B COOTBETCTBUM C 4.5; KOIPMULMEHT v, BO BCEX CNy4Yasix NpuUHMMaeTcs

pasHbIM edVHULE.

lMporHo3Hble 3HauyeHWs pdedbopmauunini S cnepyetT nNPUMEHATb TakXe Ans aHanMsa noBefeHUs CUCTEM
"COOpYyXeHue - OCHOBaHMe" npu oLeHKax ux HageXHoCTu B Nepuog, akcnnyaraunu.

11.3 lNpenenbHble 3Ha4YeHNS COBMECTHON AedhopMaLIMn OCHOBaHWS 1 COOPYXEeHNs R,=S, ycTaHasnusaoT HI Ha

NPOEKTUPOBAHNE KOHKPETHBIX TUMOB rMAPOTEXHNYECKMX COOPYXKEHUA UCXOAS N3 HEOBX0AUMOCTH COBNIOAEHNS:

- TexHonormyeckmx TpeboBaHWi K OedopMauMsiM COOPYXEHWs, BKoYas TpeboBaHUS K HOPManbHOWA
akcnnyataumm o6opynoBaHuS;

- TpeboBaHUiA K NPOYHOCTW, YCTONYMBOCTU M TPEWMHOCTOMKOCTM KOHCTPYKLUMIA, BKOYas obLyo yCTORYMBOCTb
COOpYXeHus.

Mpv HasHayeHun R,=S, HEOOXOLMMO y4MTbiBaTb OOMYCKAEMYK Pa3HOCTb OCALOK MeXAy CEeKLMSMU 1 4acTsaMu

COOPY>XEHWI, He MPUBOLSLWYIO K HapYLWEHNIO HOPManbHON PaboTbl MEXCEKLMOHHBIX WBOB, BO3MOXHOCTb Nepenunsa
BOAbl Yepesa rpebeHb NAOTUHbI, HAPYLWEeHNS HOPManbHON SKCNyaTaummn CBSI3aHHbIX C COOPYXEHNEM KOMMYHUKaUWA 1
T.0.

11.4 3HayeHMsi COBMECTHO fedhopmauun F,=S cnegyeT onpenensitb, UCNONb3ys pacyeTHbIE METOLbl MEXaHWKMN

CMNIOWHOIN cpefbl, UICXO4A U3 YCNOBUA COBMECTHOI paboTbl COOPYXEHUS N OCHOBaHMWSA. [Npn 9TOM LOMXHbI 6biTh B
[OCTaTOYHOM CTEMneHn YyYTeHbl peanbHble 0cobeHHocTM paboTbl CUCTeMbl "COOPYXEHWe - OCHOBaHue"
NPOCTPAHCTBEHHbIAN XapakTep AedOPMUPOBAHUSA, HENMHENHas CBA3b MeXAy HanpsXeHusMu u gedoopMmaumsamu,
nocnenoBaTesibHOCTb BO3BEAEHUS COOPYXEHNS 1 NPUOXEHNS HArpy30K, NPOLECChl KOHCONMAauUnn 1 Nonisy4vecTu.

Mpn atom onpefdeneHue gedopMaumini COOPYXEHUS N OCHOBaHWS B 3aBMCMMOCTM OT KX Knacca W aTana
NPOEKTUPOBaHNS cneayeT NPON3BOAMTL Kak YNpoOLWeHHbIMM (MHXEeHepHbIMM) MeTodamn pacyeta (11.5-11.14), tak u
BblYMCANTENBHBIMA MeTomamu, HasupylowmMmucs Ha 6onee LeTanbHOW CXeMatm3auum CUCTEMbI "COOPYXEHMWE -
OCHOBaHME" W Ha WCNONb30BaHWN 0onee COBEPLWEHHbIX MaTeMaTU4yeckux Mogaenen rpyHta (HENUHENHbIX,
YyrpyronnactTnyeckux, B TOM YNCNE YYUTHIBAKOWMX MHOTOA3HOCTb, PEONIOrNYeCKMe CBONCTBA FPYHTOB U T.4.).

3HavyeHus gechopmaunii COOPYXEHUA N UX OCHOBaHWIA B Nepuog aKcnayatauum cnegyet onpenenstb C y4eToM
pas3BMTMS NPOLLECCOB KOHCONUAAUUN U NON3YYEeCTM FPYHTOB, a B KPMONNTO30HE - TakXe NpoueccoB NpoMep3aHns v
OoTTamBaHusl TPYHTOB Mpu 0653aTeNbHOM WCMONb30BaHWM YKa3aHHbIX BbiWE BbIYUCAUTENBHBIX MeTomoB. Ha
npegBapuTenbHbIX  CTagMsax  NPOeKTUpoBaHWs u  ana  coopyxeHuid -V knaccoB  onpeneneHve
HecTabuNM3NPOBAHHBIX 3HAYEeHWn OdedpopMaumy  OOMNyCcKaeTCs NPOM3BOAWUTL  YMPOWEHHBIMA  (MHXEHEPHbBIMN)
MeTo4amu, HanpuMep Ha OCHOBE PeLLEeHU OAHOMEPHbIX 3a4ay4 KOHCONUAAUNA 1 NMON3YYECTH.

B tex cnyuyasx, korna ons onpegeneHns gedoopmauunii ob6sa3atenbHO NCNONb30BAHME HECKObKUX METOLOB (CM.
11.6.1 1 11.7.1), ycnosune (1) BONXHO BbINONHATLCA ANS BCEX 3TUX CNyYaes.

11.5 PacueTHas cxema CMCTEMbI "COOpPYXEHUE - OCHOBaHWe" JonixHa paspabaTbiBatbCs C Y4ETOM (DakTOPOB,
ONpenensioWmx HanpsaXeHHoe COCTosHWE W AedoopMauMmM  OCHOBAHUS U COOPYXEHUS  (KOHCTPYKTUBHbIX
0COBEHHOCTEW COOPYXEHNS, TEXHONOTMMN Ero BO3BEAEHUS, XapakTepa CNOXEHWS W CBOWCTB FPYHTOB OCHOBAHUS,
BO3MOXHOCTM MX W3MEHEHUS B MNpoOLEecce CTPOUTENbCTBA W 3KCMayaTauun COOPYXEHMUS, XapakTepa BHELWHUX
BO3OENCTBMIA 1 T.M.).

PacueTHble Mogenu cUCTeMbl "COOPYXEHNE - OCHOBaHUE" OONXHbI y4MTbIBATb BM3yanbHOE HapylleHne KOHTakTa
MeX Ay HUMMW.

PacueTbl negopmauuii CMCTEMbI "COOPYXXEHME - OCHOBaHKE" B HEOHX0AMMbIX Crydasix cnenyeT nponusBoauTb 4nst
yCNoBWiA NPOCTPAHCTBEHHON 3aaayn. [1na coopyXeHuWid, AnMHa KOTOpbIX NPEBbIWAET WpuHy Bonee Yem B Tpu pasa,
pacuyeTbl gonyckaeTcs NpouM3BOAMTb ONS YCNOBWUI MNOCKOW AedpopMauuun. B cnyyae korpa wmprvHa COOPYXEHNS
npeBblWaeT TOMWMHY CXMMaeMoin Tonwm H,., onpeneneHHyio no 11.6.2, B nea u bonee pasa, oonyckaeTtcs pacyet

0CafoK NPON3BOANTbL A4S YCNOBUS OOHOMEPHOWN (KOMMPECCUOHHOW) 3a4aun.

11.6 OnpepeneHne ocapok COOPYXEHUN

11.6.1 OnpegneneHne CyMMapHbIX O0CafoK S B 3aBMCMMOCTM OT Kflacca U atana NpPOeKTUPOBaAHUS COOPYXEHWHN,
PacnofnioXeHHbIX Ha HeCKalbHbIX OCHOBAHWSX, CnegyeT Mpou3BOAWTb METOAOM MOCONHOrO CYMMMPOBAHMS U
BblYUCNTENbHBLIMM METO4AMU B COOTBETCTBUM C 11.4.

Ha npenBapuTenbHbiX CcTagusx npoekTupoBaHus (Ans coopyxeHuin llI-IV knaccoB - Ha Bcex cragusix
NPOeKTUPOBaHWSs) 0N  OnpefeneHns  3Ha4YeHWlid S paspewaeTcs OrpaHvyMBaTbCs  MeTOOOM  MOC/IONHOro
CYMMUPOBaHUS B Npegenax CXnMMaemoro crnost H, no coopmyne

n o .—o. . n o. . :h
s $p, Canertibh 0o 8)
i=1 p.i i=1

S0
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roe o - AononHMTenbHoOEe BepTUKanbHOE HanpsaxeHwe B cepenunHe I-ro cnos Ha rny6|/|He z; OCHOBaHusA OT

z,psi
HarpysoK 1 npurpysok (CocenHue COopyXeHUs, obpaTHble 3acbiNKu 1 Np.) N0 BEPTMKANMW, NPOXOASWER Yepes LeHTP
NoJOLBbI COOPYXEHUS;

Ozyi” HanpsaxeHne B cepeanHe -ro cnos Ha rny6|/|He Z OT ObITOBOro AJaBneHnsa Ha OTMeTKe noagolwBbl

COOPYXEHWS;
y'- YOENbHbI BEC FPYHTA, PACMONOXEHHOTO Bhille NMOAOWBbI COOPYXKEHUS;

h;- TONWWMHA i-r0 CNOS TPyHTa, NpMHMMaemas He 6onee 0,2 b (3pechb b - WrpMHA NOAOWBBLI COOPY XKEHUS);

E,;- MOOynb OedopMauuun -ro Cnos rpyHTa, Onpedensiemblii Mo KOMMPECCUMOHHON KPWBOW Ha y4acTke

NePBUYHOrO HarpyXeHus B COOTBETCTBUM C NPUAoXeHuem I;
E, ;- MOZyNb AecopMaumn /-ro Cnos rpyHTa, onpeaensiemblit aHanornyHo no BeTsM NOBTOPHOrO HarpyXeHuns;

N - YNCNO CNOEB, Ha KOTOPOE pa3buta cxXxumaemas Tonla OCHOBaHUst H.,;
B;- KOS PULIMEHT, OnpeaensiemMblii Mo Npunoxexuto .

Mpw cpenHem naBneHUn NoAa MOAOWBOWA COOpyXeHus P 6onblue pacyeTHOro ConpoTUBIEHNS TPYHTA OCHOBAHUS
R, onpepeneHHoro no CIT 22.13330, ocapky cnemyet ONPenenstb YMCIEHHbIMA METOLaMW, YYUTbIBAKOWMMN
ynpyronnacTM4eckuin - xapaktep OedopMUpoBaHUS TPYHTOB, MPOCTPAHCTBEHHOE HANPsSXEHHOe COCTOsHMuE,
nocnefoBaTelbHOCTb BO3BELEHMWS COOPYXeHMS. [lns npubnnxeHHbIX pacyeToB 0CaLKy OCHOBAHMWS ONpPeaensoT npu
cpenHeM OasneHun nog nofowWBON COOPYXEHMS.

11.6.2 PacyeTHas rnybuHa CXMMaeMoro cios OCHOBaHWs H, NPUHUMAETCS U3 YCNOBUS

c,,=050,,, (29)
roe c,, - BepTVKa/bHble HaNPsSXXEeHWsi OT BHEWHEN Harpysku Ha HWXHEW rpaHuue CXUMaeMoi TONWM rpyHTa
(CyMMapHble HanpsiXeHWsi OT COOPYXEHWS, COCEOHUX 3OaHUA U COOPYXEeHWiA, OT OOKOBbLIX MPUrPy30K WU T.4.,
BO3HMKalOWKMe Nocne Havyana BO3BEe4EHUS COOPYXEHU);

G, - BEPTVKA/bHbIE HAMPSXEHUs B FPYHTE [0 CTPOUTENbCTBA COOPYXEHUS.

Mpn pacnonoXxeHun ykasaHHOM HUXHEN rpaHnLbl CNos B rpyHTe ¢ E<5 MIa nnu npu 3aneraHmm takoro rpyHTta
HENoOCPEeACTBEHHO HMXE 3TOWN rpaHuLbl OH BKIKOYAETCS B CXKMMAEMYIO TOMWY. HUXHIO rpaHuuy CXMMaemoro cnos B
3TOM rpyHTe cnefyeT onpenensitb MCXons n3 ycnoeus o, ,=0,2c, ,.

Mpwn 3aneraHun rpyHToB C Mogynem medoopmauum E>200 MMa B npepenax H, rnybvHa CXWMaeMoln TONWM

OrpaHnyMBaeTCs KPOBMEN 9TOr0 rpyHTa.
3HayeHns HanpsaXeHui OONXHbI ONPenensTbCa C Yy4eTOM (PunbTPauUMOHHbIX CUA M B3BELWMBAIOWEr0 OEACTBUS

BOIbl HUXE YPOBHS FPYHTOBbIX BOA,.
11.6.3 HectabunumanpoBaHHas ocagka s, K MOMEHTY BPEMEHM fonpenenseTcs no chopmyne

U3y, +US
8l,crp +9

crp)
s, , (30)
crp
rae U,, U, - COOTBETCTBEHHO CTEMNEHb NEPBUYHOM 1 BTOPUYHON KOHCONMAALIMN FPYHTa,;
8erp» Oiep - MApaMeTpbl MON3YYeCTW rPyHTa, ornpenensieMble Mo pesynbTaTaMm KOMMPECCUOHHbBIX WCTbITaHNi

rpyHTa no ApeHNpOBaHHON CXeMEe;
S - KOHeYHas ocagka, onpenensemas B cootsetcTeum ¢ 11.6.1.
CrteneHb  MepBMYHOM  KOHCONMMAAUWMM U; OMpenensietcs Mo pPeweHnio OJHOMEPHOW, MOCKOA  wUnu

MPOCTPaHCTBEHHOM 3amadyn kKoHconupauun. Lns coopyxenuin |lI-IV knaccos U, paspelweHo onpeaensite Mo

t o
aMNUpUYecKUM rpadgomkaMm 3aBUCUMOCTU CTEMeHW KOoHconuaaumm U, ot ‘E,=t— Onga pa3inyHblX 3Ha4YeHUn C‘?- B
0

cnyyasix korja rnopoBOe [aBfeHMe MOXHO He y4uTbiBath, cnegyet npuHumatb U;=1. Heobxooumoctb yuveta
NopoBOro AasfieHns onpenenseTcs cornacHo 7.15.

11.6.4 CreneHb BTOPUYHON KOHCONMUAAUMW U, OMpeaensercs no PeweHUsM OAHOMEPHOW, MNOCKON Wnun
MPOCTPaHCTBEHHO 3aa4 1 C y4eTOM CBOCTB nondydyecTtu rpyHTa. Ins coopyxenwni IlI-1V knaccos U, monyckaetcs
onpenensatb no opmyne

Uy=1- et (31)

11.7 Pac4yeT KpeHa COOpYXeHui Ha HecKarnbHbIX OCHOBaHUAX

11.7.1 OnpeneneHne CyMMapHbIX KPEHOB i B 3aBMCMMOCTM OT Kacca 1 aTana npoekTUPOBaHUS COOPYXEHWHN,
PacnofioXEeHHbIX Ha HECKasbHbIX OCHOBaHUSX, OOMXHO NPOU3BOAMTLCA KakK ynpoLEeHHbIMU MeTodamn pacyeta (CM.
11.10 n 11.11), Tak 1 BbYUCAUTENbHbIMM MeTodamu. Ha npeaBapuTenbHbIX CTagMsX MNPOEKTUpOoBaHWUS (4ns
coopyxeHui IlI-IV knaccoB - Ha BCex CTagusix NPOEKTUPOBaHWS) AN ONpefeneHns 3HayeHwuin i (Npy JoCTaToYHO
OLHOPOAHbIX MU FOPU30OHTANbHO-CIOUCTbIX OCHOBAHMSX) AONYCKAEeTCs OrPaHUYmUTbCS UCMNONb30BaAHWUEM YMNPOLWEHHbIX
meTodoB pacuyeta. [llpu cywecTBEHHO HEOOHOPOLHbIX OCHOBAHWAX OMNpefeneHne CYyMMapHOro KpeHa H[ONXHO
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BbINOIHATLCSH TOSIbKO BbIYUCIUTENbHLIMU METOAAMU, C YYETOM BANAHUSA NPUTPY30K N coCedHUX dPYHOAMEHTOB.

11.7.2 KpeH coopyXeHun C nNpsMOYroNbHON MOAOWBON, BbI3BAHHbLIA BHELEHTPEHHbIM MNPUNOXEHNEM
BEPTUKaANbHON HArpysku B npepenax WMPWHbI COOPYXEHWd, B cliyyae OOHOPOOHOr0 U ropu3oHTasibHO-CNONCTOro
ocHoBaHMsl 6e3 yuyeTa (oUNbTPaLMOHHBIX CUT AOMYCKAEeTCs onpeaensitb:

a) B HanpasneHnn 6onbLel CTOPOHbI NMOAOLWBbLI COOPYXEHNS MO hopmyne

M, 1-v,°
i] = tg(Dl = kl —31 Vm 1 (32)
/ E,
6) B HanpaBneHUN MeHbLLEl CTOPOHbI NMOOOWBbLI COOPYXEHNS MO POPMYy e
M, 1-v,°
i, =tew, =ky —2- m_, (33)
b = 180, =17 »E

m

roe o;, o, - yriibl KpeHa CoopyXeHus;
ky, k, - 6€3pasmepHble KOIPMNLIMEHTHI, ONpeaensiemMble No PUCYHKY 1;

M;, M, - MOMEHTbl, OeACTByOW e B BEPTUKANbHOW MNNOCKOCTW, NapannenbHOn COOTBETCTBEHHO Gonblel u
MeHblle CTOPOHAM NPSAMOYro/ibHOW NOAOLWBHI;
[, b- COOTBETCTBEHHO A/IMHA M WWPKHA MOAOLWBbI COOPYXEHUS;

Vs E,, - KOSPPULNEHT nonepeyHon gedopmaunm n Moaynb aedpopmaumm rpyHTa.

ko
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PucyHok 1 - 'padpukun ans onpeneneHnst KOsMULMEHTOB k U k,

11.7.3 KpeH coopyXeHns OT npurpy3ku OCHOBaHWS BHE MOLOWBbLI COOPYXEHWUS cnepyeT onpenenstb Mo
bopmyne

i = tgo, :%, (34)

roe S,, Sz - 0CaAKu Kpaes NoaoWBbl COOPYXEHUA A B (CM. PUCYHOK 2) NPU x; 4 =c+b N X 5 =c;
b - pa3mep NoAoLwWBbl COOPYXEHWS, BAONb KOTOPOW NPOUCXOAUT KPEH;
2C - W1pKHa Nonochl MPUrpysku (CM. PUCYHOK 2).

Mpurpy3ky QonyckaeTcs annpoKCUMMPOBATb MPSAMOYrONbHOW, TPEYronbHOW MM TpaneuennansHOR anopor B
3aBMCUMOCTU OT (POPMbI 3aCbliNaemMoro KoTioBaHa.
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PucyHok 2 - Cxema K onpeaeneHunio KpeHa CoopyXXeHns OT NpurpysKku
11.8 PacyeT ropusoHTaNbHbIX MNEPEMEWEHNA COOPYXEHUA Ha HecKanbHbIX OCHOBAHWSAX W 3EMEHTOB
COOPYXEHWS, BOCNPUHMMAIOWMNX FOPU3OHTaNbHYIO Harpysky (Hanpumep, NoAnopHble CTeHbl, 34aHus '9C, aHKepHble
yCcTpoiicTBa), cneayeT MpPOW3BOAWTbL BbIYUCAWTENbHLIMA  MeTO4aMu, YyuuTbiBAOWMUMK pasBuTue obnacTen
nnactuyeckmnx gedopmaumii, B cootsetcteum ¢ 11.4.

Onsa coopyxeHuin llI-IV knaccoeB ropusoHTanbHble MNEPEMELLEHNS paspeweHo Oonpeaenstb YNpPOWeHHbIMU
MeTo4aMn NS KOHEYHbIX FOPU30HTaNbHbIX MEPEMELLEHWIA.
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11.9 HectabunuampoBaHHble rOPU30OHTalIbHbIE MEPEMELLEHNS COOPYXEHWUIA u, K MOMEHTY BpPeEMeHu t cnepyet

onpenenatb no goopmyne
(61,crp + U260rp )’t

Uy = (35)

8l,crp + 6crp

roe 6crp1 6l,crp » Uy - CM. copmyny (30);
U - KOHEYHoe (cTabunnunanpoBaHHOE) NepeMeLleHNe COopPY XK EeHMsI.
11.10 MNpenenbHble ropu3oHTanbHbIE NEpPeMELLEHNS COOPYXEHNSA 1, HE AONXHbI 6biTb 6onee 0,75 uy,, , roe wuy,, -

ropu3oHTanbHOE MepeMelleHne COOpPYXeHus, COOTBETCTBYIOWEE AOCTUXEHNIO NpeaebHOro paBHOBECUS CUCTEMBI
"COOpYyXeHue - oCHoBaHWe" Mo NIoCKoOMy CABUTY U onpenensemMoe no opmyne

1-n;

A 2
Ujim = Ulim, pl [A—J ’ (36)
pl

roe u;, , - NPeaenbHoe NepemelleHme WwTamna;
A, - Mnowaab wramna;

A - nnowanp yHOaMeHTa COOPYXKEHUS;
n;- NapameTp, onpenensiemblii B COOTBETCTBUM C NpunoxexHuem .

12 KOHTpOﬂb KayecTBa NoarotoBKU OCHOBaHUMN rmopoTrexHn4yeckmnx COOpy)KEHVIﬁ

OCHOBHBbIE NMOJI0XEeHUSA

12.1 Bo3BeneHue rmapoTexXHUYECKOro COOPYXEHUS paspellaeTcs TONbKO MOCne MOArOTOBKM OCHOBaHWS (M
6eperoBbIx NPUMbIKaHWIA), BbINOHEHHOW B COOTBETCTBUM C MPOEKTOM 1 NPUHSTON KOMUCCHER NO aKTy.

12.2 KoHTpOonb KayecTBa NOArOTOBKM OCHOBaHMIA (KOHTPOJb) B MpoLEecce CTPOUTENbCTBA NPOBOAMTCA B pamkax
CTPOVTENBHOIO KOHTPOS, OCYLWECTBASAEMOro A5 COONOAEHNS1 COOTBETCTBUSI TEXHONOMMM 1 Ka4eCTBa BbINOHAEMbIX
paboT TpeboBaHMsIM NpoekTa nponasoactea pabort (MMP).

12.3 KOHTpONb NPOM3BOACTBA M NMPUEMKA FOTOBbLIX PaboT NPOBOASTCS COBMECTHO MPEACTABUTENAMN 3aKa3uuka,
NPOEKTHOW N CTPOUTE/IbHOW OpraHn3aumui.

12.4 lNMpoekTHasa opraHnsaums nNo JOroBOpY C 3aKas3yvMkOM co3faeT rpynny aBTOPCKOro Haas3opa v opraHusyeT
ee paboty. ABTOpCKMiA Haa30p LonXeH TpeboBaTb obecneyeHnsl COOTBETCTBUS BbINOJIHEHHbIX HA 00bekTe paboT
paboyeit nokymeHTauun. Bce oTCTynneHMs OT NPOEKTHbIX PELEHN 1 ykasaHns 06 Ux yCTpaHeHUn orukcmpyoTcs B
XypHane aBTopcKoro Haa3opa.

12.5 CTpouTenbHas opraHusauunsi cospaeT cnyxby reoTexHn4eckoro KOHTPOJs, B 3a4ayn KOTOPOW BXOAST, B
4yacTHOCTW, HabniopgeHus 3a TEeXHONOTMYEeCKMM NPOLEeCcCcoM, onpoboBaHWe MOArOTOBNEHHOrO OCHOBAaHUS,
onpeneneHne xapakTepucTk FPYHTOB M MPOBEPKY €ro COoTBEeTCTBMS TpeboBaHusM npoekTa. Bce HabnwoneHws u
pesynbTaTbl ONPoHOBaAHMSA 3aHOCATCA B COOTBETCTBYIOWME XYpPHasbl FEOTEXKOHTPONS.

12.6 KoHTpoNib ochopMAsieTcst Kak KOHTPOJIb CKPbIThIX paboT U MO ero nToram CocTaBnseTcs JOKYMEHT (akT) 06
UX NPUEMKE W MPUrogHOCTN 0H6CNefoBaHHONO OCHOBAHWS UMM €ro yyactka K BbINONHEHWIO Mocnenyrowunx paborT.
Heobxonmmoe npunoxeHne K akTy MPUEMKX - [OKYMEHTAuMsi MO BbINOSHEHHBIM WHXEHEPHO-Te0NorMyeckm
N3bICKAHVAM U UCMNOJSIHUTENbHLIM CbEeMKaM, B KOTOPbIX yKasaHbl pakTMyeckue OTMETKM MOBEPXHOCTU W rpaHuubl
OCHOBaHUS (MK ero yyacTka) B nnaHe.

KOHTpOﬂb KadyecTBa NOArotoBku OCHOBaHVII7I, CJ1I0XXEeHHbIX HeCKaJ/ibHbIMUM FPyHTaMu

12.7 KoHTponb Ka4yecTBa OCHOBaHWUiA, CIIOXEHHbIX HECKaSIbHbIMU FPYHTaMU, OONXEH BK/IOYaThb:

- HabnofeHne 3a cobNAEHNEM NPUHATON B MPOEKTE TEXHONOTMIN NOATOTOBKN OCHOBaHWS;

- 0TH6Op NPO6 1 onpeneneHne XxapakTePUCTUK TPYHTOB;

- MPOBEPKY COOTBETCTBUS nokasaTtener (Puanko-MexaHMyeCckux XapakTepUCTMK TPYHTOB OCHOBAHWUSA UKX
NPOEKTHbIM 3HAYEHUSIM.

12.8 KoHTponb kayecTBa rpyHTa OCHOBAHUS M MPOBEPKY €ro CooTBeTCTBMS TpeboBaHWsM mpoekTa cnenyet
OCYLECTBNATb re0TexHM4eckorn cnyxbe cTpontenbcTea.

12.9 Yactota (umcno npo6 Ha 100 M2 ocHoBaHusi) U rnybuHa onpoboBaHUs Ha3HA4yaeTCs MPOEKTHOM

opraHusauuein. 1ns sBcex 0To6paHHbIx NPO6 CBSA3HbLIX FPYHTOB 00653aTENbHO ONpeaeneHne NNoTHOCTH, BAAXHOCTMN 1
rpaHynoMeTpM4Yeckoro cocTaBa, a A HECBSI3HbIX TPYHTOB - AOMOJIHUTENIbHO K YKasaHHbIM XapakTepucTvKam
Heobx0AMMO OnNpenensiTb CTENeHb NAOTHOCTU. [lns Bcex Npob (Mnv ons orpaHnyYeHHoro Yucna npob) MoxXeT BbiTb
HasHa4yeHo onpeneneHne N apyrux Puanyecknx 1 MEXaHNYECKUX XapakTepucTyK.

Lns kax oo Touku onpoboBaHns LOMXHA BbINONHATLCS NNAHOBO-BLICOTHAS reoeanyeckas npruBaska.

12.10 Bce HabniogeHuss n pesynbTatbl nabopaTopHbIX OMpeneneHuid, MONyYeHHble MpU FeoTEXHUYECKOM
KOHTPOSE, AONXHbl CNYXUTb AN OLEHKM COOTBETCTBMS Ka4ecTBa OCHOBaHMs TpeboBaHusM npoekta. Heobxonnmoe
yCNOBY/E NMPUEMKYN OCHOBaHUS - COOTBETCTBIE 3HAYEHMN ONpeaensieMblX XapakTepPUCTK KOHTPOSIbHbIM 3HAYEHSIM.,
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12.11 KayectBO NOAroTOBKM OCHOBAHMS OLEHMBAETCS CpaBHEHWEM (DaKkTUYECKMX OTMETOK €ro MOBEpXHOCTU ©
3Ha4YeHuin nokasaTesnen CBONCTB rPYHTOB C NMPOEKTHbIMU 3HAYEHUSMU.

12.12 Npwn npremMke OCHOBAHWS HAMBIBHOIO COOPYXEHNS (MM ero yyacTka) LONXHa OblTb YyCTAHOBEHA CTEMEHD
COOTBETCTBMS KAYECTBA OCHOBaHUSI TpeboBaHNAM NpoekTa Mo:

- BbIMOMIHEHUIO BCKPbIWHbBIX PaboT M COOTBETCTBUIO (PAKTUYECKMX OTMETOK, OMpPedensieMblX reone3nyeckon
CbEMKOM, NPOEKTHbIM;

- (DM3MKO-MEXAHWYECKMM XapakTepucTukam npob rpyHTa, OTOOPaHHOrO W3 OCHOBaHWS (BKOYAs FpYHT,
YNOXEHHbBI B MecTe nepebopa v 3aMeHsIIowWNI HEKa4eCTBEHHbIA FPYHT).

OT60p nNpo6 NPOM3BOAUTCS MO KOHTPONbHLIM MOMEPEYHMKAM W CTBOPaM, MPUHATBIM ANS KOHTPOAS HaMbITOro
TPYHTa, a TaKXe B XapakTepHbIX MECTAX MEXAY NONepeyYHuKamy npu Hanuymm, Hanpumep, cnabbix FPYHTOB.

12.13 lNpwn npoussoacTee paboT B 3MMHUIA Nepuos HeoOX0AMMO BECTU HabNoLeHNs (C douKcaumnein B XypHane
HabnoaeHuin) 3a COCTOSIHMEM U TemrnepaTypoil FpyHTa OCHOBaHWs, TeMnepaTypoil BO3Ayxa, CKOPOCTblO BETpa,
aTMOCHepHbIMM 0caakamn U TONWMHON MPOMOPOXEHHOMO COS FPyHTA.

12.14 Tpun koHTpone kayectBa ocHoBaHwi ['TC, pacnonoXeHHbIX B CEBEPHON CTPOUTENbHO-KIMMATUYECKON
30He, cnepyeT obpawaTtb BHUMAHWE Ha XapakTep W 3HAYEHWe NbAMCTOCTM U 3aTOPCPOBAHHOCTW ANS HECBS3HbIX
rPYHTOB, @ AN CBA3HbIX IPYHTOB, KPOME TOr0, U Ha CTEMEHb 3aCONIEHHOCTN.

KoHTponb KayecTBa NOAroTOBKM OCHOBAHUN, C/TI0XEHHbIX CKallbHbIMU FPYHTaMu

12.15 lNMpwn BCKpbITUM KOTNOBaHA B CKalbHbIX NOpodax cnegyeT KOHTPOAUPOBaTb COCTOSIHWE MOPOL, B TOM Yucne
N reonanyeckMm Metoaamu, OUKCUPYS Hannymne B HUX TPELWH (C 3anonHuTenem u 6e3 Hero), 30H ApobneHus,
cbpOCOB 1 COBUIOB U T.M.

12.16 NpoTnBOONNLTPALNOHHBLIE MEPONPUATUSA HA KOHTAKTE MEXAY CYr MMHUCTBLIM S4POM UK 9KPAHOM MOTUH U
CKarbHbIM OCHOBaHMEM (pacyncTka WM 3afenka KPYnHbIX TPewWwWH 6eTOHOM, NPYMEHEHWE MNoWaLHOW LeMeHTauuu,
Habpbiar-6eToHa, YCTPOWCTBO creumanbHbIX NOKalbHbIX Mperpag TPewuH 1 Ap.) OOMXHbI BbIMONHSATLCS COrfIacHoO
paboyeMy MPOEKTY CKaNbHOMO OCHOBAHUS C Y4YETOM [EeTafbHOr0 WHXEHEPHO-FE0N0rnMYeckoro 0H0CHOBaHMS.
OcHoBaHve nog yknagky npoTvBOMUAbLTPALMOHHOIO YCTPOWCTBA MAOTUHbLI CneayeT MpUHMMAaThb Mo ydacTtkam (ro
ceTKe KBagpaToB).

12.17 KoOHTponb KayecTBa MOArOTOBKU CKaslbHbIX OCHOBaHW OGETOHHBIX COOPYXEHWUA LONXEH BKoYaTb
NPOBEPKY COCTOSAHUSA MOBEPXHOCTU, OTCYTCTBUSA B NOPOLE He3anenaHHbIX TPewmH, KaBepH 1 T.M., 3apMUCOBKY TPELLUH
B ckane nepen 6€TOHUPOBAHMEM.

12.18 lNpwn KOHTPONE KayecTBa CKanbHOrO OCHOBAHMS COOPYXEHWIA, PpaCrOOXEHHbIX B CEBEPHON CTPOUTENBHO-
KNMMaTUYeckon 30He, cnepyeT obpallatb BHUMaHWE Ha CTEMNEHb BLIBETPENOCTU CKabl, WMPUHY PACKPbITUS TPELWWH U
CTerneHb X 3anofIHeHNS MENKO3EPHUCTLIMU FPYHTaMu, NbA0OM, NbA0COAEPXallM MaTepnanom (neq B BUAE LEeMEHTa,
WNPOB).

12.19 KOHTpONb 1 OuUeHKa KayecTBa MOArOTOBKM CKalbHbIX U FPYHTOBbIX OCHOBAHWIA OOMXHbl BbIMNOMHATLCS C
y4yacTUeM UHXXeHepa-reosora, BXoAsuWero B rpynmny asTopckoro Haasopa.

KOHTpOHb CTPOUTEJIbHOIo BOOONMOHNXEeHUsA

12.20 CTpounTenbHOe BOLOMOHUXEHNE MPUMEHSIeTCS MNPU NPOV3BOLACTBE 3eMNsiHbIX pPaboT B npouecce
BO3BELEHNSA TMAPOTEXHUYECKUX COOPYXEHWI, YCTPOMNCTBA MOA3EMHbIX BbIpabOTOK, KOMMYHMKAUMWA, a Takxe npu
Opyrmx paboTtax B BOLOHACHIWEHHBIX FPYHTaX.

12.21 3agaya CTpOMTENbHOro BOAONOHMXEHUS - CO34aHMe 1 NOALEepXKaHNe B TeYeHUe CTPOMTENbHOro nepmnoaa
LenpecCroHHOM BOPOHKU B BOAOHOCHBIX FPyHTax, rae ycTpauBaloTCs KOTNOBaHbl, a TakXe CHATWE U3BbITOYHOro
Hanopa B NoAcTUNAaoWmMX BOAOHOCHbIX FPYHTaX, OTAEeNeHHbIX OT NOAOLWBbI KOT/10BaHA BOOOYMOPOM.

12.22 Ha ctponTenbHoe BOLOMOHUXEHNE LONMXEeH ObiTb COCTaBNEH MPOEKT NPOu3BOACTBa PaboT, B KOTOPbIN
LONXHbI BbITb BKOYEHbI HEOOX0AUMbIE ANs CNyX6bl KOHTPONS MaTepuansl:

- CTPOMWTENbHbLIA reHepanbHbli NnaH CUCTEMbl CTPOUTENbHOrO BOOOMOHWXEHWS, rOe HaHeCeHbl KOHTYpbl
OyoyLero coopy>XeHuns n reonornyeckne paspesbl ¢ ykasaHMeMm oubTPaLNOHHBLIX CBONCTB FPYHTOB;

- NporpaMma BeLeHuWsl T’aporeosiorMyecknx n reoaeandeckux HabnoaeHnin B nepyuon CTponTenbcTea.

12.23 B npouecce nponssoactea paboT cnenyet NpoBepsTh:

- cobnoieHre NPOEKTHLIX PA3MEPOB CKBAXUH;

- TPaHyNOMETPUYECKNA cocTaB 06ChINOK (OMIbTPOB BOLOMOHMXAOIWNX CKBAXMWH B COOTBETCTBUMN C MPUHATLIM B
Mrp;

- YCTaHOBKY PUNbTPOBbLIX KOJIOHH;

- rpaHynoOMeTPUYECKMIA COCTaB M NPaBUbHOCTb yKNaakyn onnbTPOB Ha O0TKocax KoTnosaHos cornacHo MNP no
BOOOMOHNXEHWNIO B HEYCTONYUBLIX (CYPAO3MOHHBIX) FPYHTaX, & Tak>Xe Npu OTKPbITOM BOOOOT/IMBE;

- COCTOSIHME OTKOCOB M [QHa KOTNOBaHa - €XeOHEBHblM BWU3yanbHOro OCMOTPOM C Y4YeTOM aHanusa
rMOpPOreoNorMYeckmx U reofesnyecknx Hab i aeHwii;

- COCTOSIHUE TEPPUTOPUN N COOPYXEHWNIA, HAXOOAWMXCSA B 30HE OeNPECCUOHHON BOPOHKN.

3aMeyeHHble U3MEHEHUS OONXHbI OTMEYaTbCs B XypHane npoussonctea pabot. O HapyweHusx cnemyet
coobwartb MNPOEKTHOM OpraHvW3aunun, 3akasyvky W TJIaBHOMY WHXEHepy CTPOUTENbHOro noapasneneHus Ons
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He3amennMTeNbHOro NPUHATUA COOTBETCTBYIOWMNX MEP MO UX YCTPaHEHMIO.

12.24 Cnyx6a reoTexHMYeckoro KOHTPOs LO/XHA y4acTBOBaTb B MPMEMKE B 3KCMnyaTauuio CTPOUTENIbHOMo
BOJOMNOHNXEHWUS 1 NPW ero NMKkenaaunn.

Cnyxba reoTexHMYecKoro KOHTPOMS [HO/XHa NpoBOAUTbH HabnoaeHWs 3a pacxodoM OTKayMBaemoin BOAbI,
CHUXEHMEM YPOBHEN (HAnopoB) MOA3EMHbIX BOA, Ha Npuneraiwowen Tepputopun, USMEHEHNEM XMMUYECKOro cocTana,
TeMmnepaTypomn oTka4ymMBaemMon BoAbl, KOIMYECTBOM BbIHOCMMbIX BOLOW TBEPAbIX YaCcTUL,.

MonyyeHHble naHHble HabNOOEHWA OONXHbI (PUKCUPOBATLCS B XypHanax, rhe TakXe cnegyet oTMmevatb
Habnopalowmecs BO BPEMEHU TEHOEHLUUW, BbIMOJIHATb CPABHEHME (PAKTUYECKUX 3HAYEHWIn C KpuTepuanbHbiMU
nokasartensiMM COCTOSIHUS OCHOBaHUS (eCnv 9TW nokasaTenu yCTaHOB/EHbI M0 N3MepSeMoMy napameTpy).

12.25 Cnyxb6a reoTexHN4Yeckoro KOHTPONS [ONXHA MPOBEPSTb YCTAHOBKY KOHTPONbHO-U3MEPUTENbHOW
annapatypbl (KWA), npeaycMmoTpeHHyto B npoekTe. B coctas KA 0onXxHbl BXOOUTD:

- Nbe3oMeTpbl AN onpefeneHns CKOPOCTM TMOHWXEHUS TPYHTOBbIX BOA M MOJIOXEHUS OernpecCUOHHOWN
NOBEPXHOCTW B Mepuo aKcnayaTauunu,

- pernepbl 1 Mapky Ons ornpemeneHvus BOSMOXHbIX AeddopMauunini TEPPUTOPUN N COOPYXEHWUA, HaXoOaWmxcsa B
30He BAUSIHWSA BOLOMNOHUXEHUS;

- ppyroe namepuTtenbHoe obopynoBaHue, HeobxoaMMoe ANs 3KCryaTauum CUCTEM BOLOMOHMXEHNS (NOTKW Ans
N3MePEHMNS Pacx0oao0B BOLbI, WabNoHbl ANs onpeneneHns UBMEHEHNIA KOHTYPOB OTKOCOB U T.M.).

KOHTpOﬂb KayecTBa pa6or no ykpemnneHuio OCHOBaHUMN

12.26 Npwv npoBeaeHun cneumanbHbiX BUAOB paboT no ykpenneHnto ocHoBaHuii [ TC ¢ noMolwblo LemMeHTaumm,
YCTPOWCTBA NbAOrPYHTOBbIX 3aBEC N TPAHWENHbIX CTEHOK, @ TakXe apMUPYIOWMMN KOHCTPYKLMAMK C NPUMEHEHMEM
reocMHTeTuyecknx matepuanos (CCM) HeobxoAMMO NPOBOAMTE KOHTPOJIb Ka4ecTBa MaTepumanos 1 paboT B npouecce
cTpouTenbcTBa cornacHo TpeboeaHusim ClI 45.13330 n npunoxerHns Y.

(NameHeHHas pepakuus, Nam. N 1).

12.27 B npouecce ueMeHTauum HeobxoanmMo NOCTOSIHHO OCYLWECTBNSATb KOHTPO/b Ka4ecTBa 3aKpenneHusl rpyHTa.
MNpw aTOM cnenyeT onpenensaTb CTeNeHb NPONUTKU FPYHTa pacTBOPOM, COCTOSIHME ero B nopax, a Tak>XxXe 0CTaTO4HYIo
NOPUCTOCTb, OOHOPOAHOCTb 3aKpenneHUs n Ko UUMEHT oUnbTpaunm YIPOYHEHHOIO (YNNOTHEHHOMO) FPyHTA.

Komnnekc wnccnepoBaHMini KayecTBa 3akpenineHus rpyHTa BbIMOMHAOT HErnoCpenCTBEHHO Ha 3akpennsemMom
yyacTke (onpemnenstoT OCagky wramna, M3ydatoT CTPYKTYpy 3akpenneHHoro rpyHta no wypdam v gp.) nav B
nabopartopun Ha obpasLax (MOHONMTHOCTb, MPOYHOCTD).

BogonpoHuuaeMocTb 3aKpenieHHOro rpyHTa onpenensoT HarHeTaHMeM BO4bl B KOHTPObHYIO CKBaXWHY.

Ecnn npoyHOCTb 3akpenneHHoro rpyHta okaxercs MeHee 90% YyCTaHOBNEHHOW MPOEKTOM, a yaenbHoe
BogonornoweHne - 6onee 110% MPOEKTHOrO 3HAYEHWsl, KA4YeCTBO 3aKpPenseHus rpyHTa crnegyet cuuTatb
HeyLOBNETBOPUTENbHBLIM N HEOBXOAMMO MPOBECTN AONONHUTENBHOE YKPEMNEHNE.

12.28 Mpu npoussoacTee paboT Heobx0aMMO NPedoCTaBSATb CNedyolWyo 4OKYMEeHTaUmio:

- XypHan no LeMmeHTauuu, B KOTOPbI 3aHOCAT AaHHbIE MO PEeXMMYy HarHeTaHus, cocTaBy CMeCcW, KOHLeHTpauuu
1 pacxogy pactsopa;

- XypHan nabopaTtopHbIX UCMbITAHUA MaTepPManos;

- XXYpHan v akTbl KOHTPO/bHbIX UCMbITAHUA 3aLEMEHTUPOBAHHOIO FPYHTA;

- XypHan HabnogeHni 3a omnbTpaumnein 1 ypoBHAMN BOAb! B Mbe30METPaXx;

- UICNONHUTENbHbBIA NPOUIIb MO OCAM 3aKPENNeHHOro MaccuBa;

- NfaH PacrofioXeHNsa CKBaXWuH.

12.29 Mpwn co3naHum NbAOrPyHTOBON 3aBECHI 3aMopaXuBawllas cucremMa MoXeT ObiTb coaHa B 9KCMayataumio
TONbKO MOCNE €e UCMbITaHWA, BO BPEMS KOTOPbIX MPOBEPSIOT paboTy BCEX Y3N0B 3aMopaxuBaloweli cTaHuuu,
MPOYHOCTb 1 BOAOHEMPOHULAEMOCTb MaructpasnbHbix TpybOMPOBOLOB U 3amMopaxkuBalowWmxX KOJOHOK, paboTy
3anopHbIX yCcTPONCTB. o pe3ynbTartam NCMbiITaHUA HAANEXMUT COCTaBUTb akT.

12.30 Bce HabniogeHns 3a pexumamy U nokKasaHus U3MEPUTENIbHBIX U perucTpupyowmx npubopos cneayet
3aHOCUTb B XYpHas - OCHOBHOWM NEpPBUYHbIV OOKYMEHT MO 3KCnayaTauum CUCTEMbI.

B xypHane HeobxoaMMO perucTprpoBaTh:

- TemMnepatypy TENNOHOCUTENS B MarucTpanbHbIx TPYOONPOBOAAX U KONOHKAX;

- NoKasaHus BOAOMEPOB Y MAHOMETPOB, YCTAHOB/IEHHBIX HA MMaBHbIX MarucTpansax u oTAe/NbHbIX KOMOHKaX.

12.31 lMpu HopmanbHol paboTe 3aMopaXuBalWwmx KOMOHOK pasHuLa Mexay TeMmrnepatypamu TEMNOHOCUTENS B
nuTaTenbHoW u oTBoAaswen Tpybax B nepsble 5-10 cyT 3aMopaxuBaHusi OoNiXHa coctaeBnsaTe 4-6°C, 3aTem
NMOCTENEHHO CHMXaTtbcs 00 2-3°C, a K KOHLY aKTUBHOro 3amopaxuBaHunsg cHuxatbcs 8o 1°C. OTKNOHEHUe OT 3TOro
pexXuma ykasbiBaeT Ha 3acopeHue CUCTEMbl MMTaHUS KONOHOK.

12.32 [Ins KOHTPONA Hapg pacnpefeneHneMm TennaoHOCUMTENs Mo OTAENbHbIM y4acTKaM 3aMopaxXuBaHus Ha
KaxIoM X3 napannefibHo MOIKMOYEHHbIX pacrnpefenuteneit yctaHaenuealoT gudpdepeHumnanbHble MaHOMETPbl C
Avadphparmamu.
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12.33 KoHTpONnb TemnepaTtypbl rpyHTa B MNpoUEecce €ero 3aMopaxmBaHus cnegyeT OCYWeCTBNATb 4epes
KOHTPOJIbHbIE TEPMOMETPUYECKME CKBAXWUHbI, KOTOPbIE pacrnonaratoT Mexay paboynmMu CKBaXuHaMu 1 Mo KOHTYpY
Oynyuwel nbAOrPYHTOBON CTEHKM B COOTBETCTBUM C NPOEKTOM, 06 bEANHEHHBIE B rPYMMbl HA TUMOBLIX U aHOMAlbHbIX
yyacTkax 3aBecChl C paccTtosiHuem mexay rpynnamm 15-20 m.

12.34 TemnepaTtypy rpyHTa B TEPMOMETPUYECKMX CKBAXUHAX cnegyeT U3MepsaTb TepMoMeTpaMmm ConpoTUBIEHUS
Unn TepMopeancTopamu, NPUMEHEHNE KOTOPbIX MO3BO/SIET BLICTPO, C O4HOM N3MEPUTENIbHON CTaHUMKU, onpeaennTb
Temnepatypy rpyHta B pagmyce 200-250 M Ha pasHbix rnybuvHax U NpovM3BEeCTW aBTOMATUYECKWM €€ 3anuchb.
M3mepeHns temnepaTypbl B nepsble 10-15 gHein 3amopaxuBaHns cnefyeTt OCYWeCTBNSATb ABa pasa B CyTKu, Mo
NCTEYEHNMN 3TOr0 CPOKa - OOUH pa3 B CyTKM Yepes Kaxable 5 M no rnybvHe, a npy CNOUCTOM PasHOPOAHOM CTPOEHMM
Maccuea - B KaX,4OM CJoe.

12.35 KoHTpOnb KayecTsa yCTPONCTBA NPOTUBOUIbTPALNOHHBIX U HECYIWUX CTEHOK, YCTPOEHHbIX TPaHLWENHbIM
cnocoboM, HeobXoOMMO OCYLECTBNSTb MOOMEePaLNOHHO, C COCTAB/IEHWEM aKTa Ha cKpbiTble paboTbl Ha Kaxayto
onepauumio.

12.36 B npouecce paboT TpebyeTcs:

- BECTU CMCTEMATMYECKUIA KOHTPONb KayecTBa HEHTOHUTOBOMO PacTBoOpPa;

- NPOBEPSITb MCXOOHbIN 6EHTOHMTOBLIV MATepuan NPy NOCTyMNIeHNN ero Ha CTPOWKY;

- nopbupatb B nabopatopun coctaB GEHTOHUMTOBOrO PACTBOPA U KOHTPONMPOBATb CTABUNBHOCTb 3HAYEHWIA
napameTpoB 3TOro pacTteopa (MNOTHOCTb, BA3KOCTb, BOAOOTAAYA M AP.) Kak Npu NpuroTOBNEHUN W Bblaye ero Ha
pacTBOPHOM y3ne, Tak U B MecTax ero ucrosib30BaHus.

Llns aToro Ha Bcex yyactkax cnenyet 6paTb Npobbl pacTBopa v Npon3BoaMTb X NabopaTopHbli aHanna.

Mpu paspaboTke TpaHWei cnenyeT NPOBOLMTb HEMPEpPbIBHOE HabNIOAEHUE 33 YPOBHEM pacTBOpa U YPOBHEM
FPYHTOBbLIX BOA, MOCKO/bKY CHUXEHWE MEepPBOro U3 HUX WM MOBLIWEHME BTOPOro MOXET MPUBECTU K 0BpyWeHuto
OTKOCOB.

12.37 VicnonHutenb pabot 0bs3aH:

- OCyLWeCTBNATb Noabop Matepranos Afs 3an0NHEHNS TPAHLIER N CKBAXUH;

- onpenensTb MX rpaHynoMeTPUYEecKuidi cocTas, Npeaenbl NAacTUYHOCTU, BNAXHOCTb, HEOOXO4MMYO BS3KOCTb
pacTtsopa, NPOYHOCTHbIE N NPOTUBOPUNbTPALMOHHbIE CBONCTBA;

- NPOBEPSATL 3arpsi3HEHWE PacTBOPA, MONHOTY MPONUTKM GEHTOHUTOM BbIHYTOrO U3 TpaHWeW rpyHTa B cnyvae,
€CN OH rpefHasHa4vaeTcsd ONns WUCMNONIb30BaHUA B BUAE 3arofIHATENS, a TakXe Hanvyine B HEeM KaMHeW, NNH3
NPOHWLLIAeMoro rpyHTa u ap.

KoHTponb ponxeH OblTb HEMpPepbiBHbIM Kak MpPW MAPUFOTOBIEHUM CMEcW, Tak W Mpu ee yknagke nojg
6EHTOHUTOBbLIA pacTBop.

12.38 lNpwn ycTporicTBe NPOCNOEK U3 apPMUPYIOWNX FEOCUHTETMYECKUX MaTEPNanoB B NPUMEHSEMYIO TEXHONOr U0
JOMOSIHUTENIbHO BBOAAT Cleaylolne onepaunn:

- NOAroTOBKA FPyHTa, noactunatowero npocnoiiky na FCM - NnoBepxHOCTb FpyHTa A0JSIXHA OblTb BbIPOBHEHA
YNAOTHEeHa OO0 3HayeHus KoadhdpuumeHTa ynnoTHeHus He MmeHee 0,95 cornacHo Tpebosanuam CI1 45.13330, npu
NCMONb30BaHUN reopeleTok (reoceTok) LenecoobpasHo co3gasaTb MOL HUMK 3alUTHbIE NPOCONKN U3 HeTKaHbIX
reoTEeKCTUNbHbIX MATepUanosB U NecYaHblil BbipaBHUBAOWWNA CNOA TONWUHOM He MeHee 0,1 M;

- TpaHcnopTupoBaHue 'CM - ynakoska pynoHos TCM monxHa obecrneumBaTb 3awmTy OT BO3OENACTBUSA BRaru u
OHeBHoro ceeta (Y®-nyyen) BO BpeMs TPaHCNOPTUPOBaHMSA, NOCTaBKa AOMXKHA OCYWECTBAATbCS B pyNOHAaX Maccon
0o 100 kr;

- BpemeHHoe xpaHeHue CM Ha cTpouTenbHoi nnowanke - TCM ponXHbl cKnagnpoBaTbCs U XPaHUTbLCH B
OpUrnMHanbHON 3aBOACKOV yNakoBKe B COOTBETCTBUM C TEXHNYECKMMIN TpeboBaHNSMU NPON3BOANTENS MaTeprana;

- pacnpegnenexue F'CM no yyacTky, TpeboBaHusl K ero yknagke, coeanHeHuto nonoteH 'CM npueeneHsl B 12.40;

- MpoBepka kadyectBa ynoxeHHon npocnonku CM - mepepn OTCHINKOW rpyHTa MyTEM BM3yaNlbHOrO OCMOTPA
oueHmsaoT kayectso [CM, cnnowHocTb yknagku nonoteH 'CM, 3HayeHWs nepekpbiTUS M KavyeCTBO CTbIKOBKM
MonoTeH, MO pe3ynbTataM OCMOTPa COCTABNSAT aKT Ha OCBMAETENbCTBOBAHWE CKPbITbIX paboT, roe npusoAsT
pe3ynbTaTbl OCMOTPA, AaHHbIE O NOCTAaBLMKE U XapakTepucTuky ncnonbayemoro I'CM;

- oTcbinka Ha npocnoiiky MCM Bblwenexalero cfosi rpyHTa, ero pacnpeneneHme u ynnoTHEHME - OTCbIMKY
rpyHta npoeomsit crnocobom "oT cebs" 6e3 3ae3na TpaHCnopTa Ha OTKPbLITYD MOBEPXHOCTb MonotHa [CM,
MOCTEMNEHHO pa3paBHMBAs OTCbiMaHHbIA MaTepuan OCHOBaHMWS 3a HECKOIbKO MPOXOLOB C MOC/iefoBaTeNbHOM
HaIBWXKOI MaTepmana ocHoBaHus Ha Matepuan TCM Takmum obpasom, ytobbl TCM Haxoauncs non Bo3OeicTBUEM
IOHeBHoro ceeta (Y®d-nyueii) He 6onee BpemeHm, LonycTuMoro ans ucnonbayemoro F'CM (He 6onee 6 4, ecnu gaHHas
XapakTepucTuka OTCyTCTBYET B TeXHMYecKux ycnosusix TCM), TonwmHa cnos 0TCbINaeMoro rpyHTa AonxHa 6biTe He
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mMeHee 0,3 M, yNNOTHEHME FPYHTA BbIMONHSIOT A0 NMPOEKTHbIX 3HAYEHWI KO3 PULMEHTA YNNOTHEHNS.

12.39 [logrotoBka rpyHTa OCHOBaHWS, MNOACTMNAOWEr0 MPOCNoiky u3 apmupyowmx [CM, Bknioyaet
nPoUINPOBaHNE €ro MOBEPXHOCTM C 3a[aHHbIM B MPOEKTE YKJOHOM U YMNOTHEHUE OO0 MPOEKTHBLIX 3HAYEHWUIA
KoahpuumeHTa ynnoTHeHUs rpyHTa. KoauumneHT ynnoTHEHNS rpyHTa OCHOBaHWUS NpuHUMaroT He meHee 0,95, Ha
MOBEPXHOCTW FPYyHTa He LOMXHO BblTb KONew, M 1 Opyrux HepoBHOCTel rnybuHoin 6onee 5 cMm, BanyHoB (rnbib),
3aKpbITbIX FNHSAHbLIM MW NEecYaHbIM 3anoHUTENEM MeHee YeM Ha 0,3 M.

Mepen yknankoit npocnoiikn n3 apmupytowmx FCM Ha ocHoBaHue 'TC oTcbinaeTcs NoAcTUNAOWNIA CNOW rpyHTa
TOoNwwuHoOm He meHee 0,1 M.

Llns rpyHTOB, NCNONb3YEeMbIX B NOACTUNAIOWEM CJI0€, B MPOEKTE CNeayeT PernamMmeHTpoBaTh:
- 3epHOBOI COCTaB;

- MNOTHOCTb;

- KO3hhMLUMEHT TpeHUs mateprana noactunatowero cnos no FCM.

[PyHTHI B OCHOBaHWM WM MOACTUNAIOWEM CNoe OOJIXHbl ObiTb MPakTUYeckn HecydddO3NOHHbIMK, T.€.
LOMyCcKaeTCcs BbIHOC (PUNbTPAUMOHHBIM MOTOKOM 4acTuu, B KonuyectBe He 6onee 3% no Becy. ConpsixeHue
MoACTUNAIOWEro Crosi C OCHOBAHMEM W pacyeT MepexodHbiX 30H MPOBOAST B cOOTBETCTBUM ¢ TpeboBaHusmu Cll
39.13330.

YCTpoWcTBO NOACTMNAIOWErO CNos AONIXHO onepexaTb paboTbl no yknanke FCM He 6onee YyeM Ha 06beM paboT
IBYX CMEH Mo yKnaake v MOHTaxy.

Yknanka npocnoiikun n3 apmupytowmx FCM Ha ocHoBaHue 'TC 6e3 ycTpoicTBa MOACTMIAIOWErO CNOS rpyHTa
paspellaeTcs, ECNM rPYHT OCHOBaHMNS COOTBETCTBYET BCEM TPeBOBaHMWSM, NPEAbSABASEMbBIM K FPYHTY NMOLACTUAIOWErO
cnos.

He AonyckaeTcsa yCtpamBaTb pe3epBbl rPyHTA, CKnaaonposaHue "CM Ha YNOo>XeHHOM noacrtunarouwem cnoe.
|_|p063,ﬂ, TEXHUKKM Mo noaroTosneHHOMY noactunarlweMy Cnoto 3anpewaeTcs.

Mpn Mcnonb3oBaHMU B KAYECTBE apMUPYIOLWEro MaTtepuana reoTekcTuns 1 KOMOMHNPOBAHHbLIX MaTepuanosB Ha
OCHOBE reoTeKkCTUNA TOMWMHY noacTunarwero cnos npuHnMaroT ot 0,1 no 0,3 m, noacTunarowmi CNon BbINOMHAKOT
N3 necyaHblX rPYHTOB KPYMHOCTbIO 00 5 MM. TonwmHa noactmnatowero cnosi obecne4ynBaeTcsi ¢ TOYHOCTbIO 5 cMm.
KoadbpuUMeHT ynnoTHeHUs rpyHTa MNOACTWUNAIOWEro Cnosi OonxeH 6biTb He MeHee 0,95. [Mpu BO3MOXHOCTU
PacKNMHLUOBKM TPYHTOB OCHOBaHusa [TC neckoM noACTUNAOWEro Ccnos TOJMWWHY HACbINHOrO Marepuana
MOACTUNAIOLLEro CNosi cnefyeT onpefensith C Y4eTOM YNNOTHEHNS Clos A0 Tpebyemoi MOWHOCTU U KoadppuLMeHTa
YNNOTHEHUS C Y4€TOM PacK/IVHLOBKMW.

Vicnonb3oBaHne TrpyHTOB C KPYMHO3EPHUCTbIMM  YacTMLaAMW HeoKaTaHHOW (PopMbl, C CcodepXaHuem
BOLOPACTBOPUMbIX coneit 6onee 5% noO Macce, OpraHMYecKMx MpuUMecelr, a TakXe Hanvmuue nbha, CHera,
NMOCTOPOHHUX NPEAMETOB He JOMNyCcKatoTCS.

KoHTponb kayectBa MOACTUNAOWEro CNos npoBoOsaT cornacHo TtpebosaHusim CI1 45.13330, B cocTtase
KOHTPONIMPYIOWMX MeponpusiTuiAi B 06s13aTeNbHOM  MOPSOKE MNPOBOAST  TWATENbHbIA  BU3yaNbHbIA  OCMOTP
NOBEPXHOCTU, NPOBeAEeHNE KOHTPOMbHbIX 3aMePOB TOJWMHbI CNOS, NPOBEPKY COOTBETCTBUS FPYHTOBOrO Marepuana
noacTunawLlero cnost TpeboBaHnsaM NpoekTa no Buay, rpaHcoCTaBy M MNOTHOCTY FPYHTA.

12.40 Yknanky nonoteH CM npoBoAsiT B COOTBETCTBMU C TEXHONOMMYECKON CXEMOW YCTPOMCTBA OCHOBaHWS
'TC. OcHOBHble CxeMbl YKNaaku - B MPOAONAbHOM W MOMNEPeyYHoOM HanpasfneHun otHocuTenbHo ocu TC (anemeHTa
rTC).

CoenvHeHne CM npoBoOsT HaxNecToM, CBapKOW, ClUMBaHWEM WM WHbIM 06pas3oM B COOTBETCTBUM C
TEXHUYECKMMN YCNOoBUSIMM Ha MaTtepuan. Bce webl nognexar BU3yanbHOMYy OCMOTPY Ha MpPeAMET BblSiBNEHUS
JedekToB.
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MpOYHOCTb CBApHOro LWBA, BLINOMHEHHOrO B MOMEBLIX YCMOBUAX, AONXHA ObiTb He Huxe 80% NPOYHOCTU
OCHOBHOro Matepwvana, Ho He Huxe TpeboBaHuii npoekta. He mMeHee 10% cBapHbIX WBOB Noanexart MpoBepke
npoyHocTu B cooteetcTeun ¢ FOCT 16971.

3HadeHune nepekpbiTna nonoteH TCM NpuHMMaIOT B COOTBETCTBUM C TEXHUYECKUMY YCNOBUAMU HA MaTepuan, Ho
He meHee 0,2 M. [Mpu yctporicTBe npocnoiikm n3 FCM B OCHOBaHWW, CNOXEHHOM cnabbiMu rpyHTamu, 3HayeHue
nepekpbiTUs Heobxoammo yeennuntb oo 0,3-0,5 m.

Mpun nponsBoactBe pPaboT B CMNOXHbBIX WHXEHEPHO-FEONOrMYECKMX W MOTrOAHbIX YCNOBUSIX [LOMYyCKaeTCs
coenmHeHne nonoteH CM yacTuyHO MAM MOMHOCTbIO MPOBOAMTL 3a Mpefdenamm ydactka CTpouTenbCTBa C
nocnenywouwen yknagkon nofoTeH yBeNMM4eHHON WMPUHBbI.

PaboTbl no nHctannsumm FCM (yknagka, MOHTaX, cBapka v np.) AOMXHbI BbINONHATL 00y4YeHHble paboune.

He AonycKkaeTcsa ycTpamBaTtTb pe3epBbl rpyHTa Ansa noactumnalowero n 3alnmTtHOro cnoes, cknagumposaHume rCMm
Ha YyNOXeHHOM reoCMHTEeTU4eCKOM Matepuane.

He monyckaeTcsi npoesn TEXHUKU MO OTKPLITOMY MOMOTHY FEOCUHTETNYECKOro MaTepurana.

PynonHble TCM yknapbiBaloT cBoboaHo, 6e3 HaTsXeHust (reoTekCTWib) WAM C HebonbWUM MNPOAOSbHbIM
HaTAXEHUEM (reopeleTkn, reoceTku), PYNOHbl packaTtbiBatdT POBHO, 6e3 nepekocoB, 6e3 cknagok. PynoHbl
pekoMeHayeTcsa pacnpenenstb no AnvHe 3axBaTky Yepes pacCcTosHWe, paBHOe OSIMHE NOMOTHA B PYIOHE.

Jns ncknoyeHns BeTPOBOrO BO3AENCTBMS PEKOMEHAYETCS BbIMOJHATb BPEMEHHYK Mpurpya3ky nonoteH CM
(Mewkammn ¢ rpyHTOM, BEPEBKaMU, aHkepamu 1 np.). BpemeHHas npurpyska He OOSIXHa NPUBOAUTL K MOBPEXAEHUIO
nonotHa MCM.

12.38-12.40. (I3ameHeHHas pepakums, Nam. N 1).

12.42 lNMepepn OTCHINKOW rpyHTa cnenyeTt NPoOBepSTb KAYeCTBO YNOXEHHOW NPOCAONKNA BU3yanbHbIM OCMOTPOM C
dovkcaumern CnoWHOCTY, 3HAYEHUS MEepPekpbITUS, KavyecTBa CTbIKOBKM MOMOTEH. TakXe BM3yanbHO OLEHMBAOT
kayectBo camoro 'CM. Mo pe3ynbTataMm ocMOTpa COCTABNSAIOT akT Ha CKpbITble paboThbl, roe NPUBOAAT pe3ynbTaThl
OCMOTpa, [aHHbIe O NocTaBLWmke N xapakTepuctmkm 'CM, paHHble npoTokona ucnoitaHuii FCM.

OrTcbinky Ha npocnoliky ua FCM Bbiwenexatwero cnos rpyHTa Heo6xo4nMo NPOBOANTbL C TaKUM pacyeToM, YTobbl
MaTtepuan HaxoOwics rnoj BO3AEeNCTBMEM OHEBHOrO cBeTa He 6onee BpeMeHW, [OMyCTUMOro Ajsi UCMOSb3YEMOro
CM.

13 Habnio neHns 3a noBegeHnEeM OCHOBaAHUM B NMpoLLecce aKcr/lyaTaumm

Llenn n 3apaum Habno neHun 3a NoBeAeHNemM OCHOBaHUN

13.1 HabniooeHns 3a noeedeHNEM OCHOBaHWUIA B MPOLEcce aKcnayataumm cnegyeT NPOBOANTb Ha COOPYXEHUSIX
[-1l knaccoB, a MPW CNOXHbIX WHXEHEPHO-FEONOrMYECKNX YCNoBUAX Takxe Ha coopyxeHusax llI-IV knaccos, Ha
NPOTSIXXEHUW BCEro nepunoaa aKcnnyataumm ruapoTexHnYeckux o6 bekToB. Tu HabnoaeHnsl AonXHbl obecneynBaTb
KO/IMYECTBEHHbIE OLIEHKWN U3MEHEHUS COCTaBa, CTPOEHMS N CBONCTB FPYHTOB OTAE/bHbIX Y4aCTKOB, 30H OCHOBaHMUS B
NPOCTPAHCTBE U BO BPEMEHU.

13.2 [naBHas uUenb HaTypHbIX HabnwaeHwin - obecnedyeHne 6e30MacHO aKkcnyaTauMn COOPYXKEHWi
CBOEBPEMEHHBIM BbISIBJIEHMEM OMACHOro0 Pa3BMTMS NPOLLECCOB B3aMMOLENCTBMS COOPYXEHMIA C NMPMPOLHOA Cpenon,
He MPOrHO3MPOBAHHbBIX MPOLLECCOB W SBAEHUIA 4N ONEPaTUBHOrO BbIMNOMHEHUS MNpPeaynpeXxiawwmnx 1M 3almnTHbIX
mMeponpuaTuii. B npouecce HabnoaeHnin NPoBOASATCS:

- OueHKa W3MEHEHWIA WHXEHEPHO-reonormyeckmx YCnoBuii 3a Mepuos CTPOMTENbCTBA W aKCnayataumm
rmgpoysna, BKJ4Yas U3MeHeHUs penbedpa, reofiormyeckoro CTPOEHUs, ruaporeonornyeckmx ycnosuin, COCTaBa,
CTPOEHUS N CBONCTB FPYHTOB, aKTUBHOCTMW MHXEHEPHO-reonornyeckmx npoLeccos;

- YyCTaHOBJNIEHME MPUYUH 0CALO0K, NPOCaAokK, CMELEeHW, aedbopMaumii, TpewmHoobpasosaHus, Wb TPaLMOHHBIX
pacxonoB 1 OpYrnx HENPOEKTHbIX CUTYaLUWiA;

- KAQYeCTBEHHbIA N KOMMYECTBEHHbIA MPOrHO3 W3MEHEHWS BO BPEMEHW U B MPOCTPaHCTBE TEXHOMPMPOLHbIX
NMPOLIECCOB C OLIEHKOW BEPOSITHOCTU aBapUiiHbIX CUTyaLWiA U CBS3aHHbIX C 3TUM yLep6oB;

- paspaboTka Mep Mo MPenoTBPALEHNIO OanbHEWWero pasBuMTUS HEeraTMBHbIX MPOLECCOB B OCHOBaHWW,
BOCCTAHOBJIEHMIO YCNOBUIA HOPManbHoW ero paboTbl, 060CHOBAHMIO 3ALWMUTHBIX MEPOMNPUSTUIA.

13.3 B 3ap0aun HabniogeHUin [ONXHbl BXOOUTb:
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- BbISIBNIEHNE 1 OKOHTYPUBAHWE 30H BIUSIHNS ONACHbIX MPUPOOHbIX MPOLECCOoB;

- OUEeHKa W3MEHEHWIn COCTOSIHUS W CBOMCTB TPYHTOB OCHOBaHWUS (HabyxaHus, mpoTauBaHUsi, NPOMep3aHus,
pasynnoTHEHNS, TPewWwnHoobpasoBaHUs), YPOBEHHOrO, TEMNEPATYPHOrO U TMAPOXMMUYECKOrO pexXuma noA3eMHbIX
BOQO;

- (puKCMpoBaHue OUHAMUKN PasBMUTMSA OMACHbIX MHXEHEPHO-Teonormyeckmnx (TEXHONPUPOOHbIX) NpoLeccos, Npu
KOTOPbIX B OCHOBaHWN U3MEHsIeTCS Kakas-nmbo xapakTepucTuka COCTOSIHWSI UM CBOMCTBA FPYHTOB (pasynnoTHeHue,
TpewmHoobpa3oBaHe, OMon3HW, o6Banbl, CONUMMIOKUNS, CEeNu, FeoOUHAMUYECKME W KPUOTEHHble MpPOLECCH,
noatonneHue, nepepabotka Geperos, BbIBETPYBaHME 1 OpP.);

- OLleHKa U3MEHEHMIA rNybnH CE30HHOrO NPOMEP3aHns 1 NPOTaMBaHWS FPYHTOB;

- BbISIBIEHME HanpasieHWi, NepuoaMYHOCTM, CE30HHOCTW W3MEHEHUs Habn4aeMoil XxapakTepucTUKn
(HanpyMep, packpbITUS NN CMbIKAHUS TPELWKWH);

- OLEHKA N3MEHEHNS aKTMBHOW 30HbI MO COOPYXEHNEM C OLIEHKOM €€ MOLLHOCTW W MOCOHBIM (U MOBM0YHbIM)
onpegeneHneM N3MeHeHN xapakTepucTK CBONCTB FPYHTOB npun Bapuaunsax YBb un 1.4.

Ha ruapoTexHuyecknx coopyxxeHusix | knacca, pacnofioXeHHbIX B palioHax ¢ CeincMnYHOCTbi0 7 6annoe u Bolwe,
1 Ha coopyxeHusx Il knacca, pacnonoXeHHbIX B paioHax ¢ CeMCMUYHOCTbIO 8 6annoBs 1 Bbiwe, HEOOXOOUMO BECTU
OMHaMUYecKnii MacropT COOPYXEHWUI U NPOBOAUTE crieumnanbHble HabnoaeHUs 1 ucnbiTanns B cooteeTcTeumn ¢ FOCT
P 22.0.01 nTOCT P 22.1.02.

13.4 HabniogeHusi 3a NOBEAEHWEM OCHOBaHWS COOPYXEHWs JLONXHbl ObiTb OpraHnsoBaHbl Ha OCHOBE
MarepuanoB WHXEHEpPHbIX M3bICKaHWA C Hayana ero BO3BEAEHUS W MNPoOoNnXaTbCd B TEYEeHWe BCEro BPEMEHM
CTPOMTENbLCTBA M aKCMyataumm.

B npouecce ctpomtenbcTBa KOHTPOJb OCYLWECTBASETCS C NOMOLWbO 3aknagbisaemon KA (oaTyumkoB nopoBOro
[aBfeHns, TEPMOPE3NCTOPOB, AATYMKOB UBMEHEHUS KOHTAKTHBIX HAMPSXEHWA 1 T.0.).

13.5 HabnwogeHus cnefyeT MPOBOAMTb HA  XapakTepHbIX, CcrneuuansHo 0BOpYHOBaHHbIA  NyHKTax
HabnonaTtenbHom ceTu.

3anauun, 06beM 1 NEPUOANYHOCTb HabnoAeHNiA, COCTaB CeTM NepBOHAYaNbHO YCTAHABNMBAIOTCS MNPOEKTOM U B
JLanbHenweM MoryT ObiTb W3MEHeHbl Ha OCHOBaHUM pPe3ynbTaToB HaONOAEHWA, B 3aBWCUMOCTU OT COCTOSHWS
rMOPOTEXHNYECKMX COOPYXEHWUA. DTM MBMEHEHMS COrNnacoBbIBAIOTCA C MNPOEKTHOW opraHv3aumen, kotopas
paspabaTbiBana NPOEKT COOPYXEHNS.

13.6 [nsa Kaxnoro HamopHOro rmapoTEXHUYECKOro COOPYXEHUS B MECTHbIX NMPOU3BOACTBEHHbLIX MHCTPYKLUSAX
LONXHbl ObiTb NprBefeHbl pas3paboTaHHble MNPOEKTHOW opraHMsaumein npefenbHO OONYCTUMbIE  3HAYEHUS
OMarHOCTUYeCKMX nokasaTenen COCTOSHWS W CBOWCTB OCHOBa@HUS, KOTOPblIE MOTyT YTOYHATLCA Ha OCHOBE
pe3ynbTaToB NPOBEAEHHbLIX HABNOLEHWIA.

13.7 lns noBbiWEHUS ONepaTMBHOCTM M [OCTOBEPHOCTU HabMoAeHUA 3a NOBEAEHVEM OCHOBaHMWS B npoLecce
aKcnayartaumm pekoMeHOyeTCsl UCMob30BaTb COBPEMEHHble aBTOMATU3NPOBAHHbIE CUCTEMbl U3MepeHUin. YpoBeHb
aBToMatmsauum onpeaensietcs o6vbemMom KVA 1 ycnosusiMm ee akcnayataumm.

13.8 MNpun npoBeneHnn HabnoaeHnin 3a noseneHnem ocHoaHmn M TC HeobxoanMO:

- pernctpupoBaTb ypoBHM BbeddOB U CpeaHECY TOYHYIO TeMNepaTypy BO3ayxa B CTBOPE rMapoy3na, eXenHEBHO;

- obecneymBatb OOCTATOYHYIO 4ACTOTY CHATMSA OTcYeToB C npubopos KA B 3aBUCMMOCTW OT MHTEHCUBHOCTU
N3MEHEHNS Harpy3oK 1 Bo34enCTBMiA. [1py BLICOKOM CKOPOCTM HAMNOMHEHMS U OMOPOXHEHNS BOLOXPaHUANLILA, PE3KUX
TEMMNEPaTYPHbIX U3MEHEHNAX YACTOTA OTCYETOB LATYMKOB, OTKINKAIOWNXCA HA 9TV M3MEHEHWS, 0ONXHA OblThb BhIlWE,
4yeM B Nepron MeANIeHHO U3MEHSIIOWMXCS BO3OENCTBUIA;

- (bykcmpoBaTb 3HAYEHUS NApPaAMETPOB, CBSA3aHHbIX MeXAy cobOoi MPUYNHHO-CNELCTBEHHLIMUA 3aBUCUMOCTSMU
(YBB - nbesomeTpuyeckme ypoBHUW, NpOTMBOAABNEHME - (DUAbTPALMNOHHBIA pacxod U T.4.) B TEYEHUEe Kak MOXHO
60nee KOPOTKOro BPEMEHHOIO MHTEPBANA;

- obecneumBaTtb LOCTOBEPHOCTL nokasaHuii KA n noctaTouHyo kBanngukaumio cneumanvcTos.

HabntoneHns LonXHbI NPOBOANTLCS 3a:

- AedpopMaLmsIMn OCHOBAHMS 1 PaCKPbITUEM TPELWMH HA KOHTaKTe C COOPYXEHUsSMU;

- MPOTMBOAABIEHNEM NOA COOPYXEHUEM;

- 3Ha4YeHMeM (punbTPaLMOHHBIX PaCX040B;

- COCTOsIHMEM BOPTOBbLIX MPUMbBIKAHWIA.

13.9 MpoekT HaTypHbIX HABNAEHWA (MOHUTOPUHIa) TMOPOTEXHNYECKMX COOPYXEHUA NONXEH paspabaTbiBaTbCs
cneLnanna3npoBaHHoON opraHm3aLmeli C COOTBETCTBYIOWMMM AONYCKaMUM Ha NPOBELEHWE 9TOro Buaa pabor.

CoctaB 1 06beM HaTypHbix HabnopeHuidi 3a ocHoBanusmMu TTC B obwem cnyyae cnegyeT HasHayaTb B
3aBUCMMOCTU OT Kjacca COOPYXEHWs, €ero KOHCTPYKTUBHbIX OCOBEHHOCTEW, WHXEHEPHO-Te0Nornyeckmx,
KMMaTtnyeckux, CencMmyeckux ycnoBmi, yCnoBmini BO3BEAEHNS 1 aKCnayaTauunm.

PerynsipHble MHCTPYMeHTanbHble W BU3yalibHble HATypHble HABMOLEHWNS 33 OCHOBAHWUSMU FUMAPOTEXHUYECKUX
COOPYXEHWIA [ONXHbl MPOBOAUTLCA B PEXMME MOHUTOPUHra B CPOKM U C MNEPUOAMYHOCTbIO, OMpenensieMbiMu
nporpammoli Hab Nt AeHWiA.

B cocTaB MHCTpYMEHTaNbHbIX HATYPHbIX HABNOAEHUA NONXHbI 6bITh BKIHOYEHbI BCE HAbNtoeHNs 3a OCHOBaHUEM
KOHKPETHOro COOPYXEHUS B COOTBETCTBUM C MEPEYHEM ANArHOCTUYECKMX MoKasaTenen, xapakTepusywmnx ero
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paboTy N TEXHWYECKOE COCTOSIHME, KOHTPONMPYEMbIE 3HAYEHUS KOTOPLIX MOFYT M3MepPATbCs cTaumoHapHon KUA
n/vinn nepeHocHbIMK Npubopamm.

Coctae u 06beM HaTypHbiXx HabNOOEHW/A 32 OCHOBAHWSIMU COOPYXEHWA W NPUPOLHOA CpPeloid B 30He
B3aVMOLEWCTBNS C COOPYXEHUEM OMNPeaensitoTCcs B MPOEKTe MOHUTOPVHIa Ha OCHOBaHUW CLEeHapVeB BO3HMKHOBEHNS
ype3BblYaliHbIX N aBaPUIAHBIX CUTyaLIMiA C LENBIO CBOEBPEMEHHOIO NX NPELOTBPALLEHMS.

13.10 HatypHbiMi HabntogeHVsIMM 32 OCHOBAHUSIMU GETOHHBIX U Xene306eTOHHbIX COOPYXEHUA HeobxoaumMo
OLIEHMBATb:

- HaNpPs>X eHHO-0ePOPMMPOBAHHOE COCTOSIHNE 3/IEMEHTOB OCHOBAHUS;

- pasynioTHEHWE CKaNbHOrO OCHOBAHMS B 30HE KOHTakTa C MOLOLWBOM COOPYXEHMWA B COCTABE HAMOPHOro
PpoHTa;

- packpbITME TEKTOHUYECKMX TPELWMH U TPEWMNH OTAENbHOCTEN B CKalbHOM OCHOBAHMU;

- obwKe 1 OTHOCUTENbHbIE NEPEMELLEHNS OCHOBaHNS;

- (OMNbTPALMOHHBIV PEXMM OCHOBAHUS U BEPEroBbiIX MAaCCMBOB CONPSIXEHWIA;

- TeMnepaTypHbIii PEXMM OCHOBaHWS, BOAOXPAHMNLWA;

- BUOBpaUMOHHbIE Harpy3ky oT paboThbl arperaTtos ¥ BOAOMPOMYCKHbIX YCTPOWCTB.

HaTypHbIMK HabntogeHVSMI 32 OCHOBaHUSIMU TPYHTOBBIX COOPYXEHWiA (NIoTWH 1 gamb) HeobXxoOMMo OLEHUBATD:

- (OMNbTPALMOHHBI/ PEXWUM OCHOBAHUS, BEPEroBbiX MPUMbIKAHWIA;

- obwKe 1 OTHOCKTENbHbIE 0CAOKN U NEePEMELEHUS;

- NOPOBOE AABMEHNE B MUHUCTBIX FPYHTAX;

- (oMb TPALMOHHYIO NPOYHOCTb FPYHTOB OCHOBaHWS 1 6eperoBbix NPUMbIKaHWIA;

- TeMMepaTypHbIii PeXnM 0CHOBaHMS, 6eperos 1 BOLOXpaHUIULLA (B KPUONUTO30HE);

- HaNpPs>XeHHO-0ePOPMMPOBAHHOE COCTOSIHUE;

- BbISIBJIEHWE W OLEHKY BbIXOLOB (PNbTpaLMmM B OCHOBaHUW 1 beperax;

- PErNCTPALMIO 1 OLIEHKY 04aroB (b TPALNOHHO-CYPO3NOHHbIX BEIHOCOB FPYHTa U3 OCHOBAHUS, 6eperoBbix 1
MOAMEHHBIX MAaCCUBOB, NPUMBIKAIOLLUX K COOPYXKEHUSIM;

- KOHTPO/Nb 3a paboToi U COCTOSIHNEM LpEeHax e, BOLOOTBOASWMX BbINYCKOB, KAHAB M KIOBETOB.

KOHTponbHO-n3MepuTenbHas annaparypa

13.11 OcHalweHune ocHoBaHuii 'TC Ha nmepuon uX aKcnnyatauuy KOHTPONbHO-M3MEPUTENBHON annapaTypon
JONXHO OCYWeECTBASATLCA, MMaBHbIM 006pasoM, B NepuoA MX CTPOMTENbCTBA MO CMeuManbHOMY MPOEKTY HaTypHbIX
HabnoaeHUiA (MOHUTOPWHIa).

B coctae KWNA ponxHbl BKOYATbCS U3MepuTenbHble npubopbl (4atuvku, npeobpasoBartenu) cepuiiHOro
(NpOMbIWEHHOr0) TUNa, Mpoweawne MeTPOoNoruYeckylo artTecTaumio ”U cepTudrkaumnoo, YyooBneTBopsowmne
TpeboBaHNAM N0 TOYHOCTUN M AMAnNa3oHy N3MEPEHWA, [ONTOBPEMEHHOW CTabWIbHOCTN.

Mpun Hanuuum poctyna HeobxoouMO MpeaycMaTpvBaTh MEPUOLMYECKOE BbIMONHEHUE BPYYHYIO KOHTPOSbHbIX
N3MepeHnin Tex napameTpoB, PerncTpaumns 3HayeHuin KOTOPbIX NPOBOAMTCS aBTOMATMYECKM - ONPOCOM npubopos
KNA.

B npoekTe MHCTpyMEHTanbHbIX HAaTypHbIX HabnoOeHWA OONXHbI ObiTb NMPeayCMOTPEHbl Mepbl MO 3awmTte OoT
nospexaeHuin KWA, kabenbHbiX NUHWIA OT YCTAHOBMEHHbIX B COOPYXEHWE WU3MEPUTENbHbIX NPUBOPOB K
N3MepuTENbHbIX NYyNbTOB, HEOOX0AMMbIE Mepbl MO obecneyeHunto 6e3onacHoOro NPon3eoacTea paboT Npu NpoBeaeHNN
N3MepeHNia.

Mpunbopbl He NPOMBIWNEHHOIO W3rOTOB/EHNS, WCMONb3yEMbIE B KA4YeCTBE W3MEPUTENbHbIX YCTPOWCTB, He
Tpebylowrx MeTPONOrMyeckoin arTectaumm, JLONMXHbl ObiTb C WWPOKOA anpobaumein Ha npakTuke (TpybHble
Nbe3oMeTpPbl, MEXaHNYeCKMe Wenemepbl, reoges3ndyeckmne Mapku u penepbl, NeHTbl, PEVIKA U T.M.).

Lns obecnedeHns poctoBepHocTy nokasanwin KNA, He Tpebytowei MeTpoiormieckon atrectaumm, HeobxooumMo
NpoBOAMTb Nepuoanyeckme NnpoBepkn ee paboTocnocobHOCTH.

13.12 KOHTpONbHO-N3MepnTENbHAa annapartypa B OCHOBaHWM FMAPOTEXHWYECKOTO COOPYXEHUs HonXHa bbiTb
ycTaHoBneHa B Hambonee "4yBCTBMTENbHbIX", XapakTEPHbIX MO peakuumn K Harpyskam W BO3OENCTBMSM 30HaXx, B
KOTOPbIX N3MEPEHHbIE 3HAYEHNS1 COOTBETCTBYIOWEr0 KOHTPONNPYEMOro ANarHoOCTUYECKOro nokasaTens - ocHoBa Ans
pacuyeTta kputepres 6€30MacHOCTN OCHOBAHWMS.

Mpu HasHayeHUn HomeHKknaTypbl 1 konmyectea KMA B ocHoBaHMsIX JONXHbI ObiTb yYOOBNETBOPEHbI TpeboBaHuUs
no HeobxoaMMO nNpencTaBUMTENbHOCTW, AOCTOBEPHOCTM W CPAaBHUMOCTW Pe3yNbTaToOB  WMHCTPYMEHTanbHbIX
HabnoLeHWA.

Mpnbopbl ¥ yCTpONCTBa, NpeAHa3HayYeHHble LN NPOBEOEHMS HaTypHbIX HabMoOeHWA 3a OCHOBAaHWEM,
pasMellanTcs B KOHTPOSbHbLIX CEYEHMSX MO BCEW A/IMHE COOPYXEHWUS C Y4eTOM ero KOHCTPYKTUBHbIX PELEHW,
WHXXEHEPHO-Te0Nornyeckmx 1 reokpronornyecknx oCobeHHocTen n NPodmNs NOBEPXHOCTU OCHOBaHWS.

YMcno KOHTPOMbHbLIX CEYEHWIA MO LAVHE OCHOBaHWS Ha3HayaeTCsl C TakuM pacyeToM, 4ToObl MO NokasaHusiM
yctaHoBneHHon B Hux KWA MoxHO 6bin0 ¢ [OCTATOYHOW TOYHOCTbIO XapakTepu3oBaTb pPaboTy UM COCTOSHUE
OCHOBaHMS B LIe/IOM 1 OTAeNbHbIX HaMbonee 0TBETCTBEHHbIX Y4ACTKOB 1 9NIEMEHTOB.

13.13 lNpu coave rMapoOTEXHNYECKOrO COOPYXEHNS B MPOMbIWAEHHYIO SKCMNyaTaumio reHepanbHblii NoapsaaynK,
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oCywWecTBNsOWWA cTponTenbctBo M MoHTax KWA, nepepaetT 3akasuuky Mo akTy MPUEMKWU-COAYM BCHO
YCT@HOBJIEHHYIO KOHTPO/IbHO-U3MEPUTENBbHYIO annaparypy, a Takxe:

- KOMMNEeKT paboumnx yepTexXen N NCNONHUTENbHbIX CXeM Ha ycTaHoBky KUA;

- nacnopTta, artectaTtbl U MOHTAXHO-3KCMNnyaTaunoHHble MHCTPYKLUWW CpencTB MsmepeHwﬁ;

- aKkTbl MPEOMOHTaXHOW W MOCNEMOHTAXHON MpoBepok paboTocnocobHOCTM NPUOOPOB, akTbl Ha YCTaHOBKY
nNpuBOPOB B COOPYXEHNS;

- MOHTaXHble BEAOMOCTU NPUBOPOB;

- XypHanbl "Hynesbix" 1 nocnegywowmnx nameperHun no KUA, TexHnyeckme oTyeTbl MO BbIMNOMHEHHBIM HATYPHbIM
Habn0AEHUSM B CTPOUTENbHbIA NEPUOA.

13.14 Moaxonpl K M3MepUTENbHBIM NynbTam 1 npnbopam KMA nonxHbl COOTBETCTBOBATL TPEOOBAHUAM TEXHUKM
6e30mnacHOCTV 1 OXpaHbl TpyAa.

Pexum Habnio neHun 3a noBeaeHMeM OCHOBaHUI B NpoLecce 3Kcnnyarauum ruapoTexHUYecKmnx
COOpPYXEeHUn

13.15 HatypHble HabniopeHns 3a ocHoBaHmaMu 'TC JONMXHbI HAaYMHATLCS Ha CTaAMM UX CTPOUTENbCTBA M
NpooonXaTbCs HEMPEPbIBHO B TEYEHME BCEro neproaa XU3HEHHOro LmMkna coopy>XeHun BnaoTh A0 NX KOHCepBauum
WA NMKBUAALNN.

Ons  kaxporo KOHKPETHoro ocHoBaHus [TC  neproaMYHOCTb  PEerynsipHblX  HaTypHbIX  HabnoaeHui
ycTaHasnMBaeTCa MHAMBMAYANbHO C YH4ETOM WUHXEHEPHO-reoiormMyeckmx, rmaporeonornyeckux, reokpruonornyeckmnx
YCNOBUIA, KOMMOHOBOYHBIX N KOHCTPYKTUBHBIX OCOBEHHOCTEN COOPYXEHMIA, XapakTepa peakumn COOpYXEHUS U ero
OCHOBaHMWS Ha Harpysku v BO3OENCTBMS, HANM4YNA (OTCYTCTBUSA) U MHTEHCUBHOCTU PasBMTUS HEGNAronpuATHbIX ONs
COOpPY>XEeHNS NPOLLECCOB NNV NOBPEXOEeHUN, YCNOBUIA SKchayaTaunn.

O6beM K nNEepuoaMyHOCTb HATYpHbIX HabMOAEHWA U COCTaB KOHTPONbHO-U3MEPUTENbHOW annapartypsl,
yctaHaBnmeaemow Ha ' TC, nonxHbl onpenensatbcs NPOEeKTHON AOKYMEHTaUNER.

B nonHoM obbeme HabniwopeHus no KWA ponxHbl NpoOonXatbCs MOCAE HamnonHeHWs BoAoXpaHunuwa Lo
cTabunusaumn negopmauuii OCHOBaHMS N XapakTePUCTUK OnNbTPALMOHHOro NOTOKa, HO He MeHee naTK neT. Mocne
3TOro HabnoaeHWs MoryT MPOBOAMUTLCS MO COKPALWEHHOMY YWUCNY TOYEeK M C MEHbliel 4acToToW. VI3MeHeHus B
NePUOANYHOCTM LIMKNIOB U3MEPEHNI Nocne Bbixoda paboTbl COOPYXEHNS Ha YCTAHOBMBLIUIACS PEXWM 1 OTCYTCTBUM
aHOMasbHbIX SIBNEHUA WM NPOLECCOB AOMXHbI NPOW3BOAMTLCS HA OCHOBAHWM aHanusa paboTbl COOPYXEHWS,
BbIMOJSIHEHHOrO MNPOEKTHOW WAXM  CrMeunanu3npoBaHHOM Hay4yHO-UCCNenoBaTeNbCkon opraHu3aumen C Yy4yeToM
COOTBETCTBUS PaboThl I TEXHUYECKOrO COCTOSIHNS COOPYXeHu TpeboBaHNAaM nNpoekTa, Kputepusam 6esonacHocTy, a
TakXe CTeneHn MHPOPMATUBHOCTMN NONyYaEMbIX AAHHbIX HABNOAEHNIA.

Ecnn B paboTe ruapoTexHMYecKoro CoopyXeHus HabnioJatTcs NPOsSBNEHNE N MHTEHCMBHOE Pa3BMTNE ONaCHbIX
npoLeccoB (NnosiBieHne COCPefOTOYEHHbIX 04aroB uUbTpauun; pasBuTUE CY(PAO3MOHHOrO BbIHOCA TPYHTA,
NMPOCaA0YHbIX WM OMON3HEBbLIX SBNEHWI; 0bpa3oBaHME OMacHbIX TPELWMWH; PEe3KMEe MOBbIWEHNS OUNbTPALNOHHBIX
HarnopoB, Pacxo4o0B M rpagueHToB Haropa, MHTeHcUKaumsa ocanok UM ropu3oHTasbHbIX CMELWEeHWn, PpackpbiTUS
WwBOB u TpewwuH), unamepeHns no KWA un Bu3yanbHble OCMOTPbl COOPYXEHMS [OMXHbI MNPOBOAUTLCA MpU
HeobX0AMMOCTH €XEeAHEBHO UM HECKONbKO pas B CyTKW, BNNOTb 4O BbISCHEHUS NPUYMH BO3HUKHOBEHWNS YKa3aHHbIX
NPOLIECCOB ¥ peann3auny onepaTuBHbIX MHXEHEPHbBIX PELEHWNA NO UX NMKBUAALNN.

BHeouepenHble Luknbl nameperuin no KUA 1 BnayanbHbIX OCMOTPOB COOPY>XEHWUA LOMXHbl NPOBOAUTLCA: Nocne
MPOXOXAEHNS KatacTpomyeckmx naBoOOKOB; 3emneTpsiceHnii 6onee 5 6annoB; CUbHbLIX WTOPMOB (yparaHos);
hopcrpoBaHns ypoBHS BepXHEro bbeda Bbile NPOEKTHOro; NepemMep3aHunst ApeHaxHbIX yCTPONCTB.

13.16 Pe3ynbTathl M3MepeHuidi 4ONXHbI 3aHOCUTLCS B XYypHanbl HabnoaeHuiA, 0OPMASEMbIE MO YTBEPXAEHHOM
Ha cTaguu npoekta dopme (KOTopas MOXeT KOppekTUpoBaTbCsi BMECTe C cocTaBoM Habnwogenuin). Cnenyet
BbIMONMHATE (POTOMKCALUMIO (BUAEOCHEMKY) HAPYWEHWA COCTOSIHUS OCHOBAHUS U COOPYXEHUS Ha MPOBNEMHbIX
yyactkax. B xypHane HabniopeHuii cnepyeT OOKYMEHTMPOBATb W MNPU3HaKWM HapyweHus paboTocnocobHocTu
npubopos KNA.

MepsBuyHas ob6paboTka AaHHbIX MOHWTOPUHra JAOMXHA 3aknyatbcs B nepesBofe nokasdaHuin KUWA wn
N3MepUTENbHbIX YCTPONCTB B (OM3MYECKMEe BENIMYMHbI KOHTPONMPYEMbIX fokasaTeneil ocHoBaHusa (HanpuMep,
Hanpsi>XeHus, Hanop, pacxon, Temneparypa, CMeWeHns 1 ap.), B BbIABNEHUN OWMOOK M3MEPEHUI U B ONepaTUBHOM
3aHeceHun nonyyeHHow obpaboTaHHON MHpopMauum B 6a3bl JaHHBIX MHOPMALMOHHO-ANArHOCTUYECKOW CUCTEMBI
(koMMbloTEp NONbL30BaTENS).

NHdopMaumoHHO-amarHoctTuyeckas cuctemMa AonXHa co3fnaBaTtbCs Ha 6a3e COBPEMEHHbIX KOMMbIOTEPHbIX U
VNHPOPMALIMOHHbBIX TEXHOJIOTMIA M MPOrPaMMHO-TEXHNYECKOro obecneyeHus.

BropuuyHas obpaboTka BBeAEHHOW B MHHOPMALMOHHO-ANArHOCTUYECKYIO CUCTEMY MOHUTOPUHIa MHGOPMaLmMm o
BbINOJTHEHHbIX N3MepeHunsx no KNA nonxHa npoBoanTbCS C UCMONb30BaHNEM NPOrpaMMHOro Komnnekca.

PesynbtaTtbl BTOpUYHOW 06paboTKM AaHHbIX MOHUTOPWHra [LONMXHbl ObiTb NpeacTaBneHbl B Buae Tabnuu,
rpadouMkoB W3MEHEHWS KOHTPONMPYEMbIX MokasaTene’l BO BPEMEHM W OT AeiCTBYIOWUX Harpysok, anop
pacnpeneneHust 3HayeHnii nokasartenei (HanpsixXeHnii, Npormbos, ocanok, CMELLEHWA, HANopoB, TeMnepaTtypbl 1 Ap.)
B Npefenax KOHTPOJIbHbIX CTBOPOB, CEKLINIA, U3MEPUTESTbHBIX CEYEHWI.
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MeTtonbl Habno oeHWin 3a NnoBegeHNEeM OCHOBaHUM

13.17 lMpu nponseoncTee HabNOOEHWA 3a MOBEOSHVWEM OCHOBaHWIA B MPOLIECCe IJKcnayatauunm cnemyet
ncnonb30BaTth crneayowme MeToabl NHXEHEPHON reodOU3nNKn:

- ona HabniogeHns 3a U3MEHEHUSIMU YPOBHS MOA3EMHbIX BOL - CelicMopas3Beaka KOpPensiuMOHHBIM METOLO0M
npenomneHHbix BonH (KMIB), anekTpopassenka MeToOoOM BEPTUKANbHOIrO 31eKTPUYECKOoro 3oHanposaHus (B33),
reopaauvonokaumns (MPN3);

- ONs OnpefeneHus HanpaefeHNs U CKOPOCTU ABUXEHUS MOA3EMHbIX BOA - BOLOPEXMMHble HabnwoaeHus
metogamn pesnctusmumetpum (P3M), Tepmometpum (TM), pagmonsoTonHbIMU METO4AMU B OOHOW WMAN HECKOJbKUX
CKBaXWHax, a Takxxe mogndmkaumen metoaa 3apsxeHHoro tena (M3T);

- Aons HabnogeHWin 3a pasrpys3koil MOA3EMHbIX W TEXHOreHHbIX BOA, O4YaroB (OMbTpauuM - MeToabl
€CTecTBeHHOro anekTpudyeckoro nons (El), BeptmkansHoe anekTpuyeckoe 3oHanposBaHne (BO3), MeTon BbI3BaHHOM
nongpusauun (Bl), pesnctusnmetpun, TepmMomMeTpun;

- Ans HabniogeHuii 3a M3MEHEHMEM TNybuHbI CE30HHOrO NMPoMep3aHus 1 npotameaHus - B33, KMMB, MPN3,
pasnunyHble BMAbl KAPOTaxa;

- Ons  HabnAeHWn 332  U3MEHEHMEM  HAMPSXEHHOrO COCTOSHWS, TpewuHoobpasosaHuin - KMIB,
celicMonpocBeYMBaHne, MeTohd akyctuyeckon amuccum (A3), ynbTpassykosol kapotax (Y3K), reopanapHble
nuccnenoBaHus;

- ONs BbISBNEHUS, HabGMOOEHWS U MPOrHO3a CMEWEeHUs Macc ropHbix nopon - Metoabl KMIMB, B33 wu
anekTponpocunuposarus (9M) B MoancMKaLNSaX BEKTOPHBIX 1 PEXUMHBIX HabNoaeHUiA, a Takxe Metoq AD;

- ONS M3YYEHWs OMacHbIX WHXEHEPHO-re0NIornyecknx npoLeccoB (KapCTOBbIX, TEPMOKAPCTOBbIX MPOBAnoB.,
ononsHei) - metonbl KMIMB, obuweii rnybuHHoi Toukm (O T), B93, 3IM, meTon aByx coctasnstowumx (MOC), B, M3T,
rPN3.

PekomeHayeTcs BbINOMHATbL TOYEYHble 30HOMPOBAHMSA WAWM  30HOMPOBAHMA MO OTpeskaMm npodmnen c
onpefeneHnemM cKopocTy MPOAOIbHBIX (XenaTenbHO TakXe NnonepeyHbiX) BOH, CENCMUYECKMA UNn yNbTPasByKOBOWA
KapoTax, MEeXCKBaXWHHOE npocBeymBaHue. Takxe UenecoobpasHo MNPUMEHSITb PanMoM30TOMNHbIA KapoTax
CKBaXWH (ramma-ramma-kapoTtax An5 OUEeHKU MNOTHOCTU, HEMTPOH-raMMa-kapoTax AN5 OLEeHKN BNaXHOCTK).

13.18 eodomnbTpaLMOHHbIE HABMAEHUS OONXKHbI MPOBOAUTLCS AN XapaKTEPUCTUKM U OLEHKW BAUSHUSA
NoA3eMHbIX BOJ Ha M3MEHEHNE COCTOSIHUSA OCHOBaHUS.

eogounnbTpaLnOHHbIe HABNOAEHNS BOMXKHbI BKNHOYaTb:

- YTOYHEHNS MPOEKTHbIX NPEACTABNEHNA 06 YCNOBUSAX onnbTpaunm 1 ee BO3AENCTBUSAX HA OCHOBAHUE;

- BbISIBNIEHNE U OLLEHKY BbIXOA0OB BOAbl YEPE3 OCHOBAHMNE U NPUMbIKAHNS MAOTUH;

- BbISBJIEHWE, XapakTepuCTUKy W OUEHKY W3MEHEeHWA CWUoBOro AasBNeHWst MNOA3EMHbIX BOL B 30He
B3aMMOIENCTBUNS OCHOBAHWNIA 1 COOPYXEHUA;

- BbISIBNEHNE, XapaKTepuUCTUKY W OLIEHKY W3MEHEeHMI pexuma KU cocTasBa MOA3EMHbIX BOL Mpu pasBUTUU
TEXHONPUPOLHbLIX MPOLLECCOB B 30HE B3aUMOAENCTBUS OCHOBAHWUIA 1 COOPY X EHUIA;

- KOHTPO/b 30 OEKTUBHOCTU CO3aBAEMbIX NPOTMBOUILTPALMOHHBIX U APEHAXHbIX YCTPOWCTB, 060CHOBaHME
uenecoobpasHbiX AOMNONHEHWIA 1 UBMEHEHUIA X KOHCTPYKLNIA;

- HabnOeHNa 32 YPOBHAMW, PaAcXO4aMu, TEMMNEPATYPOA W XUMUYECKMM COCTABOM MOA3EMHbIX BOH, a TakXxe
rMaopoLMHaMMyeckne NCccnenoBaHns B HabnoaaTenbHbIX CKBaXMHAX U APEeHaXHbIX YCTPONCTBAX OCHOBAHMWIA;

- WHOVKATOPHble N WHAOMKAUMOHHO-AMArHOCTMYECKNe MeToAbl onpefeneHns nyTel n CKOPOCTern ABUXEHUS
NoA3eMHbIX BOA, ONO3HABaHMSA Pa3NyHbIX TUMOB 3TUX BOL, BbIABNEHWUS 30H UX NMUTAHUS U Pa3rpy3ku, B TOM yucne
30H aKTMBHON MHPUNbTPALMK HA OHE BOOOXPAHUINLA;

- TMAPOXUMMYECKNE METOObl B 30HE B3aMMOAENCTBUS NPUPOSHbLIX MOA3EMHbIX BOL C BOAaMU (PUNbTPaLMOHHOrO
noToka 13 BOAOXPaHMNMLWA, NMPOLECCOB BbllWEeNaynBaHns U pacTBOPEHMS NOPOL OCHOBAHUS, BETOHHBIX KOHCTPYKLIMIA
N MHBEKLIMOHHBIX 3aBEC B MOA3EMHOM KOHTYPE COOPY XEHWIA;

- cneumanbHble TepMOMeTpUYecKme MeTolbl 4N BbISIBIEHUS 30H aKTUBHOW PUNbTpauUnn, N3YYEHUS OUHAMUKU
PVIbTPALNOHHBIX MPOLECCOB 1 Ap.

13.19 ['eoTexHNYeckme HabnOeHUs 3a NOBELEHVWEM OCHOBAaHWIA AONXHblI MPOBOAMTHLCA ONS YCTAHOBIEHUS W
KONNYECTBEHHOWM OLLEHKN N3MEHEHMWIA COCTaBa 1 CBOWCTB FPYHTOB W BANSHUS 9TUX M3MEHEHWUIA Ha ONHAMKKY Pa3BuTUA
NpoLeccoB B 30HE B3aMMOOENCTBNA OCHOBaHWI 1 COOPYXXEHWIA.

"eoTexHuyeckne HabnoaeHNs OOMXHbI BKOYaTb:

- onMcaHue, 3apUCOBKY 1 GhOTOrpachnpoBaHNe rpyHTa, M3BNEKAEMOro N3 ropHO-6ypoBbIX BbIpaboToK;

- 0T60p NPO6 HEHaPYIWEHHOTO 1 HAPYLWEHHOIO CNIOXEHM 13 ropHo-6ypoBbix BeipaboTok (TOCT 12071);

- nabopaTopHOEe 1 NoneBoe N3y4yeHne coctasa 1 CBONCTB FPYHTOB.

13.20 M'eoTepmuyeckre HabntoaeHNs OOMNXHbI MPOBOANTLCS ONS:

- KOHTPONS TemnepaTypHOro peXwuMa OCHOBaHWS MNOTUH B CEBEPHON CTPOUTENbHO-KINMATUYECKOW 30HEe
(CCK3), ocobeHHO Ans nnoTWH MepP3noro Tvna AAs OLUEHKW NMapameTpoB MEP3NOTHbIX 3aBeC (rNyOuHbl, WWPKWHDI,
CMNOWHOCTN) N FpaHuL pasBMBatoOWENCS Yawmn OTTaMmBaHUs Nog BEPXOBOW MPU3MOM MAOTUMHbLI U UX U3MEHEHWUIA BO
BPEMEHU;
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- YTOYHEHVst CKOPOCTW PasBUTUS U pasMepoB MOAPYCNOBOrO Tajvka OCHOBaHWS B MOTMHaX Tanoro tuna,
NU3MEHeHNs nokasartenen OU3NKO-MeXaHNYecKnx 1 UubTPaUMOHHbIX CBOWCTB FPYHTOB B OTTauvBatwollell 30He
OCHOBaHMsl.

eoTepmunyeckne HabnoAEeHNS OONXKHbI BKIOYATh:

- PeXUMHble N3MepeHnst TemnepaTypbl FPYHTOB OCHOBAHWSA MO CETU reoTePMUYECKNX CKBAXMWH, 060pYNOBaHHbIX
KoMnnekTamu (rmpnaHoamm) TepmMoaaTymkos (TEPMOPE3NCTOPOB, TEPMOMETPOB COMPOTUBNEHUS);

- reopusnyeckne nccnenoBaHns KOMMNEKCoOM METOA0B AN YTOYHEHNS rpaHnLL pasaena MepanbiX U TanblX 30H B
OCHOBaHUN 1 OU3NKO-MEXaHNYeCKNX CBOMNCTB FPYHTOB B WX Npenenax.

14 HXeHepHble MeponpusaTus No o6ecneyeHno HaaeXHoOCTU OCHOBaHUN

O6ecneyeHne CONpsiXXEHNs COOPYXKEHUSI C OCHOBaHMEM

141 [lpy npoeKkTUpoBaHUN OCHOBAHWUI COOPYXEHWA cnepyeT npeaycMaTpmBaTb KOHCTPYKTUBHblE W
TEXHONIOTUYECKME MEpPONpUATUAS MO COMPSIXKEHWI0O COOPYXEHWsl C OCHOBaHMeEM, obecreyvBarowme YCTONYMBOCTb
COOPYXEHWS, NPOYHOCTb OCHOBAHMA (B TOM Yncne punbTpaLnoHHYI0), LONYCTUMOE HaNpsXeHHO-4edopMMPOBaHHOE
N TEPMUYECKOE COCTOSIHNE COOPYXEHUS 1N ero OCHOBaHUS NMPW BCEX PaCHETHbIX COYETaHUSX HAarpy3o0K 1 BO3OENCTBUIA
Ha nepuon CTPOUTENbCTBA N BECb NPOEKTHbIA CPOK NX aKCMnnyaTaLlmm.

14.2 lMpy NPOEKTMPOBAHUN COMPSAXEHUA COOPYXEHWUA CO CKanbHbIMM M HECKaNbHbIMW OCHOBaHWSAMW cnenyeT
y4nTbIiBaTD, YTO:

- paspaboTka KOTNOBaHa Mojh COOPYXEHWe BedeT K pasrpyske W pasynjoTHEHWIO TPYHTOBOrO MaccuBa
OCHOBaHWS U, Kak CneacTeue, K yBeM4eHUIo ero BoA4ONpoHMLAeMoCTU, 4edPOPMUPYEMOCTU N YMEHbLLEHNIO 3HAYEHWI
napameTpoB COMPOTUBNEHUS COBUTY;

- BO3BEIEHVE COOpYyXeHus BedeT K NpuUrpyske W YMAOTHEHMIO MaccuBa OCHOBAHWUS, YMEHbLIUEHUIO ero
BOLOMPOHNLAEMOCTU, NePOPMUPYEMOCTI N YBENNYEHMIO 3HAYEHUIA NapaMeTPOB COMPOTUBIEHUS COBUTY, OCOOEHHO
CUJIbHO NPOABNAOWNXCA 411 CKallbHbIX OCHOBaHWIA.

14.3 B npoekTe OCHOBaHWA COOPYXEHWU [ONXHbl OblTb pasdpaboTaHbl MeponpuaTus, obecneduBaiowme
npenoTepaleHe B NpoLecce CTPOUTENbCTBA N3MEHEHMS NMPUHATBIX B pacyeTax NPOYHOCTHbIX, AeddopMaunMOHHbIX U
PUNbTPALNOHHBIX XapakTepUCTUK TFPYHTOB OCHOBaHMA 3a CYeT NpoMep3aHus, BbiBETPUBAHWSA, pas3ynoTHEHUS,
nepeobBOLHEHUS U PA3XMXKEHUS FPYHTOB, @ TakXe UCKoYalolwme BO3MOXHOCTb (OW/bTpaLMU HANOPHbIX BOA Yepes
IHO KOTNnoBaHa W ero HenpoekTHoe 3aTomnseHune.

14.4 Pa3paboTtka rny6okoro KoTioBaHa

14.41 TpoekT paspabotkm rnybokoro KOT/OBaHa MOL COOPYXEHWe B HeCKalbHbIX W MOnycKanbHbIX
(pasmbiBaeMbix) rpyHTax OOMXeH npedycMatpuBatb WHXEHEpPHble MeponpuaTUs Ha  CTPOUTENbHbIA 1
SKCMnyaTaunoHHbIR nepuogbl (KpeniaeHwe OTKOCOB W AHa, co3haHuMe CUCTEM BOLOMOHWUXEHWUS M BOOOOTBEAEHMS U
T.4.), NpepoTepawalnwme noBpexaeHne OTKOCHOM 4YacTu M AHa KOT/ioBaHa aTMOCepHbIMU, MOBEPXHOCTHLIMU U
rPYHTOBbIMM BOAAMW, & TakXe MepOonpusiTUS no BOLOOBYCTPOMCTBY Mpuieraiwlein Tepputopun Ins 3awuTbl
KOTnoBaHa (OTKPbITbIX BbIpabOTOK) OT BTOPUYHOrO 0OBOAHEHNS.

HeobxonmmocTb yKa3aHHbIX MeponpusaTui obocHoBbIBaETCA no pesynbTtaTam aHanuaa
rMopoMeTeoposiornyeckunx, rnaoporeosiornyeckmx YCnosuii nnaowanky CTPOUTENbCTBA, (OU3NKO-MEXaHUyeckux wu
PUNbTPALNOHHBIX XapakTePUCTUK FPYHTOB OCHOBAHMSA, pe3ynbTaTtoB (OUAbTPALUNOHHbLIX PACYETOB (BbIMNOIHEHHbIX C
y4yeTOoM pasfena 8) m nporHosa M3MeHeHW rmaporeonornyeckoro pexuma naowankn Ha atane CTpouTenbcTBa,
KOTOpPbIA  BBIMOMHAKT MNYTEM MareMaTuMyeckoro MOIENVPOBaHUS OUIbTPAUMOHHBIX MPOLIECCOB YUCNEHHbIMU
meTomamu. Mpu obecneyeHnn 6e3onacHbIX YCNOBKIA aKCNyaTaumum paspelleHo NpUMeHeHNe aHanuTUYeCcKux MeToA0B
1 CTONb30BaHWE pes3ynbTaToB HabntoaeHWin Mo obbekTamM-aHanoram.

14.4.2 B cTpouTenbHbIA NEPUOL NOBEPXHOCTHbIE BOAbI CnedyeT nepexeartbliBaTb CUCTEMOW OTKPbITbIX/3aKPbIThbIX
OpeHaxel, pacronoXeHHbIX Ha NpuieraloWelrl K KOTIoBaHy Tepputopuu, B Faybokmnx KoTnoBaHax Heobxoammo
LOMOMHUTENBHO yCTpanBaTh CUCTEMbI cOopa 1 TPAHCNOPTUPOBAHMS NOBEPXHOCTHBIX BOJ, C OTKOCOB, MPUYPOYEHHBIE K
6epmam.

Ha akcnnyatauuoHHbI Nepron Npu HanMuyMm 3KOHOMUYECKON LenecoobpasHocTy cnenyeT npegycMatpuBath
WHXEHepPHble MepPornpUsATUS MO CHUXEHUIO NMPUTOYHOCTU K ApeHaxy OCHOBaHWI 3a cYeT NMPOTMBOUSIbTPALNOHHBIX
MEponpuAaATUA € NPOEKTUPOBAHWEM  creumanbHblX  NPOTMBOMUIbTPAUMOHHBLIX  3KPaAHOB U3  UHEPTHbIX
reoCUHTETUYECKMX U NHBIX MaIOBOAOMNPOHNLAEMbIX UM BOOOHENPOHMLAEMbIX MaTepunanos.

14.4.3 LOna onpeneneHnss HeobxoaMMOCTU MPUMEHEHWS MeponpusiTUIA Mo NPenoTBpaWeHnio rnapopaspbisa
(BbiNopa) rpPyHTOB OCHOBaHWS KOT/MOBaHa AONXEH ObiTb BLIMOMHEH PacyeT MEeCTHOM ouNbTPaUMOHHOW MPOYHOCTH
rPyHTa OCHOBaHWA 1 NPOon3BedeHa OLeHKa BNUAHNS HAanopHOCTN BOOOHOCHbLIX FOPU3OHTOB Ha YC/IOBUSA MPOM3BOACTBA
pabot. lMpu paspaboTke KOTNOBaHa [ONi WCK/OYEHWUS TuOpopaspbiBa FPYHTOB €ro OCHOBaHUS crnegyet
npeaycMoTpeTb YCTPOWCTBO Pasrpy30YHbIX CKBAXWH, MUOHEPHbIX TpaHwen v T1.4. KOHCTpyKumMs KpenneHus gHa
KoTnoBaHa BbibMpaeTcss W3 YCNOBUSI HEOOMYLWEHUs BbINOpa TPYHTOB OCHOBaHWS K obecnedyeHnsi paboTol
CTPOUTENbHOM TEXHVKWN. Ha nepuog cTpoMTEeNbCTBa COOPYXEHUS TakXe npenycMaTpmBaloTCs MeponpuaTtus (B snae
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pasrpy304HbIX TpaHWen, CKBaXuH 1 T.4.) N0 NpefoTBpaLleHUio rmgpopaspblsa.

14.4.4 YcToumeocTb 6BopTa KOTNoBaHa obecneyeHa, ecnu OeiCTBYIOWNIA FrpaaneHT Hanopa HMUXe KpUTUYeckoro
rpagueHTa no MecTHOMY (OUbTPaLMOHHOMY BbIMOPY WM KOHTAKTHOMY pasmbiBy. Mpu oueHke ycToiymBocTn 6opTa
KOT/NIOBaHa K (punbTPauUMOHHbIM gedpopMaumsam cnegyet obpawaTtb ocoboe BHMMaHMe Ha BblKMHMBaHWE B HopT
KOTNIOBaHa MPOCNOEK FPYHTOB 3HAYUTENbHO (Ha HECKONbKO MOPSAOKOB) OTANYAIOWMUXCA OT COCEOHUX TPYHTOB MO
KOa(hpumLUMeHTY domnbTpaumn. B ykasaHHbIX 30Hax MpyM COOTBETCTBYIOWMX FMMAPOAMHAMUYECKUX YCNOBUSIX MOTYT
BO3HMKATb OMacHble OUNbTpaUnoHHble pedopmaunn. KOHCTpyKUMS KpenneHusi 0TKOCOB BblbupaeTcsi U3 yCnoBus
HeOoMyLeHNs Pa3BUTKS HEraTMBHbBIX CYPPO3MOHHBIX U 3PO3UOHHBIX MPOLLECCOB B BopTax KOT/OBaHa.

14.4.5 Vicnonb3oBaHne apMUPYIOLWNX KOHCTPYKUWMIA ¢ npuMeHeHnem TCM ansi kpenneHns gHa n oTkocos Tpebyet
COOTBETCTBYIOWEro pacyeTHOro OBOCHOBAHUSI CXEM apMWPOBAHUS MPU MPOEKTHBIX YCNOBUSX pacrnpeneneHus
Harpysku, B TOM Yucne npu ounbTpaumMoHHbIX BO3OEACTBUSAX.

PacueTbl BbINONHSIOTCA ¢ y4eToM TpeboBaHWUiA cooTBeTcTBYOWMX pasnenos CIM 58.13330, CIM 39.13330 u
HaCTOSLWero cBoaa npasu.

B 30He ycTpoiicTBa apMUPYOWMUX KOHCTPYKUMA ¢ npuMeHeHnem TCM gonxHo 6biTb obecrneyeHo OTCyTCTBME
06pa3oBaHnNs He NPeLyCMOTPEHHbLIX MPOEKTOM 06nacteil MOBbIWEHHON (OWAbTPALUN, MPOTUBOUILTPALUMOHHbBIX
MPOC/I0EB, MECTHbIX (OM/bTPALMOHHBLIX AedbopMaumii, 0bpasyowmxcsl BCIeACTBNE HAPYLIEHNS NMPOEKTHbIX 3Ha4YeHWi
KoadpdounLmMeHTa ynnoTHEHNS rpyHTa.

PacueTHble xapakTepuctuky T'CM nonxHbl 6biTb ONpeaeneHbi:

- nyTeM nabopaTtopHbIX UCMblTAHWIA;

- Ha PM3NYECKUX MOLENSIX SNEMEHTOB KOHCTPYKUMA ocHoBaHmMiA M TC npu MOAENMPOBaHMM NMPOEKTHBIX Harpy3ok,
LEVCTBYIOWMX HA PACMONOXEHHBIA MeX Ay CnosiMmn rpyHToBoro matepuana FCM;

- Ha OMbITHbIX MONAMIrOHax AN WUCMbITAHUA 3NEMEHTOB KOHCTPYKUMA OcHoBaHui TC n TexXHONormyeckmx
onepauuii no yknagke TCM B KOHCTPYKUMIO MpU Harpy3kax, MakCuManbHO MPUOMMXEHHbIX K CTPOUTESbHbBIM U
aKCnnyaTauMoHHbIM, NPeayCMOTPEHHbBIM NMPOEKTOM.

Paspewaetcsa ona 'TC Ill, IV knaccoB npyHumMatb pacyeTHble xapaktepuctuku T'CM no obbekTam-aHanoram.

Ceoiictea [CM onpenensioT No Metoaam, NpUBEAEHHbIM B HALMOHANbHbLIX CTaHAapTax.

Mpun oTCyTCTBUM YTBEPXAOEHHOro cTaHgapta Ans onpenenexnvs Ttpebyemoro nokasatens ceoiicts [CM
uccrnenoBaHne NpPoBOAAT MO creunanbHo paspaboTaHHOW nporpamMe, yymTbiBatowein cneumcpuky pabotel FTCM u

Harpy3kuy Ha Hero B KOHCTpyKUuM OCHOBaHUA 'TC.

I"Iepequb OCHOBHbIX METO00B na6opaTopr|x ncnbiTaHnin nokasatenen ceoricts [CM npmeeneH B nNpunoxXeHmn
.

B npoekTe yctaHaBnmBatoT TpeboBaHns K cnepyowmnm onanko-mexaHmyeckmm caoicteam MCM:
- NOBEPXHOCTHAS NMOTHOCTb;
- reoMeTpuYeckue napameTpsl;

- MPOYHOCTb NPV PaCTAXEHUN;

Jedgoopmanms npu pactsaXXeHuu,

- MPOYHOCTb NPW BINTENIbHOM CTATUYECKOM Harpy>XeHuu;
- MPOYHOCTb NPW CTATUYECKOM NPOaaB/IBAHUMN;

- MPOYHOCTb NPW AUHAMNYECKOM MPOoLAaB/IMBAHNN;

- CONPOTMBNEHNE MECTHBLIM MOBPEXAEHUAM (MPU LMKNNYECKON Harpyske);
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- KOAO PMUMEHT PMNbTPaLMMN B HANPaBNeHU NeprneHanKynsipHoO NAOCKOCTY NONOTHA;
- KOAO PULMEHT PUNbTPALMUN B HANPaBNEHUM NNOCKOCTW MONOTHA;

- YCTOMYMBOCTb K KOMIbMataxy u cydpcpoanm;

- BONrOBEYHOCTb.

B npoekTe Heobxoammo yctaHaenueaTtb TpeboBaHWA K AOMNOMHUTENbHbIM (MHbIM) nokasartensm csoicTs ['CM,
€CNN OHWN BUSIIOT Ha HaLeXHOCTb paboTbl KOHCTPYKLMM ocHoBaHus ' TC.

,ﬂ,ﬂﬂ npe,uBaleTeanblx pvaeTos ,EI,OI'IyCKaeTCFI I'IpI/IHI/IMaTb cne,uyloume 3Ha4YeHNUs OCHOBHbIX MokasaTenen
ceoicte TCM:

- MPOYHOCTb MPY PacTAXEHUN NPU MakCcuManbHON Harpyske He meHee 40 KH/M ons apMupyowmx KOHCTPYKLUNIA,
NPOTUBO3PO3UNOHHBIX KOHCTPYKLMIA - He MeHee 10 kH/M; onpenenexuve soinonHsaoT no FOCT P 53226;

- fedpopmaums Npu makcuMasnbHoW Harpyske, onpenensemasi no FOCT P 53226, - He 6onee 20%;

- MPOYHOCTb MPW ANMTENBHOM CTATUYECKOM Harpy>XXeHun npu MakCuManbHOR Harpyske, onpegensemas no FOCT
32804, - He meHee 50%;

- CHUXEHMe MPOYHOCTU MpU yKnamnke (CONPOTMBNEHWE MECTHbIM MoBpexneHusMm), onpepensemoe no MOCT
32490, - He bonee 5%;

- DONTOBEYHOCTb PEMOHTOMPUIrOAHON KOHCTPYKUMUK - He MeHee 30 neT, HePEMOHTOMNPUIrOAHON KOHCTPYKLUN - He
MeHee cpoka cnyx6bbl ['TC;

- ycTtoitymBocTb T'CM k BHewHuM Bo3aecTemamM oueHmneatoT no FOCT 32804, TOCT 33069.
(NameHeHHas pepakuus, Nam. N 1).

14.4.6 WHXeHepHble MeponpusiTus [ONXKHbl OblTb HaMpaBfeHbl Ha COXPaHeHWe MPOEKTHbIX rabapuTos
KoT/ioBaHa.

Bce meponpusaTiS OOMXHbBI HA3HAYaTbCs C YY4EeTOM ANUTENbHOCTM KaXAoro arana CylweCcTBOBaHUS KOTNOBaHa:
paspaboTka, OTKPbITHIA KOTNOBAH, CTPOUTENbCTBO COOPYXEHUS, 3acbinka Masyx KOTNOBaHa, SKCMiyaTauWOHHbIN
nepuoga.

14.5 B npouecce cTpouTenbcTea cnenyet OCyWeCTBNSATb Fe0TEXKOHTPONb C OnepaTUBHOM OUEHKOW (pusunko-
MEXaHUYECKMX XapaKTEPUCTWK FPYHTOB OCHOBaHuWs. Mpu HebnaronpuaTHbIX OTKIOHEHMSIX XapakTepUCTUK FPYHTOB
cnenyeT NPOM3BECTU KOPPEKTUPOBKY NPOEKTA COOPYXKEHMS M NPON3BOLACTBA paborT.

14.6 MNpu NpOEKTMPOBAHUUN COMPSAXEHMIA COOPYXEHUA C OCHOBaHUEM cnedyeT npeaycMaTtpmBatb 9KOHOMMYECKN
uenecoobpasHoe ypaneHve wnu 3ameHy cnabbix (Mav ocnabneHHbIX B MNpoLecce CTPOMTENbCTBa), a Takxe
CUNIbHONbAMCTBIX, PacryyYeHHbIX (8NS5 BbICOKMX MAOTMH MNPW MCMONb30BaHUW MNpuHUMNa cTpouTenbctea ), pesko
n3MeHsaWnX U3NKo-MexaHuyeckne u Tennoduanyeckne CBOWCTBA NPW OTTamMBaHuM (MpWM  MCNOSIb30BaHMM
npvHUMna ctpomTenbcTea ll) rpyHTOB € MOBEPXHOCTU Ha rNybuHY, HUXEe KOTOPOI XapakTePUCTUKN FPYHTOB (C y4ETOM
BO3MOXHOIO WX YNy4ylleHus) yOoOBAETBOPSAIOT YCMOBUSIM YCTOMYMBOCTM COOPYXEHWUS, MPOYHOCTM OCHOBaHMSA U
3a4aHHoro onbTPaUnMoHHOro pexunma.

MpuMeyaHus

1 Mpu rnopoOTEXHNYECKOM CTPOUTENbCTBE B CEBEPHOW CTPOUTENbHO-KIMMATUYECKON 30HE MOL TEPMUHOM
"NPUHUMN CTpoMUTENbCTBA" NOHUMAETCH cneaylolee:

npuHuun ctpoutenbctBa |: MHOroneTHeMep3anble rPyHTbl OCHOBAHWS MAOTUHBI COXPaHAOTCA B MEP3/IOM
COCTOSIHUM MPW ee CTPOMTENIbCTBE M SKCnayatauun, a Ttanble TFPYHTbl MPOTUBOGUNbTPAUNOHHOIO YCTPOWCTBA
NNOTUHbI M ee OCHOBaHWA 3aMopaxmsaloTCs OO0 Hayana 3anofiHeHWs BOAOXPaHUNULLA U COXPAaHSAIOTCA B Mep3/ioM
COCTOSIHUW MpW aKcnyaTauuu;

npuHuun crtpoutenbctBa ll: Jonyckaetcs oTTavMBaHWe MHOrOfIeTHEMEP3NblX FPYHTOB OCHOBaHMA B XoAe
CTPOWTENbCTBA W 3KCnayaTauum MAOTUHBLI UAM UCKYCCTBEHHOE WX OTTaMBaHWe Ha 3amdaHHylo riaybuHy 0o Havana
3ano/IHeHNs BOOOXpaHUnwa.

2 MNprHUMN CTPOUTENBCTBA (C COXPaHEHNEM NN OTTANBAHWEM MHOTONIETHEMEP3SbIX TPYHTOB) CneayeT BbibupaTb
C Y4Y4EeTOM K/IMMaTUYeCKMX U Mep3nOTHbIX YCNOBUI paioHa CTPOUTENbCTBA HA OCHOBAHUWN TEXHUKO-3KOHOMUYECKOro
aHanuaa.
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14.7 Tlpu NPOEKTMPOBAHMMN CONPSXEHNS BETOHHBIX COOPYXEHWUA CO CKanbHbIM OCHOBAHWEM B CRy4asx, €Ciu
yoaneHne rpyHTOB B 3HAYMTENbHbIX 06beMax 9KOHOMMYECKW HelenecoobpasHo, Ans obecneyeHns yCTONYMBOCTM
COOpPY>XEeHNs nnu ero HeperoBbix YNoOpoB, MPOYHOCTM U AeOPMUPYEMOCTM OCHOBAHMUS, ONS YMEHbWeHNS 06 beMOB
yZaneHus ckanbHOro rpyHTa Heo6xoOMMo paccMaTprBaTh CneLyowme MeponpusiTus:

- CHUXEHUE NPOTUBOLABIEHNS B OCHOBAHMM NOAMOPHbIX COOPYXEHW 1 BeperoBbix MACCUBOB NPUMbIKAHWIA;

- co3paHMe YK/oHa B CTOPOHY BepxHero Obedda Ha KOHTAKTE COOPYXEHWUS C OCHOBAHUEM, CNOXEHHbLIM
CKaNlbHbIMA 1 MONYCKaNbHbIMA FPYHTAMU C OTHOCUTENbHO HWU3KMMU NPOYHOCTHBIMK XapakTepuUcTUKaMm KOoHTakTa
6eToH - ckana;

- cO3[aHMe yrnopa B OCHOBAHMU CO CTOPOHbI HUXHEro bbedra B cnyyae Hannums 6onee NpoYHbIX FPYHTOB MOL
HOCKOM MNOTWHBI MW Nepenayn 4actu yCuaust oT nnoTuHbl Ha 3aaHne MG, Ha KOHCTPYKUMM BofobOMHOro konoaua um
T.0.;

- MPUMEHeHWe KOHCTpyKUMiA, obecneumBatowmx Hanbonee 6naronpmsiTHoe HanpaBneHNe YCUNNiA N BO3LENCTBUIA
Ha OCHOBaHWe 1 6eperoBble NPUMbIKAHWS COOPY X EHNS;

- @aHKEepOBKY CEeKUWi COOpyXeHus 1 6eperoBbix MPUMbIKAHWA MPW HaNIMYUKM AOCTATOYHO MPOYHbLIX FPYHTOB B
OCHOBaHWW;

- MHBEKLMOHHOE YKPEMNNeHne rpyHTOB OCHOBaHUS Mpu OAOCTATOYHO Pas3BMTON TPEWMHOBATOCTM Maccusa npu
OTCYTCTBUW IMIMHUCTOrO 3anONHNTENS TPELLH;

- LEMEHTaUMI0 KPYMHbIX FE0NOrMYecKmMx HapyWeHUn B OCHOBAHWM MAOTUHbI U UX BbIXOOOB HA MOBEPXHOCTb U
Apyrme KOHCTPYKTUBHbIE MEPOMPUATUS.

Mpn HemocTaTOYHOM TEXHUKO-3KOHOMUYECKON 3PPEKTMBHOCTM YyKa3aHHbIX MEpPONPUSTUA  OONXHO ObiTh
npeaycMoTpeHo 3arnybneHre nofowWwsbl COOPYXeHMs B 6onee CoxpaHHyto 30HY CKaNbHbIX FPYHTOB.

14.8 Insa obecnevyeHnss yCTOWYMBOCTU U MPOYHOCTUM OETOHHBIX COOPYXEHWI Ha HecKanbHbIX OCHOBAaHUSIX,
LOMYCTUMbIX OCaA0K W CMELWEHWA Npu NPOEKTUPOBAHMU COMPSXEHUS COOPYXEHUS C OCHOBAHMEM B HEOBOXOAMMBbIX
cnyyasix cnemyet npenycMaTpuBarthb:

- YCTPOICTBO BEPXOBOr0 U HU30BOIO 3yObeB, YKIOH MNOAOLBLI COOPYXEHWS B CTOPOHY BEpXHero bbedoa;

- OpeHnpoBaHe ManonpoH1LaeMblX CNI0EB OCHOBaHWS;

- MeXaHn4yecKoe 1 MHbEKUMOHHOE YNIOTHEHNE 1 YKPENNEHe rPYHTOB 1 ApyrMe MeponpusaTums.

14.9 B npoekTax rpyHTOBbIX MMOTWMH, BO3BOAMMbIX Ha HeECKanbHOM OCHOBaHWM crnegyeT npegycMmaTtpusaTtbhb
crneunanbHyl0 MOArOTOBKY OCHOB@HUS Ha ydyacTKax COMPSXEHUs MpOTMBOMUIbTPALNOHHBLIX 9NEMEHTOB C
OCHOBaHMEM. OTtcytcTtBre creumnanbHown noaroToBKU OCHOBaHMS Ha yyacTkax conpsxeHus
NPOTUBOMIbTPALMOHHBIX 3N1EMEHTOB C OCHOBAHUEM LONIXHO 6bITb 0OOCHOBAHO PacyeTOM UMW 3KCNEePUMEHTaNbHO.

Mpn atom JonxHbl 6bITb paspaboTaHbl U 0DBOCHOBaHbI MePOMPUSATUS, MNPefoTBpawWalwme HenonycTUMbIe
nedopmaumm, noTepro YCTONYMBOCTU COOPYXEHUNA N HEAOMYCTUMblE (OUNbTPALNOHHbIE pacXombl.

[MooroToBky OCHOBaHWIA cnegyeT MPOW3BOAMTb B OCYWEHHOM (OPEHMPOBaHHOM) KOTNOBaHe, He ponyckas
pasynnoTHEHNS N Pa3XUXeHNS BEPXHEro CNOs rpyHTa.

14.10 Mpwn NpoeKkTMpOoBaHUN CONPSAXEHWUI MNOTUH U3 TPYHTOBBIX MaTePManoB CO CKalbHbIM OCHOBaHWEM cnegyeT
npegycMatpvBaTb  MEPOMPUSITUS, HanpaBneHHble Ha obecneyeHne YCTOAWYMBOCTU  MMOTWH, YMEHbLIEHNe
HepaBHOMEpPHbIX AedopMaLIMini OCHOBaHWS U COOPYXeHUs, npefoTepalleHe cypdo3nm 1 HegonyCTUMOro CHUXEHUS
NPOYHOCTU FPYHTa OCHOBAHWS NPW €ro pasynioTHEHUM 1 BOLOHACHIWEHNN U T.4.

14.11 Tlpy nNpoeKTUpOBaHMM COMPSXEHUS NPOTUBOPPUNbTPALMOHHBIX 3/IEMEHTOB  TPYHTOBbIX MMOTUWH,
BO3BOAMMbIX HA CKaflbHOM OCHOBAHWUW, OOJIXHO ObiTb NPEfyCMOTPEHO: yaaNneHne paspylleHHOW ckasbl, pasfaenka u
6eTOHMPOBaHNE Pa3BeaOYHbIX FTEONOrNMYECKMX 1 CTPOMTENBHbBIX BbIPABOTOK, KPYMHBLIX TPELLWH.

CnenyeT Takxe npegycMmatpvBaTb Cleylolme Meponpusitusi: yCTPoWcTBO BETOHHOW MANTbI, NOKPbITUE CKabl
TOPKPETOM, WHBEKLMOHHOE YMNMOTHEHWE 4acTu OCHOBaHMS, nNpunerawowein K nogowse BOJOHENPOHULAEMOro
aieMeHTa.

14.12 Ha yuyacTkax COMpSXEeHWs C OCHOBAHMEM YacTeil NpoduMNs NNOTUHbI, BBLINONHSEMbIX U3 6onee
BOAOMPOHNLIAEMBIX MaTepunanoB (YNMopHbIX Mpu3M, HaHKeToB 1 T.4.), YEM MPOTUBOMW/IbTPALMOHHbIE YCTPOWCTBA,
yoaneHne pa3bopHoii paspyLweHHow (BbiIBETPENOi) ckabl He 06s13aTebHO.

Mpn NPOEKTUPOBaHNM COOPYXEHMUIA C COXPAHEHNEM MEP3NblX FPYHTOB B OCHOBAHMU (MPUHUMM cTpouTenbcTea l)
cnenyeT npepycMatpueatb B HEOOXOOMMbIX CRy4Yasx TEMNO3aWMWTHbIA CNOi, ybupaemblii HEMOCPEACTBEHHO Mepen
yKnagkon matepuana npuKoOHTaKTHOW 30HbI COOPY XEHUS.

14.13 T[nybuHa 3anoXeHWs MNOLOWBbI COOPYXEHWS OONXHA OMPEnensTbCs MCX0As W3 HeobxoomMmocTw
obecneyeHnsi TpebyeMolri HageXHOCTU COOPYXEHWS MO YCTOMYMBOCTM, OOMYCTUMbIM CMEWEHUsIM WU ocagkam, Mo
Hecylei cnocobHOCTU, PUNbTPALMOHHO NMPOYHOCTU OCHOBAHKSI.

Mpw aTOM rNy6UHY 3aN10XXEHWsl NOLOLWBbI COOPYXEHWUIA clefyeT NPUHUMATb MUHUMASIbHO BO3MOXHOW C yY4ETOM:

- 0COBEHHOCTEW COOPY X EHWIA;

- TWOPOreosiorMyecknx, reonornyeckux, TomorpacpPuuecknx ©  KAMMatMyeckux YCnoBuiA  NowWwankm
CTPOUTENbLCTBA;

- pasMbiBa rpyHTOB B HUXHeM bbede;

- CYyAOXOAHbIX YPOBHEN BOAbI 1 Ap.
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14.14 Pa3amepbl, B TOM uucne rnybuHa Bpeskn OETOHHOrO rMAPOTEXHUYECKOrO COOPYXEHWS B CKaNbHOE
OCHOBaHMWe LOMXHbl ObITb BO BCeX crydYasix 060CHOBaHbI B NMPOEKTE COOPYXKEHUS U yOOBNETBOPSTh TPebOoBaHMSIM:

- YCTOMYMBOCTU COOPYXKEHNSA HA COBUT;

- MECTHOW MPOYHOCTW OCHOBAHWUS;

- HageXHOoCTU NOA3EMHOro KOHTYpa.

14.15 MNpw NPOEKTNPOBAHUN COMPAXEHUA BETOHHBIX N Xene306eTOHHbIX COOPYXEHWA CO CKaslbHbIM OCHOBaHNEM
cnenyet npenycmarpusatb:

- yhaneHue WHTEHCUBHO BbIBETPENbIX TPYHTOB (pa3bopHOro cnosl) €  HU3KUMU  TMPOYHOCTHBIMU U
LehopMauUmOHHBbIMU  XapakTepucTukamm 1 cnabo noofaroWmnxcs OMOHONMYMBAHUIO K3-32 HANUYUs TUHUCTOrO
3ano/IHMTeNs B TPeWmHax;

- NS OCHOBAHWIA C KPYMHBIMU HapyLWeHsMr 1 obnacTsMm rnybokoro n3bupaTtensHOro BoIBETPUBAHUS - yaaNeHne
rpyHTa, 06 beM KOTOPOro credyeT MPUHMMaTb Ha OCHOBE Pe3yNibTAaTOB PacyeTOB HAMPSXXEHHOro COCTOSHUS W
YCTOMNYNBOCTU COOPYXEHUS.

3akpenneHue U ynnoTHeHMe rpyHTOB OCHOBaHUM

14.16 3akpenneHne n ynnoTHEHWE FPYHTOB NMPUMEHSIIOTCS OS5 MOBLIWEHNS Hecyweh CrnocoBHOCTU OCHOBaHWIA,
YMEHbLEHUS 0Cafok W CMeweHuid, Aana obecnedyeHnss TpebyeMoil MNPOEKTOM BOLOHEMNPOHULAEMOCTU W
OVIbTPALNOHHON NPOYHOCTU FPYHTOB.

LOna atoro MoryT 6blTb UCMONb30BaHbl LIEMEHTAUMS, XUMUYECKME METOAbl 3aKPenseHns, 3amopaxuBaHue
TPYHTOB, MEXaHW4yeckoe YMIoTHeHWe, OPEeHUMPOBaHWE MacCuBa, YCTPOWCTBO HAOBMBHBIX CBai, MeTOAbl YCKOPEHWS
KoHconMaaummn cnabblx OCHOBAHUIA C NCMONb30BaHMEM coBpeMeHHbIX TCM B kayecTBe BepTMKaNbHbIX APEH, METOObI
NOBbIWEHUS MPOYHOCTHbBIX U AePOPMALMOHHbBIX XapakTEPMCTK OCHOBaHMWIA ¢ NnpuMeHeHnem apmupyowmx FTCM u T.4.

14.17 HeobxoOMMOCTb B TakuMx MeponpusTusix oByCnoBMMBAETCS HANUYMEM B OCHOBaHWM HebnaronpusTHbIX
reonormyeckmnx N rmaporeonornyecknx yCnoBuia, Taknx Kak:

- 3aferaHme B OCHOBaHWW FPYHTOB C MOHWXEHHON NPOYHOCTbIO U MOBLIWEHHON AedPOPMUPYEMOCTbIO;

- HANn4me KPYnHbIX CTPYKTYPHO-TEKTOHUYECKUX HAPYLWEHWI CMNOWHOCTN CKaNbHOr0 OCHOBaHUS;

- HEOLHOPOAHOCTb MacCMBa OCHOBaHUS, BbipaXkarowascs B 3HAYUTENbHON M3MEHUYMBOCTM MEXAHNYECKNX CBONCTB
FTPYHTOB B pasIN4YHbIX €ro 30Hax;

- 3aneraHve B OCHOBaHWM CUNbHO BOAOMPOHULAEMbIX U CydO3UOHHbLIX FTPYHTOB, a TakXe 9KONOrMyecKumm
TpeboBaHNAMU MO 3aWUTE OKPYXatoWwei cpenbl.

14.18 lNpn NPOEKTMPOBAHUM COMNPSIXEHNs BETOHHbIX MOAMOPHBLIX COOPYXEHWA CO CKaNbHbIM OCHOBAHUEM MPU
Heobx0AMMOCTU cnepyeT npedycMatpuBatb 3akpernieHne rpyHTOB B 06nacTu, MpuMbIKAlOWeid K HW30BOW rpaHu
COOPYXEHWs, a TakXe 3akpernneHne W ynnoTHEHWe BbIXOOOB B MNpedefiax KOHTypa COOPYXEHUS U OCHOBaHWUS
KPYMHBIX TPEWMWH, TEKTOHUYECKMX 30H U APYrnX paspbiBHbIX HapyWeHWid U MpPOCNoeB OCNabneHHbIX FPYHTOB.
PekoMeHayeTcs Takxe YyKpenjeHue KoHTakTa GEeTOHHOro COOPYXEeHWsl CO CKanbHblM OCHOBaHWeM. CrnowHoe
yCUNEHNEe OCHOBaHNS [ONXHO BbiTb 060CHOBAHO.

14.19 lNpwn NpoekTMpoBaHMM NOAMNOPHbIX coopyXeHuii I-Il knaccos onpepeneHne cnocoba n 06bvemos paboT no
YKPEMNEHUIO OCHOBAHUS JONXHO 0BOCHOBLIBATLCS pacyeTamu, a ANs COOpyXeHuii | knacca npu HeobxoaMMocTu n
SKCNEepVMEHTasbHbIMM UCCNEA0BAHNSAMN HAMPSXEHHO-0E(POPMMPOBAHHOIO COCTOSAHUS COOPYXEHUS U OCHOBaHMS.
[ns coopyXeHuin, NPOeKTUPyeMbIX Ha OCHOBaHWWN, CNOXEHHOM Mep3NblMUA FPYHTaMu, PEKOMEHAYeTCS BbINONHEHNE
OMbITHBIX SKCMEePMMEHTabHbIX UCCneaoBaHmin n ans coopyxexuii lI-11l knaccos.

Hnsa coopyxenun IlI-IV knaccos Ha Bcex cTagusix NPOEKTUpoBaHWUs, Ans coopyXxeHun I-1l knaccoe Ha cTagun
060CHOBaHWS MHBECTULMIA cnocobbl M 06beMbl PaboT Mo yKpensieHWo OCHOBAHMS LOMycKaeTcs ycTaHaBnuBaTb Mo
aHanoram.

Mpunoxexue A
Knaccudoukaumsa maccusoB rpyHTOB

Tabnuua A.1 - KnaccmcpMKauvm Nno TPpelWwnHoOBaToCTN CKanbHbIX MacCcnBoB

CreneHb Moaynb [MokasaTenb | KoadopuumeHt Ob6bem OtHocutenbHas |OTHocuTenbHas | LUWwupuHa | Pasmep
TPELMHOBATOCTH TPELMHOBATOCTN | KayecTBa TPELLMHHON NnopoAHbIX | AeCPOPMUPYEMOCTb CKOPOCTb packpbiTusi | pebpa
M; nopoabl nycTOTHOCTU | 6NIOKOB, OM E/Eg,% YNpyrux BOfH | TpewwuH, mm | 610ka, M
RQD, % Krps % 3 0, /UP,E s %
OueHb <1,5 >90 <0,1 Thicaun >70 >60 Menee 0,5 | Bonee
cnaboTpelwmHoBaTbie 1,5
CnaboTpewuHoBaTble 1,5-5 75-90 0,1-0,5 CoTHun 50-70 60-30 0,5-1 0,5-1,5
CpenHeTpewuHoBaTble 5-10 50-75 0,5-2,0 Decatkn 25-50 30-10 1-5 0,3-0,5
CunbHOTpewnHoBaTbie 10-30 25-50 2,0-5,0 EnnHnupl 10-25 10-3 5-10 0,1-0,3
OuyeHb >30 0-25 >5 Honn 3-10 <3 Bonee 10 | MeHee
CUNbHOTpeELLnHoBaThIe eanHny 0,1
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YcnoBHble 0603HaYeHUS:
M; - 44CNO TPEWMH Ha 1 M IHAN U3MEPEHNs! HOPMANbHO MNABHOI NN FNaBHBIM CUCTEMaM TPEeWWH;

RQD - oTHowWeHwe obLeit AnMHbI COXPaHHbLIX KYCKOB KepHa AnunHow 6onee 10 cM K AnvHe NpoBypeHHOro UHTepBana B CKBaxuHe;
Ky7 - OTHOWeEHNE CyMMapHO# NAowaan TPewyH K Naowaamn nopoabl;

E, v, 5 - TO Xe, B NOPOAHOM 6noke (0TLENBHOCTH).

Mpumeuanne - CnaboTpewmHoBaTtble M O4YeHb CUIbHOTPEWMHOBATbIE MacCUBbl PEKOMEHLAYETCS XapakTepu3oBaTb OLHWUM 3HAYeHueM M,
oTHocAwMMEs K mioboi cucteme TpewwnH. CpefHe- M CUNbHOTPEWMHOBATLIE MACCMBbI MOMYT XapakTepM30BaTbCs HECKONbKMMM 3HAYEHMsMU M,
OTHOCSIWMMUCS K PA3/INYHBIM FNaBHbIM CUCTEMAM TPELMH.

Tabnuua A.2 - Knaccudomkaums ckanbHbiX MacCBOB MO BOAONPOHMLIAEMOCT

CTeneHb BOOOMPOHMLAEMOCTH KoadbcbmumeHnt Y nenbHoe BOLOMNOr NOWeHne
ounbTpaunn k, M/cyT G, N/MUH - M2

MpakTnyeckun <0,005 <0,01

BOLOHEMNPOHULLAEMbIE

CnaboBofonpoHuuaemMble 0,005-0,3 0,01-0,1

BogonpoHuuaembie 0,3-3 0,1-1

CrnbHOBOAOMNPOHMLIAEMbIE 3-30 1-10

OueHb >30 >10

CVNbHOBOAOMPOHNLAEMbIE

Tabnuua A.3 - Knaccudomkaums ckanbHbiX FPYHTOB MO AeOPMUPYEMOCTH

CTteneHb oeopmmpyemocTi Mognynb nedopmauum maccusa E, Mia
OueHb cnaboaedopMupyemblie >20000
CnabopnegopmMupyemblie 10000-20000
CpenHenedopmMmupyemble 5000-10000
CunbHopeopMmpyemble 2000-5000
OuyeHb cmnbHOoAeopMUpyeMbIe <2000

Knaccmbm(au,uﬂ CKanbHbIX TPYHTOB MO npeapeny npo4YyHoOCTn Ha OAHOOCHOE CcXaTue
Mo npeneny npo4YHOCTM Ha OOHOOCHOE cXaTtue R, B BOOOHACbLILWEHHOM COCTOSIHUM CKallbHble TPYHTbI

nonpasfensitoT Ha pa3HOBMAOHOCTM B cOOTBETCTBMM ¢ Tabnuuein 5.1 TOCT 25100-2011.
Tabnuua A.4 - Knaccndomkaums ckanbHbIX MacCUMBOB MO CTEMNEHW BbIBETPENOCTM

CTteneHb BbIBETPENOCTM KoadbchmuneHt KoatbduumeHT TpewmHHon | PackpbiTue TpewmuH A,,
BbIBETPENOCTM K, MYCTOTHOCTU Kyp,% MM
CunbHOBbIBETPENbIE <0,8 >3 >5
BbiBeTpenble 0,8-0,9 3-1 1-5
CnaboBbiBeTpenble 0,9-1,0 1-0,5 0,5-1
HeBbiBeTpenble 1,0 <0,5 0,1-0,5
K,,- OTHOWEHWEe MNOTHOCTM BbIBETPENOro obpasua rpyHta K MAOTHOCTM HEBbIBETPENOro obpasua Toro xe

rpyHTa.

lMpnmeyaHmne - CTeneHb BbIBETPENOCTN CKaNbHOIO rpyHTa TECHO CBA3aHa C pasrpya3koi ckanbHoro Maccumea. o
CTEeMneHn pasBUTUS 3TUX SBJIEHWIA CKanbHble MacCyBbl MO Mepe Wx 3arnybneHusi oT OHEBHOW MOBEPXHOCTU
pekoMeHIyeTcs pasfensitb Ha 4YeTblpe 30Hbl (MK MOA30HbI), KOTOPbIe KPOMe yKasaHHbIX B HacToswein tabnuue
rnokasaresierl XxapakTepusyTcs TakXxe Crenyowmnm:

- 30Ha A CMNbHOro BbIBETPUBAHMS (3NOBUMPOBAHNS) - 0ObIYHO COXEHa ManonpoYHbIMU NOPOoAHLIMU 61oKamu
CYLEeCTBEHHO W3MEHEHHOr0 XMMUKO-MUHEPAasrbHOro cocTaBa W vMMeeT 6ofbliee YMCI0 Pa3HOOPUMEHTUPOBAHHBIX
TPEWMWH, Kak npaBuiO, 3arofiHEHHbIX pPbIXAbIMM NPOAYKTaMU BblBETPUBAHWUSA MATEPUHCKOW Mopodbl Unu
NMPUBHECEHHbLIM MENIKO3EMOM;

- 30Ha b cpepHein cTeneHn pasrpys3ku u BbIBETPMBAHUS - C 3aMETHO W3MEHEHHOW OKPackol, HOo
MasioON3MEHEHHbIM MUHEPAanbHbIM 1 XMMWYECKUM COCTAaBOM MOPOLHbIX ONIOKOB, y4YalleHHbIMA U PacUPEHHbIMM
TPELWHaMM C 3anofIHUTENEM U3 MENIKO3eMa U MECTHbLIM MHTEHCUBHBIM N30UpaTebHbIM BLIBETPMBAHNEM;

- 30Ha B cnaboii pa3rpy3ku 1 BbIBETPUBAHMUS - XapakKTepu3yeTcsl HECKONbKO BOMbWMM, YEM B HEM3MEHEHHOM
MaccuBe, YACNIOM TPELWWH N HannYMeM BAONb HEKOTOPLIX TPEWMH cnaboro n3bupaTtensHoro BolBeTPUBAHUS;

- 30Ha [ - He 3aTpPOHYyTa Pa3rpy3Koii N BbIBETPUBAHMWEM.
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Tabnuua A.5 - Knaccudoukaums no xapaktepy HapyleHusi CNIOWHOCTY CKanbHOro Maccuea

XapakTep HapylWweHUst CrIOWHOCTY
Maccuea

MowwHOCTb 30HbI Apo6neHust
pasfioMOB MW WWPVHA TPELVH

|_|pOT9I XKEHHOCTb HapyweHnsa

Pasnombl | nopsiaka - rnybuHHble,
CelicMoreHHble

Pasnowmbl |l nopsaka - rnybuHHble,
HecelCMOoreHHble 1 YaCTUYHO
CencMOoreHHble

Pasnomsbi 1l nopsaaka

Pasnomsbl IV nopsaaka

KpynHble TpewmHbl V nopsaka
CpeanHue tpewuHsl VI nopsgka
Menkue TpewuHbl VIl nopsaka
ToHkne TpewunHsbl VIl nopaaka

COTHU 1 ThicA4N MeTpoB

Lecatkm n coTHM MeTpoB

Mepr| N necAaTkn MeTpos

LlecaTkn n COTHM CaHTUMETPOB
Cs. 20 MM

10-20 MM

20-10 MM

MeHee 2 Mmm

COTHM 1 TbICAYN KNnomMeTpos

JlecsaTkn n coTHM KNnomeTpos

KunomeTtpbl U 0ecaTku
KMNOMETpoB

COTHM 1 TbICS4YN METPOB
Cs.10M™

1-10m

0,1-1m

Menee 0,1 ™M

Knaccudumkaumsa ckanbHbIX MaCCUBOB MO XapaKTepy CNoXeHus

Mo xapakTepy CNoXeHus LenecoobpasHo BblAENATb CNeayiowme KaTeropum MacCuMBoB:

- MaccuBHbIE KPYNHOBNOYHbIE (Cnabo pacyneHeHHble, NNOX0 Noiatwmecs n3bupaTenbHOMY BbIBETPUBAHMIO);

- 6NoYHbIE (C YETKO BblpaXkEHHbIM Pacy/ieHeHeM Ha OTAeNbHOCTU, OrpaHnYeHHble MOBEPXHOCTSAMMU ocnabneHus,
BbIBETPVBAIOTCS MPENMYLLECTBEHHO M3BMpaTENbHO);

- cnoucTble (C Nnpeobnanatower CUCTEMON TPELMH, HEPaBHOMEPHO M3BMpPaTENbHO BbIBETPUBAIOWMECS);

- NAMTYaTble (CMNbHO pacyNeHEHHble, Nerko NoaAaWmNecs HepaBHOMEPHOMY N36UpaTENbLHOMY BbIBETPUBAHMIO).

Knaccudmkauus ckanbHbIX MacCUBOB MO CTerneHU 0AHOPOAHOCTH

Mo cTeneHn 04HOPOAHOCTM PEKOMEHAYETCS BblAENATh Cneayiolme Kateropum MaccrMBoB:

- 04HOpOAHble (KBA3MOAHOPOAHbIE), CMOXEHHbIE OOHWM TWUMOM MOPOL, W3MEHEHWE 3HAYeHUn XapakTepucTuk
KOTOPOro Mo KaxJaoMy KnacCuukaunmoHHOMY MPW3HaKy He BbIXOAMT 3a npepnesnbl, COOTBETCTBYIOWME OOHOM
KaTeropuu (T.e. ykasaHHble B 0fHOl cTpoke B Tabnuuax A.1-A.4);

- HEOAHOPOHbIe, CNOXEHHbIe HECKOJIbKUMWU PasfiMyHbIMX TUMaMy Nopoa Wau copepXalne oThOefbHble 30HbI,
3HaAYeHUs XapakTepUCTUK KOTOPbIX MO BCEM WAW HEKOTOPbIM KNacCMUKAUMOHHBIM MpU3HakaMm BapbupyloTcs B
npepgenax, COoTBETCTBYIOWNX OBYM KaTEropusim;

- 0YeHb HEOLHOPOAHblE, CMOXEHHbIE HECKONbKUMU PasfvyHbIMK TUMaMU MOPOA U codepXawme OoTAefbHble
30Hbl, 3HAYEHUS XapaKTEPUCTMK B KOTOPbIX MO BCEM MK NO GOMbWUWHCTBY NMPU3HAKOB BapbupylOTCS B Npenenax,
COOTBETCTBYIOIWMNX TPEM UM OAXE BCEM YETHIPEM KaTEropusm.

Tabnuua A.6 - Knaccndomkaums no nbANCTOCTU FPYHTOB

PasHoBMAHOCTb rpyHTa JlbAMcTOCTb rpyHTA 3a CHET BMAOMMBIX NeAsiHbIX BKNOYEHUA i, Y%
CKanbHOro HeckanbHOro
OuyeHb cnabonbauncTbIi <0,1 <3
CnabonboncTblit 0,1-0,5 3-20
JlbancThIi 0,5-1,0 20-40
CunbHONbONUCTLIN 1-5 40-60
OueHb CUNBbHONbOUCTIN >5 >60

Knaccudmkauus mep3anbix rpyHTOB MO CTENeHU LileMeHTauum nx Nbaom

PekomeHayeTcs BblAENATbL Cneaytolme KaTeropum Mep3asbixX FrpyHTOB:

- TBEPAOMEep3/ible FPYHTbl - NPOYHO CLEMEHTUPOBAHHbIE NbAOM, XapakTepuaylowmnecs OTHOCUTENbHO XPYMNKUM
paspylweHnem 1 TeMnepaTypom, ykasaHHol B Tabnuue A.7;

- NNAacTUYHOMEP3Nble MPYHTHI - CLLEMEHTMPOBAHHbIE NbA0M, 06naaamluve BA3KMMI CBONCTBAMN 1 TeMnepaTypow,
ykasaHHol B Tabnuue A.7;

- Cbifyyemep3nble rPyHTbl - KPYNMHOOBIOMOYHbIE 1 NecYaHble, He CLEMEHTUPOBaHHbIE NbAOM BCNEACTBME Manon
UX BNAXHOCTMW.
Tabnuua A.7 - Knaccudomkaums Mep3anbiX rpyHTOB MO CTEMEHN LEMEHTaUMN UX Nb4OM

Pa3HOBUAHOCTb rpyHTa
TBEpPOOMEP3NbIi Npu t<,7, °C| nnacTMYHOMEpP3nbIi Npu Cbinyyemep3anbli
°C npu t<0, °C
=0 - -

Bug rpyHTOB

CkanbHble un nonyckalnbHble
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KpynHoo6nomMouHble 7 =0 - -
[Meckun rpasenucTble, KPYMHble U [7=0,1 I <t< H3 §,.<0,15
cpenHen KpyrnHoCTu
Meckn Menkune v nbinesaTbie 1<-0,3 I <t<sH3 npn §,>0,8
[ MuHUCTHIE Cynecb T <-0,6
CyrnnHok T <-1,0 1 <t< 13 -
[ nnHa J<-15
3atoppoBaHHbIN (T <t< /H3 -
4= 0,7(J, + ’tT‘)
Topd - <0 -
O6o3HaveHns:
(- TeMnepartypa rpaHuubl TBepaA0oMep3ioro COCTOAHNSA MUHepPanbHbIX FPYHTOB;
1" - TO Xe, Anst 3aT0P¢POBAHHbBIX TPYHTOB;
A13 - TeMnepartypa Ha4yana 3aamep3aHus;
J, - OTHOCUTENbHOE COAepXaHne opraHn4eckoro BelecTsa,
S, - KO3(PhMLMEHT BOJOHACHIWEHMS, A.e.; npu <0 n §, <0,15 ckanbHbie, NofyckanbHble N KPYNMHOOONOMOYHbIE
FPYHTbI KNaccmuumnpyoTca Kak MOpOo3HbIe.

lMpunoxeHue b
OnpepneneHve napaMeTpoB BHYTPEHHEro TpeHus (ig¢', ¢ ), KoadpdpuumeHTa ounbTpaLMOHHON
KOHconuaauum ¢, U KoadduumeHTa HayanbHOro NOPOBOro AaBfeHUs K, MEeTo40M TPEeXOCHOro
cXaTtus, AaBfeHUs npeasapuTeNibHOro yn1oTHeHUs1 p. MeTo40M KOMMNPEeCCUOHHOro cXartus 1
KoachcpuumeHTta nepeynnotHeHua OCR

OnpepneneHve napaMeTpoB BHYTPeHHero TpeHus (tgo', (') , KoadpdouumeHta KOHconupauuum c, W
Ko3achpmumeHTa Ha4yanbHOro NOPOBOro AaBNeHUs K, MEeTOAOM TPEXOCHOro cxartus
B.1 MoproroBka o6pasua rpyHTa K UCMNbITaHUIO
B.1.1 Ina npneeneHms obpasua rpyHTa B COCTOSHME, COOTBETCTBYIOIWEE YCNOBUAM €ro NPUPOAHOro 3aneraHms
no BeNMYMHE 3MPMEKTUBHBIX HanNPsSXEHWn B cKeneTe rpyHTa W BennYnMHe NOPOBOr0 AABNEHWUS, BbIMNONHSETCS
KOMMEKC MeponpuATUn, UMEHyeMbIli 3TanoM pekoHconnaauuu.
B.1.2 9Tany pekoHconnpauum obpasua rpyHTa AOSKEH NpeawecTBoBaTh pacyeT HanpsXXeHW, NeACcTBOBaBLIMX
Ha obpasel B yCNOBUAX €CTECTBEHHOrO 3aNeraHus: nosHoro BepTUKaNbHOMO 6o W MOMHOMO FOPU3OHTANBHOMO o3
Hanps>xeHun. iHoekc "0" o3HavyaeTt, Y4To 3HayeHme napameTpa OTHOCUTCS K YCNOBMAM €CTECTBEHHOr0 3aneraHus.
MakcumanbHble 3Ha4YeHWs! MOJHbIX HAMPSXEHU cnepyet HasHayaTb C YYEeTOM BO3MOXHOCTEW 0B6opyLoBaHUS:
LOMYCTMMOro OABMEHNs B kKamepe npubopa 1M MakCcMManbHOro YCUIMs npecca, CO34aloWero OCEBOE HaMpsXeHUe.
lMpn onpeneneHun nokasaTteneli MeXaHWYeCKMX CBOWCTB TFPYHTOB HampsXeHHOe COCTOSHWE OLEeHMBaeTCs B
30O (PeKTMBHBIX HANPSXEHUAX G} 5, ONpeaensieMbix No Popmyne
01,3:((’1,3—”)’ (b.1)
roe u- nopoBoe OaBneHune,;
Gy3 - NMOJIHbIE HAMPSXEHUS.
MpvpooHoe NOpoOBOE OaBneHWe B WUCCNEOyeMOM Cl0e€ FPYHTOBOro mMaccmea (OCHOBaHUS) pacCcuuTbiBaeTCs Mo
bopmyne
Uy = P2 (6.2)
roe u, - NOPOBOE OaBNEHNE B MACCKBE HA OTMeTKe 0Tbopa MoHoNnTa, kIMa;
p,, - NNOTHOCTb NOPOBOWA BOAbI, T/M 3 ;
g - YCKOpEHWE CUNbl TAXEeCTH, M/C 2;
z,,- TNybrHa 3aneraHns obpasua rpyHTa oT NOMOXEHNS YPOBHS FPYHTOBbIX BOL, M.
MpuponHoe ahhekTUBHOE BEPTUKANBHOE HaNPSXXeHNe paccynTbiBaeTcs no doopmyne
o0 =pg(z=2,)+(P—py)gz, (B.3)
roe p- NAOTHOCTb FPyHTa, T/M3;
Gl0- 9PPEKTUBHOE BEPTUKANBHOE HaMpsXeHue, Klla;
z- rnybuHa 3aneraHns obpasua rpyHTa oT NoBEpPXHOCTU FPYHTA, M.
Mpu oTtbope 06pasLOB M3 FPYHTOBOrO MaccuBa, PacrionoXeHHOro Ha AHe PEeYHOW UM MOPCKOM akBaTtopuu, K
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NoOpoBOMY [LABNEHWNIO HEOBX0OMMO [006aBNATbL AaBneHwe BoAbl (oaBneHve ctonba BOAbl) HA YPOBHE MOBEPXHOCTU
rPyHTa, a rPYHTOBbIA MACCMB CYMTATb MNOMHOCTbIO BOLOHACHIWEHHBIM ( z,,=2).

Mpu wucnbiTaHusx obpasuoB rpyHTa ¢ 6Gonblmx rnybuH OonyckaeTcsl orpaHuYmBaTb pPacyeTHOE MopoBOE
naeneHue u, 3HaveHuem 300 klMa, npy KOTOPOM obecrneunBaeTcs NPaKkTUYECKM NOMHOE PacTBOPEHMe razoobpasHom

COCTaBNSOLWEN.
O (PeKTMBHOE rOPU30OHTaNbHOE HanpPsiXeHne B YCNOBUAX ECTECTBEHHOro 3aneraHusi cs, Onpeaensiercs

doopmyron

05,0 = kOG/l,O! (b.4)
roe k, - koadpumumeHT 60KOBOro AasneHns (npvHumaetcs no tabnuue B.1).
Tabnuua b.1
pyHT 3HayeHue k,
Mecok 0,35-0,55
Cynecb 0,40-0,55
CyrnumHok 0,50-0,60
IMnuHa:
npu [, <0,25, 0,33-0,60
npu 0,25<7, <1,0 0,60-0,82
MpymMeyaHus

1 BbluicneHne nopoBOro [AaBneHus u,, 3MEEKTUBHbIX BEPTUKANbHOrO oi, U
rOPU3OHTaNbHOrO o3, HanpsXeHUA B MacCuBe MOXET MPOWN3BOOUTHCS C Y4ETOM

Hanuunus B OCHOBAHWM OTHOCUTENbHOro BOoJoOynopa (CNOEB TAUHUCTLIX FPYHTOB C
HU3KUMK 3HAYeHUSMU KoadbpuumeHTa dunbtpaumm). B aTom cnyyae adpdpekTuBHbIE
BEPTMKalNbHbIE HaMNPsSXeHWs Mo KPOBJie BOMOOMPOHWLIAEMOro Cos, fieXallero Huxe
BOLOYMNopa, pasHbl TMOMHbIM HaMpPsaXeHUsaM Ha Mo4oWBe MepekpbiBaloWero ero
BOLOYMOPHOro cnos.

2 [1na nnoB 1 TeKky4ennacTUYHbIX MIMHUCTbIX FPYHTOB MOXHO NPUHATL ky=1,0.

3 B cywecTBeHHO nepeynnoTHeHHbIX rpyHTax (npu OCR>4) cnepyet npuHumaTth k, >
1,0.

b.2 9tan pekoHconupauumn obpasua

b.2.1 lpn nposedeHMn UCNbITAHUA B CUCTEMe MPOTMBOOABEHMS CnedyeT WCMNOJSb30BaTb [OeaspupOBaHHYIO
Boaoy. lNpu yctaHoBke obpasua B kamepy npubopa cnepyeT uUcKnioyaTb 3alleMieHne BO3dyxa B KOHTakKTax
NOBEPXHOCTW obpasua C anacTuyHoOl 0DBONOYKON M C BEPXHUM M HUXHMM wTamnamu. [ns aToro OO YCTAHOBKU
obpasua cuctemy TpyboK, MOABOASIWMX BOAY K WTaMnaM, M OTBEPCTUS B lWTaMnax chenyeT 3anojHATb
[easpmpoBaHHOA BOAOW [0 MOSABNEHUS ee Ha MOBEPXHOCTW WTaMroB W BbITECHEHWS Ny3blpbKOB BO3ayxa. [ins
NCKNIOYEHNS 3alleMNeHns Bo3ayxa Mexay 06pasLom 1 anactnyHol 060104Ko peKoMeHoyeTcs:

a) MpPU UCMbLITAHMSAX HepasMoKalWMX W HeHabyxalowux TPyHTOB - MOMECTUTb 0bpasel B KOHTEWHep C
JeaspnpoBaHHOn BOAOM HA 1-2 MUH;

6) npu mcnbiTaHWsx obpasuoB cnabbix Mnn Habyxallwmx rPyHTOB - 0653aTeflbHO MOMECTUTb B KOHTEWHEpP C
Leasp1pOBaHHON BOAOI pe3nHoBY0 060104KY HEMOCPEACTBEHHO Nepes ee YCTaHOBKO Ha obpasel;

B) MNPV WCNbITAHNAX FPYHTOB B Mpubopax CO BCTPOEHHOW anacTuyHol 060nouYkoi - obecneyntb 3anonHeHue
3a3opa MeXx Ay rpyHToM 1 060/104KOl AeaspupoBaHHON BOLONA.

Bb.2.2 o 3aBepweHun yctaHoBKM o6pasua, YCTAaHOBKWM W 3anofiHEHUS KaMepbl npubopa, YCTaHOBKM WU
NOAKMIOYEHNS N3MEPUTENbHBIX CUCTEM, APeHaxX U3 obpasLa nepekpbiBaeTCs U NPOVN3BOANTCS NOBLIWEHNE CPEAHErO
naBneHus B kamepe nNpubopa ¢ [0 3HAYEHUS G}, PACCUNTAHHOrO Mo cpopmyne (B.4).

MoBbllweHNe aaBneHns B kamepe npubopa a NPOU3BOANTCA CTYNEHSMU Ac; = Ac;.

BennunHa ctyneHei ponxHa 6biTb He 6onee 20-50 klMa (ons rpyHTOB TBEPAOW KOHCMCTEHUMUWM BenunyMHa
cTyneHeli MoxeT 6biTb yBenndeHa no 100-200 k[Ma). Beiaepxka Ha KaxAon CTYNeHW HarpyXXeHust COCTaBNSET He
meHee 15 MuH. OQHOBPEMEHHO MPOWM3BOAMTCS M3MEPEHWe MOPOBOro AaBneHus B obpasue. Ha kaxmpoin crtyneHu
Harpy>XeHus onpenenserca 3aHavyeHue napameTpa B=Au/Ac, FA€ Ay - NpuUpalieHne nasfieHnus B NopoBoi BoLe npu
yBENNYEHUU CPpeaHero AaBneHns Ha CTYMeHb Ac .-

Bb.2.3 [lo AOCTMXEHUM MONHLIMA HAMNPSAXEHUSAMU o, =C3  3HAYEHWIA G5, B 3aBMCMMOCTV OT BENUYMHDI

BO3HMKAOLWero nopoBoro AaBfeHns OOMXHbl MPOM3BOAUTBLCS AeNCTBMS cornacHo b.2.4-b.2.7.
B.2.4 Ecnu nocne [OCTVXEHMS NOMHLIMA HANPSIXEHUSMU o, =c; 3HaYeHUN G5, NOPOBOE AAB/IEHNE NPaKTUYECKU

oTcyTtcTtByeT »<0 (3HauyeHume napametpa B Ha nocnepHel ctyneHn <0,3), TO onpenenseTcs OTHOWEHue
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KO3(pouLMEHTA BOAOHACHIWEHUS TPYHTa S, K pacyeTHOMy 3HaueHwio S, ,. Ecnn oTHoweHue S, /S, ,>0,95, To atan

=
pekoHconMaaunmn cHnTaeTcs 3aBepLieHHbIM.

Ecnn S, /5, ,<0,95, pekoHconnaauus Npofonxaercs no MeTody npotusoiasneHus. Cucrema NnpoTMBOLABIEHNS
OTKPbIBAETCS U MPOU3BOANTCS OOHOBPEMEHHOE yBEeNnYeHWe MOMHbIX HanpsXeHWn c,=c3; 1 NOPOBOro AaBfieHUs B
obpasue (MPUHYOMTENBHO) HA BENNYMHY CTYNEHU Ac = Ay - [IDON3BOANTCS N3MEPEHUE OABNEHUS MOPOBOIA XWNOKOCTH
Ha MPOTUBOMONOXHOM Topue obpasua /. 3Ha4YeHus ¢ W U NOOLEePXMBAKTCS MOCTOSIHHBIMM OO TEX Mop, moka
pasHoOCTb U-;' He yMeHbliaetcs A0 5% Au. Ecnv namepeHve nopoBoro OaBfeHUs Ha MPOTMBOMONOXHOM Topue
obpasua HEBO3MOXHO, TO BblAepXka BO BPEMEHW onpenensietcs ctabunmsaumein ypoBHS XWAKOCTM B CUCTEME
NPOTUBOLABAEHNS (UMW OTCYTCTBMEM MOTOKA XMIAKOCTU B 0bpaseu rpyHTa). MNpouenypa CTyneH4YaToro noBbileHNs
MoMHOrO HaB/fieHUs B kamepe npubopa 1 NopoBOro AaBNEeHWs NMPOAONIXaETCs A0 AOCTVXEHNS NMOPOBbIM AAB/IEHUEM
3HAYEHUS u, B YCNOBUSX €CTECTBEHHOrO 3aneraHns. BenuunHa ctyneHell Ay = Ac B 3TOW mpouenype AonxHa ObiTb
He 6onee 50 klMa. Ha aToM aTan pekoHCoNMAaaLmMmn cYMTaeTCs 3aKOHYEHHbIM.

B.2.5 Ecnu nocne AOCTUXEHUS MOMHLIMUA HaNPAXEHWsIMA o, =03 3HaYeHul o3, B obOpasle rpyHTa BO3HWKIIO
noposoe gaeneHue O<u<u, W 3HaYeHWe napameTpa B Ha nocnefgHen CTyneHn HarpyXxXeHns npesbiwaeT 3HavyeHue 0,3,
TO MPOAONXAaeTCcsi CTyneH4YaToe MOoBblWEHNE CPEeAHEro MONHOro HanpsiXeHusi 6 (c,=c3) B YC/NOBMSX 3aKPbITOM
cACTeMbl C 00si3aTeNbHbIM  M3MEPEHMEM MOPOBOr0  AasneHus u. [loBbllEHNE MOMHLIX HANPSXeHWh o,=o;
NPOV3BOANTCS A0 Tex nop, noka:

a) athppekTVBHbIE HanpsiXeHus B obpasue o) =c3=(c3-u) He OyayT pasHbl aPEEKTNBHOMY rOPU3OHTaNbHOMY
HamNPsXEeHWo B OCHOBAHWUMN G, W NPWU 3TOM MOPOBOE AaBneHne B obpasilie U He NPeB30MAeT PacYETHOro 3HaYEHNS
Uy, NN

6) nopoBoe AaBneHne U JOCTUrHEeT PacyeTHOro 3Ha4YeHNs u, (MPW 3TOM aPAEKTUBHbIE HAMPAXEHUS o) =03 He
NPEeB30MAyT PaCHETHOIO 3HAYEHUs o). BenmumHa ctyneHeii Ac, =Ac; BONXHa bbiTh He 6onee 50 klMa (ans rpyHTOB
TBEPAON KOHCUCTEHUMWN BENUYMHA CTyNEHel HarpyXeHns MoxeT ObiTb yBenuyeHa oo 100-200 klMa), Bbioepxka Ha
KaX oW CTYNeHN npupalleHns HanpsaXXeHnin coctaenset He MeHee 15 MuH.

b.2.6 B cny4ae, ecnv npu onepauusx no b.2.5 oj=c3=03, U<u,, TO B CUCTEME MPOTUBOAAB/IEHNS CO30aETCS
haBfieHne u, N OpeHax OTKpblBaeTCs, OanbHerlas pekoHCcoNnaaunsa BbiNoNHAETCAa Mo MeToay NPOTMBOAAB/IEHUS
(B.2.3) 0o 3aBeplieHns aTana pekoHcoNnMaaunmn (o) =c3=0%; U=uy; 6,=03=0%+1).

B cnyyae ecnu npu onepaumsix no b.2.5 nonyu4mnocb u<u,, c,=63<03,, TO B CUCTEME MPOTVUBOLABNEHNS
co3faetcs oasBneHve u, U ApeHax oTkpbiBaeTcs. [1ponsBoauTca cTyneHyatoe yBenmyeHme nosHbIX Hanps>XeHuin o
3HAYeHUN o, =03=0%+u,. BennunHa ctyneHen Ac,=Ac; [onxHa 6biTb He 6onee 50 klMa. Bbioepxka Bo BpeMeHU Ha
Kaxnow CcTyneHu onpegpensetcs no crabunmsaumm pedoopmauuii B obpasue (MOXEeT KOHTPONIMpoBaTbCA MO
cTabmnnsaumm ypoBHs (NoToka) XUOKOCTM B CUCTEME NPOTUBOLABIEHUS).

b.2.7 Tlpn nposBefeHUN WCMbITAHUA OXNaXAEHHbIX FPYHTOB MPOLECC pekoHconupauum no 3P deKTUBHbIM
HanpsXXeHWsM 1 MOPOBOMY LaBNEHUIO LOOJIXEH COMPOBOXAATbCHA TepMOCTaTMPOBAHWEM MpPU 3a4aHHOM 3HayeHun
Temneparypbl.

KoHconnaupoBaHHO-He APEeHUPOBaHHbIE UCTbITaHUS

B.3 KoHconnanpoBaHHO-HEAPEHUPOBAHHbIE UCMbITAHMS CRyXaT ANS onpeneneHns:

- 30 PEKTUBHOrO yrna BHyTPEHHEro TpeHns ¢';

- 30 PEKTUBHOIO CLENNEHNS (' ;

- KoatpdmumeHTa PUbTPaLNOHHOW KOHCoNuaauum c, ;

- KoapduumeHTa Ha4yanbHOro NOPOBOro AasfeHna K.

Llnst Bcex ncnbITyeMbix rpyHTOB HEOBX0AMMO onpenensTe ouanmyeckne xapakTeEPUCTUKN 1 rpaHyToOMeTPUYECKIi
cocTas.

B.4 KoHconupauus npoBoanTCS NPy NOCTOSHHOM NPOTMBOAAB/IEHMM, LOCTUIHYTOM Ha aTane pPekoHconmaalmu.
JaBneHns KoHcONMMauMu (PasHOCTb MexXnay OaBNEHUEM B KaMepe U MpPOTMBOLABMEHWEM) Ans obpasuoB rpyHTa
04HOr0 MOHOMMTA OOMXHbI BK/OYATb YKa3aHHbIA B 3a4aHUM Ananas3oH CTPOUTENbHbBIX HAarpy3oK 1 BelbrpaTtbes Tak,
4TOObI AA@BNEHUs o3 MO 3aBEPLEHUN KOHCONMAaUUu oTnnyanicb Apyr ot apyra Ha 40-50% 3HaueHus o}, B TOYKE
otbopa MOHONNTA, HO He MeHee YeM Ha 20 kla [ns MArko- u TeKyyennacTUYHbIX FIVHNUCTLIX FPyHTOB (0,5< 7, <1) 1 Ha
50 klMa ans rpyHToB 601€ee TBepAbIx KOHCUCTEHUMIA. [IPOTUBOAABNEHNE YCTAHABNMBAETCS PABHBIM U=, U HUXE C
TeM, 4TODObl LaBneHNe, yCTaHaBNMBAEMOE MPW KOHCONMAALMN, HE MPEBBLICUMIO AOMYCKAEMOrO KOHCTPYKLMEN KaMepsl
npubopa.

Jonyckaemoe CHVXeHne NpoTUBOLABAEHUS OrpaHMyMBaeTCsl 3HaYeHUEM NOPOBOro AasBneHWs, Npy KOTOPOM Ha
atane pekoHconupauun napameTp B ctaHoBuTcs 6onbwe 0,95 (mocturaeTcs NONHOE BOLOHACHILEeHMe obpasua u
pacTBOpeHne ra3oBoi dasbl).
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b.5 B Hayane ucnblTaHusl (Nocne 3aBeplieHnsl aTana pekoHconnaaumm) nepekpbiBaeTcsl gpeHax n3 obpasua u
MPOV3BOAVTCA MOBbIWEHNE CPEAHEro MOTHOrO HaMPSXeHUs Ha 0bpaseL, CTYNEHAMN Ao, =Acs, HE Npesblwaowmmm 50

kMa. KoHe4yHoe 3Ha4eHVe MOMHbIX HaMPSXeHWid OnpenensieTcs 3Ha4YeHWeM oj,+oc,, rhOe o, - BepTUKanbHoe
HanpsixeHve Ha rnybuHe oTb6opa MOHONUTA OT CTPOMTENbHOM NPUIPY3KM OT COOPYXEHUsi. 3HayeHus o

onpenensoTcs, Hanpumep, B cooteeTcTBumM ¢ K.2 (npunoxeHue K).
3HayeHune o), Npu UCMbITAHUSAX MOXET ObiTb YBEIMYEHO MM YMEHbLEHO ANS BbiNonHeHns TpebosaHwii b.4. Ha

KaXaow CTyneHn Harpy>XeHus npon3soanTCs BblAepXKka He MeHee 15 MUH 1 namepseTcs noposoe AaBieHueE.

Jlna HenonHOCTbK BOAOHACLIWEHHbIX FPYHTOB (CogepXalwmx HepacTBOPEHHbI ras, B<0,95) nocne atana
pekoHconMaaumMm u no peaynbTataMm UCMbITAHUA MO HACTOSAWEMYy MyHKTY ANAS KaXOOoro UChnbiTaHWs onpefnensietcs
YyacTHOe 3HayeHue Kos(uumMeHTa HavanbHOro NOPOBOro AasneHns K, Kak OTHOLWEHMEe CYMMapHOro npupaweHus

NMOPOBOro OABNEHNS Ay 3a BPEMS MPUNOXEHUS HANPSAXEHUI o =(ci,0 +c’c) K 3Ha4YeHUNIO o,
K,=Aul/o,. (B.5)
HopmaTuBHoe 1 paBHOe eMy pacyeTHOe 3HaueHue KoapdomuMeHTa MopoBOro AasneHus (K" =K,)

onpenensieTcs Kak cpeaHee apugOMETUYECKOE €ro YaCTHbIX 3HAYEHUIA.

b.6 3apmaya atana KOHCOMMZAUMM - B YCNOBMSIX OTKPBLITOrO ApeHaxa npuBecTn obpaseu B paBHOBECHOE
COCTOSIHME MO 3P PEKTUBHBIM HAMPSXEHUSM, MPU KOTOPbIX TPebyeTcs onpenenvTb NPOYHOCTHLIE XapakTePUCTUKU, a
TakXe OedopMaunoHHble - Modynb 06beMHoro cxatusi. Ilns rAMHUCTLIX TPYHTOB OAHHbIE, MOMYYEHHbIe Ha 3TOM
cTaguv, WCNONb3YKTCS AN ONpeleneHus KoahguuMeHTa (UNbTPALMOHHOW KOHCONMMAAUMN c¢,, a TakXxe [Ans

pacyeTa CKOpOCTM LedpopMupoBaHus obpasua Ha atane paspyweHus (coeura). KoHconupaums npoBoaMTCS Mpu
MOCTOSAHHOM 3HAYeHMW MNPOTUBOAABIEHUS, COOTBETCTBYIOWEM MPUPOLOHBLIM YCNOBUAM 3aneraHns rpyHra (ecnu B
nporpamMme UCnblTaHWM HeT APYrux ykasaHui).

B.7 OTtan koHconupauumn BLINONHSETCA OTKPbITUEM cUCTeMbl npoTuBomasneHus. Ob6bemHas Apedopmaums
obpasua B xo4e KOHCONMMAauuMu OonpenensieTcst C MOMOLWbI0 CUCTEMbI MPOTMBOLABNEHUS WU3MEpeHueM obbema
BbITECHEHHOI 13 obpasua NopoBoi Xunakoctu. NamepeHne ob6bema BbITECHEHHOW XUOKOCTM (a Npu HE06X04MMOCTU
W 3HayeHUs MOpOBOro [OaBfeHWs) NPOWU3BOAUTCH C MNOCTEMEHHbIM YBENWYEHWEM WHTEPBANOB BPEMEHU MeXnay
oTcyeTamu, HanpumMep, vyepes 0,2, 0,5, 1,2, 5, 10, 15 n 30 MuH, yepes 1, 2, 4 1 8 4 1 ganee B Havane v KOHLE KaxXxaown
CMEHbI.

[Mpn npoBefeHWM KOHCONMAAUMM PEKOMEHOYETCA MPUMEHSATb OAHOCTOPOHHWA VAW ABYCTOPOHHWUA TOPLEBOW
ApeHax C y4eTOM KOHCTPYKTUBHbIX BO3MOXHOCTEN NpMbopoB 1 NporpamMmbl 3KCNEPUMEHTOB.

[Mpn 0QHOCTOPOHHEM ApeHaxe W Mpu HanMymu gaTtymka nopoBoro OaBneHus Ha Topue, NPOTUBOMONOXHOM OT
OpeHnpyemMoro, KOHTPO/Nb npouecca KOHCONMAauumM [oryckaeTcs BecTM Mo NopoBoMy nAasneHuto. Kputepui
YCNIOBHOW CTabunmnsaumm B 3TOM C/yyae - BbipaBHMBaHME NOPOBOro AaBNEHNS C NPOTMBOLABIEHNEM.

b.8 o pe3dynbTatam n3mMepeHunin CTPoATCA rpadukn 3aBNCMoCcTen AV:f(J?), AV =1g(t) v B Tex cnyyasx, Kkorna
n3mMepsieTcsa NOPOBOE AaBneHne - y = f(t), N0 KOTOPbIM onpeaensieTcs spems 90%-HOW KOHCONMAAUNN fo;, BPEMS
100%-Hon KoHconMaauun ¢y, v Bpems 50%-Hoin KOHCONMOaUnn fs, .

KoHconupaumnio cnegyet npodonxartb He MeHee CyToK nocne pJoctuxeHuss BpemeHun  100%-Hoi
oVIbTPALMOHHON KOHCONMMOALMM, YCTAHOBJIEHHOM NO rpadovkam.

b.9 YacTtHble 3Ha4YeHnsi KoaghpuumeHTa OUNbTPALMOHHON KOHCOMMAALUMA ¢,; NO MeToAy "KOpeHb KBaapaTHbIN
13 BPEMeHN" BbIYUCNSAIOT MO APOpMy e

_ Tk’
V,i 190 ’
roe Ty, - KoagppuumeHT (hakTop BPEMEHMW), COOTBETCTBYIOWMNA cTeneHn koHconngaumn 0,90, paBHbI 0,848;

h - BbicoTa obpasua (cpedHss Mexay HayanbHOW BbLICOTOA W BHICOTOW MOCNE 3aBEPWEHWs onblTa Ha
KoHconngaumio), cM. lNMpn OBYyXCTOPOHHEN punbTpaumm npuHumaetcs h=h/2;

t9o - BpemMs 90%-Hom uibTPaALMOHHON KOHCONMAALMN, MUH.

Bpems 90%-Hoi ¢omnbTPaLNOHHON KOHCONMAAUNK 1y, ONPERENSeTCs cnepyolwmm obpasom (CM. pucyHok b.1):

- MPOBOAAT MPSIMYIO gp, KacaTe/bHYIO K Ha4yaNnbHOM NIMHENHON YacTu KPUBOW YMNIOTHEHUS 1 3aTeM MNPsIMY0  ac,
abcuumcchl koTopoit 6yanyT Ha 15% 6onblue abcumnce NpsiMoli 4p . MNepeceyerHne NPSAMoOR ac C KPUBOIA YNNOTHEHUS faeT
TOYKY, cooTBeTCTBYIOUYI0 90%-HON NepBNUYHON KOHCONUAaLUN.

Bpems 100%-HOM punbTPaLMOHHON KOHCONMAAUUM BblYMCNSETCH U3 BENYUHDI m KoTopas onpenensercs

(5.6)

KakK To4yka nepeceyvyeHns ropusoHTanbHOM NPAMOI, COOTBETCTBYOWEN AV =AVy,/0,9, C KPUBOW YNNOTHEHNS.
B.10 Bbiuncnenue c,; metonom "norapucm spemeHn” BoinonHsetcs cornacHo FOCT 12248-2010 (npunoxexHue
P).
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PucyHok B.1 - 'padonyeckuin cnocob onpeneneHns 90%-Hoi NepBnYHOM KOHCONMAAUMN METOAOM "KBaApPaTHbIN
KOpEHb 13 BpemMeHn"
B.11 HopmatusHoe v paBHoe eMy pacyeTHOe 3HayeHMs KoadpdomumeHTa koHconmaauum (¢, , 1 c,) onpenensiercs

Kak cpeaHee apndMeTUYeckoe 13 YacTHbIX 3HAYEHWN ¢, ;.
OnpefneneHne 3Ha4YeHWii ¢, BBIMONHSETCS ONS Ananas3oHa HarpysoK, ykasaHHOro B 3afaHuv Ha nabopaTtopHble

ucnblTaHus. Ecnv  OmanasoH BbIXOOAWT 3a npedenbl Harpysok MpvM  KOHCOAMOAUMW, TO OHW MOryT ObiTb
COOTBETCTBYIOWNM 06pa3oM CMeLeHbI.

B5.12 [llo 3aBepweHMM KOHCONMAAUMM KpaHbl OPEHaXXHOW cucTeMbl nepekpbiBaloTcss U obpasel rpyHTa
HarpyxaeTcs BepTMKaNbHOW Harpysko OO ero paspyleHus. HarpyxeHune ocCywecTtBnseTcs C MOCTOSHHOM
CKOPOCTbIO BEPTUKANbHON Aedopmaumy obpasua g, WM CTyNeHYaTbiM MOBLILEHNEM OCEBOI HArpy3Kn Npu o3 = const .

CkopocTb BepTuKanbHbix aecpopmaunii g, BbibupaeTcsa cneayowym o6pasom:
B cooTBeTcTBMU C B.8 1 B.9 onpenensercsa Bpems 100%-HON PUAbTPALMOHHON KOHCONUAAUMKN f,, . CKOPOCTb
BepTVKanbHbIX AedoopMalmnii HaxoauTCcs AeNeHNeM 3Ha4yeHus npenenbHo BepTuKanbHOM Aedopmaunn gf,

NONyYeHHON U3 NpeablayInX NCNbITaHniA 06pa3LUoB rpyHTa UM NPUHATOR ons cyneceit - 0,10, onsa cyrnvHkos - 0,15,
ans ravH - 0,20, Ha 3HaYeHue ¢,

&1 =¢{ /00> (6.7)
rae g, - CKOPOCTb BepTuKasbHbIX AedoopMaLuii.

Mpwu cvnoBom criocobe HarpyXeHus BennyMHa CTyrneHen ycTaHaBnImBaeTcs M3 HeobxoaMMocTu nosyyeHms 8-10
CTYNeHen Harpysku 00 OOCTUXEHMS paspylweHus. Bblaepxka BO BpeMeHM Ha KaX[oW CTyneHw ycTaHaBnvBaeTcs
DEeNeHNEM BPEMEHN £,,, HA YNCNO CTyneHeNn.

B npouecce ucnbiTaHMs pPerucTpupyoTCs OaBneHue B kamepe npubopa, BepTukanbHas Harpyska Ha obpasew,
rpyHTa, BEpTUKaSbHblE MEPEMELLEHMS, MOPOBOE AABNEHNE.

VcnbiTaHna 3akaHumMBaloTCS NPY BbINOAHEHUN OLHOrO M3 KpuTepures, npmueeneHHbix B TOCT 12248.

B.13 [lo peaynbTatam wuCnbiTaHUA ONPEAEnsinT COOTBETCTBYIOWME MNPeneNbHOMY PaBHOBECUMIO YacCTHbIE
3Ha4YeHNs 3O PEKTUBHBIX HAMPSAXEHUA G 1, N G 1y, . COBOKYMHOCTb STUX 3HAYEHWIA, NOMYYEHHbIX B PA3HbIX OfMblTax

AN OQHOW Pa3HOBUAHOCTU rPyHTA, MCMONb3YeTCa ANs onpeneneHnst HopMaTuBHbIX (tgg,, c,) U pacyeTHbIX ( tgey,
ciq1) 3HaYeHWA xapakTepnCTMK NPOYHOCTUN CTaTUCTUYEeCKUMU MeTodamm B cooTeeTcTBum ¢ FTOCT 20522,
OnpeneneHve paBneHUs NMpenynnoTHEHUs p. METOOOM KOMMPECCUMOHHOro cXatus U KoadhdpuumeHTa

nepeynnotHeHust OCR.
B.14 3HaueHve p. onpepensieTcs B KOMMPECCUMOHHbIX mpubopax, obecneumBarlowmx nepenadyy Ha obpasel

BEPTMKanbHbIX HanpsaxeHuin oo 5-10 Mla ¢ pasmepom koneu anametTpom 50 n/unn 70 MM 1 BbicoTon (20+2) MM.

B.15 HarpyxeHve o6pa3uoB Npon3BoANTCS CTYNEHAMU 00 HanpsixXeHuin B 5-10 MIMa (B 3aBucMMocTy OT riybuHbl
3aneraHms obpasua U OXWOAEMOro 3Ha4YeHWs OaBNEHUS NPeBapUTENbHOrO YNNOTHEHMS). Harpysky Ha kaxnzoi
nocnenyowen cTyneHn cnemyet NpuHMMaTb PaBHOW YyABOEHHOMY 3HAYEHWIO Harpy3ku Ha npenblaylwein CTyneHw,
Hanpumep: 0,012; 0,025; 0,05; 0,1; 0,2 n 1.4., MMNa. B obnactn npegnonaraembix 3HAYEHWI p. pPEKOMeHOyeTcs
yCcTaHaB/MBaTb OOMONIHATESIbHbIE CTYMEHU HarpyxeHus. Heobxodynmoe BpeMsi BbIAEPXKM Ha KaXIoW CTyneHwu
Harpysku CocTaBnseT He MeHee 24 u.

Bb.16 [Ons Bcex MCMbITyeMbiXx TFPYHTOB HeobxoOuMmo onpenenstb (uU3nyeckue XapakTepucTuku
rpaHynoMeTpu4ecknin coctas.
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Bb.17 YacTHble 3HayeHus pé onpenenarT no KOMMNPeCCUOHHbIM KpWBbIM METOLOM Ka3arpaH11e, ansa 4ero

HeobX0aUMO BbIMONHATL Cneaytowmne NoCTPOEHMS:

- MO NOJMy4YeHHbIM B KaXOOM OMbiTe pe3ynbTaraM CTPOUTCA KOMNPECCUOHHasa KpuBas B NonynorapndoMmnyeckom
macwrabe (cM. pucyHok b.2);

- Ha rpaduke onpenensieTcs TO4YKa, COOTBETCTBYOWAA HanbonblWwein KPWBM3HE KPWBOW, 4Yepe3 3Ty TOYKYy
NPOBOASTCS rOPM3OHTaNbHAS NIMHWS U KacaTenbHas K KPpUBO, 3aTeM NPOBOANTCS BuccekTpuca yrna o MeXAy HUMK;

- onpenenseTcs Touka nepecevyeHns OUCCEeKTpUCbl yrna o C NPOAONXEHUEM MPSAMOMHEAHOro yyactka
KOMIMPECCOHHOM KPWUBOW, NMPOEKLIS KOTOPO Ha OCb OaBlieHU p' U eCTb 3HA4YeHWe Oas/ieHus npenBapuTesibHoro

YNNOTHEHNS p,..
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PucyHok B.2 - OnpeneneHune naeneHns npeasaputenbHOro ynnoTHeHus pl. no metony KasarpaHae
B.18 KoachpuumneHT nepeynnoTHeHUs onpegenseTca no popmyne
,
ocr=2c (5.8)
Po
roe p. W pj - COOTBETCTBEHHO 3PIEKTUBHOE LaAB/EHNe NPenynnoTHEHUs 1 3 dpekTUBHOe BbITOBOE AaBneHue Ha
rnybvHe 3aneraHus obpasua.

B.19 PeaynbTtatbl WCMbITAHWA ONS  KaXOOr0 WHXEHEPHO-TEe0/I0OrMYecKoro afeMeHTa AO0NXHbl  ObiTb
npeacTaBneHbl NacnopTamy UCNbITaHUiA C rpaddukamm KOMMPECCUOHHBIX KPUBBIX U CBELEHbl B Tabnuuy ¢ NpuBA3KOi
no rnyéuHe. Mo kaxgomy WIS ponxHbl 6biTb paccumTaHbl CpefHWe 3Ha4yeHusl OaBNeHUs NPenynnoTHeHus p. u
koaphuumeHTa nepeynnotHeHus OCR.

OcobeHHOCTU onpepneneHUsi NapamMeTpPoB NMPOYHOCTU U AeddOPMUMPYEMOCTA FPYHTOB NMPU AUHAMUYECKUX
BO34eNCTBUAX

B.20 uHamnyeckas NpoYHOCTb rPyHTa Ha COBUM onpeaenseTcs Kak npenefibHoe 3HayeHne CyMMbl CTaTUYeCKOl
KOMMOHEHTbI CABUrOBbIX HANPSXXEHWIA T, 1 LMKINYECKOW COCTaBNAOWENR 1., Ha NOBEPXHOCTU paspyLweHns

(Tf,cy)npe() = (Ta + Tcy),,peo = f(N,dsg, o> 0101, 0,), (B.9)
roe N - 4icno UMKNOB HarpyXeHus;
dsy- XapaKkTepucTuka rpaHynoMeTprnyeckoro coctaea rpyHTa;
ue- Napametp Jloae;
o, ©, - Apyrve onpenensolime napameTps;
Ty~ MKOBbIE 3HAYEHNS AVHAMUYECKUX CABUTAIOWMX HAMPSIXEHNA.

NabopaTopHoe MoLenupoBaHUe HanpsixXeHHO-4e(POPMUPOBAHHOTO COCTOSIHWSA 3MIEMEHTA FPyHTA B OCHOBAHWM
F'TC oxBaTblBaeT NWWb YCNOBUS FAPMOHUYECKMX BHEWHUX BO3LENCTBMIA (CM. pucyHok B.3). OnbiTbl NpoBoAsTCS B
YC/IOBUSIX TPEXOCHOIO CXaTuWsl UM NPOCTOro CABMra Npw HannyYyMm v OTCyTCTBUAN OPEHUPOBaHNS.
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Toy

Tropy = Ta ¥ Tgy

PucyHok B.3 - BO3MOXXHble COOTHOWEHNS LMKMYECKOA 1 CTaTMYeCKON COCTaBNSAWNX KacaTeNbHbIX HanpsXeHnii

b.21 [wnHamuyeckue napameTpbl MNPOYHOCTM T[PYHTOB - WHTErpasbHble XapakTepucTuku, OAHOBPEMEHHO
3aBucawWme OT PU3NYECKUX CBOWCTB FPYHTOB WM MapamMeTpoB BHEWHWUX BO3AeNcTBMiA. [uHammyeckasi NPOYHOCTb
rPYHTOB oOnpefensietcsd B [OONSAX CTaTMYeCKOW MPOYHOCTM OTOENbHO MO  KaxnoMmy Buay BO3LOENCTBUS.
JedopmMaumnoHHble XapakTepucTUKM - AUHAMUYEeCKUiA MOJynb CcCABUra W KoadhdMUMEHT AeMndupoBaHus -
onpenenstnTCa Ha OCHOBE aHanmaa BHYTPY LIMKNOBbIX MPOLECCOB (NeTefb HarpyXeHus).

B.22 MpoYHOCTb FPYHTOB MPW OMHAMUYECKUX BO3LENCTBUSX PEKOMEHAyeTCs OonpenensTb Ha OCHOBE rmnoTesbl O
BO3MOXHOCTU JIMHEMHOrO HE3aBMCMMOrO CYMMWPOBaHWS pes3ynbTaToB BHEIWHWX BO3OEACTBUMIA (HakonneHus
nospexaeHuin) NanmrpeHa-MaiHepa. CornacHo runotese HakonieHns NoBpPeXAeHW CyMMapHbI 3 PeKT LMKNOoB
HarpyXxeHnsi pPasiVyHON WHTEHCUBHOCTU OMpenensietcs JMHEeNHOM Ccynepnosvuuerin W He 3aBuCUT  OT
nocnenoBaTeNbHOCTA  OTAENbHbIX LUMKNOB. [103TOMY BAWSHWE OUMHAMUYECKOTO BO3AEWCTBMS MOXeT 6biTb
0XapaKkTepu3oBaHO KakK SKBMBANEHTHOE YMCNO LMKIOB HarpyXeHus N,.,, KOTOpoe Mo KyMynsATUBHOMY 3aqpdeKkTy

HaKOoMNNeHUsi NOBPEXAaeMOCTI COOTBETCTBYET peabHOMY BHEWHEMY BO3L4EWCTBUIO. Takum 06pa3oM, AuHaMmyeckoe
NoBpeXIeHNe NMpU HEKOTOPOM YPOBHE HanpPsXEeHUid XxapakTepuadyeT MnoBpeXAeHue npu noboM ApyroM ypoBHE
HanpsXeHui.

PeanbHoe BO3LOeiCTBME HEPEryNnsapHO U ONS OLEHKM MOBPEXAAEMOCTU FPYHTOB LONMXHO ObiTb NPEACTaBNEHO B
BuIEe Mocnenosate/lbHOCTU CUHYCOMAANbHbIX BOSIH (MW rPynn BOSH) C YPOBHEM BO3LENCTBUS B KaXAow rpymnne,
TUNWYHBIM NS paccMaTpMBaEeMOro 3KCrnnyaTauMoHHOro pexmma. Takas oueHka 6a3npyeTtcs Ha aKCnepuMeHTanbHbIX
JaHHbIX, OMUCbIBAIOWMX MPOLECC HAKOMNEHNS LIMKIMYECKOM N CTAaTUYECKON COCTaBNSAIoWmMX CABUroBON Aedhopmauun
W NOPOBOro AABEHUS NPY POCTE YNCAA LMKIOB HArpyXeHns.

b.23 MeTon onpeneneHnss napameTpoB MNPOYHOCTM MPX  OWHAMUYECKMX BO3OEWCTBUSAX - pPaCyYeTHO-
9KCMepVMEHTaNbHbIA, OCHOBAHHbI Ha MeToae MocnefoBaTeNbHbIX NPUbnMxXeHnii. MNMporpamma ucnbiTaHWin AonXHa
yynTbiBaTb pPasnunyHble MoTeHuuanbHble OOPMbl NOTEPM YCTOMYMBOCTM CUCTEMbI "COOPYXEHWe - OCHOBaHue" u
NPOrHO3upyeMble YPOBHWN CTATMYECKMX U LIMKINYECKUX HanpsiXXeHuin B ocHosaHuu. MNpun popMmpoBaHum nporpammbl
nabopaTopHbIX UCMbITAHWUIA JONYCKaeTCs paccMaTpmBaTb He BCE BUAbI BHEWHUX BO3OEACTBUIA, @ NMULLb Hauxyawme
TOYKM 3PEHUS BO3MOXHOW MOTEPY COOPYXEHMEM YCTONYMBOCTU. KOHCEpBATM3M NONyYaeMbix OLEHOK LONXEH ObiTb
NOATBEPXAEH CONOCTAaBNEHMNEM C ONyBNNKOBAHHBIMA JAHHBIMW UCCNEeA0BaHNA AUHAMUYECKMX CBONCTB FPYHTOB.

B.24 OcHoBHas 3amaya 9KCNepuMeHTanbHbIX nabopaTopHbIX WUCCNELOBaHWA - ONpeneneHue 4ucna LMKIoB
HarpyxeHus N, HeobXoAMMbIX ANS pPaspylweHuss rpyHTa npu  Pas/MyHbiX COOTHOWEHUSX CTaTUY4eCcKon WU
OVHaMNYECKOW COCTaBASAOWNX LUMKINYECKON Harpysku. BbinonHsiembie OnbiThbl - HEOAPEHWPOBAHHbIE, C KOHTPOMEM
HanpsixXeHun nnu pedpopmaumnin. YposeHb CTaTUYECKWX COBUralowWMX HanpsXeHwn 3apaetcsa B 3aBUCUMOCTW OT
rnybuHbl 3aneraHns paccMaTpuBaeMoro Cnosl, AOMOMHUTENbHOW MPUrPY3KM OT COOPYXEHWUS, YPOBHS BHELWHUX
JVHaMNYecKnx BO3OeNCTBUNA.

MpenBapunTenbHO onpeaenseTcs 3Ha4yeHne ConpoTMBAEHNS HEAPEHNPOBAHHOMY CABUTY ¢, CBSA3HbIX FTPYHTOB MU

3HaYeHVs nNapamMeTpoB TPEHUS ONS HECBSA3HbIX FPYHTOB B YCMOBUSX KBA3MCTATUYECKOro HarpyxeHus. 3atem, npu
PasnnyHbIX KOMBUHAUMSX HOPManuM3oBaHHOW CTaTU4eckoh (t,/c,, T,/0,)) W ANHAMUYECKON (T, /s,,T.,/Ch)

u’ ey
COCTaBNSAOWMX HAMPSXEHUA (PUKCUPYETCS YMCNO UMKIOB HarpyXeHusi, NpuBOAslee K paspyweHuio rpyHTa B

YCNOBUSAX "3aKPbITOR" CUCTEMbI MPW MEPEKPLITOM ApPEeHaxe, YTO COOTBETCTBYET MOCTOSIHCTBY 06beMa MONHOCTbIO
BOAOHACHIWeHHOro obpasua npu casure, Kak OyHKLUM OT NPeaeNbHOro Yicna LMKoB npu paspywenun N.

T
OLleHKa JnHamMmn4yeckom MPOYHOCTK 6a3|/|pyeTCﬂ Ha aMnuMpu4eckn nony4eHHbIX KPUBbIX pa3pyleHns f’y —f(N)
Syo
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Tr T
unun L2 _ f(N) - nns HeceasHbIX rPyHTOB U —Z— f(N) umm Toxw _ #(N) - pns cBsi3HbIX rpyHTOB. 3aech N -

Syvo Cu Cu
npenenbHoOe 4YMCNo UMKIOB Mpu pas3pyleHnn o6pa3ua, G(}O - 3(pq)eKT|/|BHble HanpsXxeHusa npu KkoHconnpauumm, t, -
cTatTuyeckas cocTaBnsawwas caoBurarowmx Hal'lpﬂ)KeHVIl?l, Tey  ~ umKnmyeckasa coctaBngdwouwasa coBuUrarowmx

HanpPsSIXeHWi, s, - CONPOTUBNEHNE HELPEHMPOBAHHOMY caBury. Moa paspyweHrem obpasiia NoHUMaT OOCTUXEHNE
3a[laHHOrO YpOBHS HAedoopMauun - CTaTUYeckoi (v, &,) WAN LMKAMYECKOW (., &, ), M3ObITOYHOTrO MOPOBOrO

nasnexus. lNpu NpoBeneHNN 3KCNEPUMEHTOB KPUTEPUSMUA OCTAHOBKW OMbiTa PEKOMEHLYETCA CuMTaTb OOCTUXEHME
OLHOr0 U3 CneayoWwmx yCnoBuia:

- CTaTuU4yecKkoi cocTaensaoLen casuroeson gegopmaunm 20%;

- amnauTyapl unuknndeckon gedoopmaunm 10%;

- NOCTUXEHNe NopoBbIM AaBfieHNeM ypoBHA 95% o)y ;

- poctuxeHne N=1500 (ypoBeHb MOXET MEHATHLCS B 3aBMCMMOCTM OT BUAa MOAENNPYEMOrO BO34ENCTBUS).

Ina HecBA3HbIx 00pa3uLOB FPYyHTOB pe3ynbTatbl WCNbITAHUA MOryT ObiTb MNPeAcTaBneHbl TakXxe B BUAE
Tey
(¢

(e

ve vc

_ AU
3aBucUMocCTeN :f(N, J Mo KOTOPbIM OMPELEensieTcsl CyMMapHOe HakomnneHne u3bbiTOYHOrO MOPOBOroO

LaBNEHNS XWNIOKOCTM B FPYHTE NPV paccMaTpuBaeMoM BO3LEACTBUN.

B.25 OueHka nedopMaLMOHHbIX XapakTePUCTVK FPYHTOB NPW AMHAMUYECKMX BO3AENCTBUAX NMPOU3BOANTCS Kak
Ha OCHOBE MONEBbIX, TaK U NabopaTopPHbIX UCMbITAHWA.

MonL nedhopMaUMOHHBIMM XapakTepucTukamn cnemnyet MoHUMaTb OMHAMWYEeCKWiA Momynb caura g9 U

KO3 ULIMEHT AeMndupoBaHns pd. Moaynb casura npu gedpopmauumsax 10-6-10-5 oueHnBaeTcs no pesynbraram
NPsSIMbIX M3MEPEHMWA CKOPOCTU MOMepeyYHbIX BONH v, B MONEBbIX W NabopaToOpHbLIX YCNOBUSX W MEPECYETOM MO

bopmyne
G4 =pv?. (B.10)
B nabopaTopHbIX YCNOBMSIX M3MEPEHUS AONXHbI MNPOBOANTLCA Ha obpasuax rpyHTOB B YCNIOBUSIX TPEXOCHOrO
CXaTtusi Npu HanpsiXeHusiX, MakcuManbHO 6nM3KUX K NPUPOAHBIM Ha 3afaHHON riybuHe myTeM ynbTpasByKOBOMO
30HANpOBaHUS.
Dedgopmauun 10-5-10-3 oxBaTbiBaOTCS NabopaToOPHLIMU UCMbITAHUSIMW B PE30HAHCHOW KONOHHE, cBbiwe 10 -3 -

B Np1bope TPEXOCHOro cXaTtus (OnbiTbl C KOHTPONEM AeddOPMaLIiA).
VcxonHble paHHble Ons onpefeneHvs KoapduumeHTa LeMndupoBaHns pd - BHYTPULMK/IOBbIE 3aBUCUMOCTU

HanmpsiXeHWn ©  pedgopMaumnii  (NeTnu  HarpyxeHus). PeaynbTaTbl WCMbITaHWA - KpuBble G¢ :f(ycy,c',f) n
D4 :f(ch»G'af)s roe v, - aMnauTyaa AecopMaLmmn copura, ¢ - cpeaHne apdeKTBHbIE HaNPsSXeHUs B rpyHTe, f -

YyacToTa HarpyXeHus.

B5.26 lMpyv HanMuum B OCHOB@HUU COOPYXEHUS BOAOHACHIWEHHbIX HECBSA3HbIX FPYHTOB cnedyeT OueHMBaTb

BO3MOXHOCTb PasXWXeHUs 3TUX rPyHTOB MPU CENCMUYECKMX BO3OEeNCTBUSAX. KpUTepuin No pasXmxXeHuto rpyHTos,
OCHOBaHHbI Ha onpeneneHnn npeaenbHbIX CABUrOBbIX AMHAMUYeCcKuX gedopmaunii onpeaenseTcs BbipaxeHnem

y " < T (B.11)

roe y%n - chopurosble OvHamuyeckve nedpopmauumn, onpepensiemble no pesynbtatam oueHku HIC cuctems

"CoOpyXeHue - OCHoBaHue";
Y~ KPUTMYECKME 3HaYeHUs CHOBUrOBbIX AedoopMauuii, onpenensieMble Mo OaHHbIM BUGPOKOMMPECCMOHHBIX

uccnenoBaHuii 0bpasLoB rpyHTa.

Mo aToMy KpUTepumio ONpemensitoT 30Hbl Pa3XUXEHUS FPYHTOB (30Hbl NMPENENbHOIr0 COCTOSIHWSA), AOMYCTUMblE
BENMYMHA W PAaCMONOXEHNE KOTOPbIX YCTaHABNMBAOTCS Ha OCHOBe OOWero aHanusa COBMeCTHOW paboThbl
COOPY>XEHWS C FPYHTOM OCHOBaHWSI.

Mpunoxexue B
Na6opaTopHbie 1 NoneBble MeTOAbI ONnpeneneHnst XxapakTepUCTUK FrPyHTOB Lenbca

B HacTosweM npuvnoxeHun npusBeneHbl METOAUKW OnpeaeneHns HeobXOOUMbIX XapakTepuUCTWK, ANS KOTOPbIX
OTCYTCTBYIOT HOpPMaTVBHble [LOKYMEHTbl, @ TakXe HeKOoTopble Crnocobbl MHTepnpeTauMu AaHHbIX CTaTU4eCcKOro
30HAMPOBaHMS, cneumanbHo pa3paboTaHHble MPUMEHNTENBHO K FPYHTaM wenbga.

CopnepxaHue kapboHata

B.1 KapboHaTHOCTb (comepxaHue kapboHata kanbumsi CaCO;) OTHOCWMTCS K 4MCNy HeobxoOuMblX AOnst
onpeneneHns xapakTepucTuk rpyHTos [1].

B.2 CogepxaHue CaCO; B rpyHTax cnemyet onpenensitb rasaoMeTpuyeckuMm MeTonoM, Npu KOTOPoM chrkeupytot

KONMYeCTBO yriekmcnoro rasa CO,, BblOeNMBIIErocs npu pasnoXeHun Hasecku rpyHTa 10%-HbiM pPacTBOPOM
consiHoi kucnotel. N3bbiTouHOE OaBneHve, reHeprpyeMoe B 3aKpbiTOM cocyne npu B3aumopdencTBun kapboHata B
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FPYHTE C CONSHOW KMCNOTOW, NPOMNOPLMOHANbHO 9KBMBANEHTHOMY colepXaHuio kapboHaTta B obpasue. VcnbitaHus
NPOBOAAT C NMOMOLLbIO MAHOMETPUYECKOr O KanbuumeTpa.

B.3 [ns onpeneneHns copepXaHus kapboHaTta BbICYWEHHYKO, U3MENbYEHHYIO U MPOCESHHYIO CKBO3b CUTO C
aueikamn pasmepom 0,425 mm npoby rpyHTa maccoii (1+£0,01) r noMewatoT B peakTop npubopa, roe oHa pearupyert ¢
20 mn 10%-Horo pacTteopa cofsiHOW kucnoTbl. locne 3aeepuweHus peakuumun, kotopas npogonxaetrca 10 MuH,
n3MepsoT U3BbITOYHOE [aBNEeHUEe W OnpemenstoT coaepXaHune kapboHata Kanbuusl B FPYyHTE C MOMOLbIO
KanmbpoBOYHOI 3aBUCHMOCTU.

MpumeyaHne - MpubnnamTenbHas oueHKa coldepXaHusi kapboHata MoxeT 6biTb BbimonHeHa [1, Tabnuua 6.5],
€Cnv 370 JOMYyCKaeTCs NPOorpamMmoii nabopaTopHbIX UCCNELOBAHWIA.

MakcumanbHas ¥ MUHUMaNbHas MIOTHOCTU Mecka

B.4 MakcumanbHas pymax U MUHUMANbHAS Py, MIOTHOCTW - BaXHeRWmne xapakTepmucTMKn necyaHoro rpyHTa,

NOCKOJIbKY OHM BXOOAT B CpOpMyﬂy Ona onpeneneHnsa cteneHn NNoTHOCTK [D
Ip = (emax —€)/(€max — €min) (B.1)
rne e €min * € - COOTBETCTBEHHO KOQCpq.)I/ILI,VIeHTbI NOPUCTOCTWN B MNMpenesibHO PbIXJIOM, npenenbHoO NNOTHOM U
eCTeCTBEeHHOM CNT0XeHWnn;
e=(ps—pa)/pa> (B.2)
rae p, - NNOTHOCTb YacTuUL FPyHTa;

p4 - MNOTHOCTb CKeneTa rpyHTa.

B.5 Ot6op 06pasuoB HEHAPYLWEHHOrO CNOXEHWsSI B MecYaHblX BOAOHACHIWEHHbIX TPYHTax MpakTUYeckm
HeBO3MOXeH. [MoaToMy 0TbupaloT 0bpasLibl HAPYLIEHHOMO CMOXEHWS, B NONEBLIX YCNOBUSX ONPELENSIOT NMPUPOLHYIO
BNaXHOCTb rPyHTa 1 3aTeM (Mo pesynbTaTaM CTaTMHeCKOro 30HANPOBAHMS) OLIEHNBAIOT €ro CTeneHb MAOTHOCTY /).

Ons nabopaTopHbIX WCCNENOBaHWA MPOYHOCTHBIX U AE(OPMAUMOHHBIX CBOWCTB MOA0OHBIX TPYHTOB TpebyeTcs
hOpPMUPOBaHME NCKYCCTBEHHbLIX 06Pa3LOB, COCTOSIHNE KOTOPbIX MakCMManbHO COOTBETCTBYET YCNOBMSIM MPUPOLHOIO
saneraHus. [pu 3TOM 3HA4YeHWe NPUPOAHOW MAOTHOCTU p,; BbLIYUCASIOT, MCMONb3ys pe3ynbTaTtbl MNPSMOro

ONPELEeNeHUs Pymax Y Pygmin ¥ @HANNTUHECKOW OLEHKMN CTEMEHN MNOTHOCTU 1), .

B.6 MakcumanbHasi MNOTHOCTb HECBSI3HbIX FPYHTOB MOXET ObiTb onpeneneHa OBYMS NyTsSMU: yOAapHbIM METOOM
1 BMOpaLMOHHbBIM. [1ns necyaHbIX FPYHTOB, B KOTOPbIX CYMMapHOE CoOep>XaHue MbifeBaThiX U MIMHUCTBIX opakuuii B
BbICYLWEHHOM FpyHTEe He npeBblwaeT 15% Mo Becy, 3HAYEHUE p, .« CNELyeT onpenensaTb BMOPaUMOHHBIM METOLOM,

npv KOTOPOM, B 6O/bWUHCTBE Cnyyae, nonyyatoT 60/1ee BbICOKME 3HAYEHNS MAKCMMANbHOM MNAOTHOCTMU.

B.7 MeTtoaouka onpefeneHus 3akiuyaetcs B BuOpMpoBaHMM o06pasua (BbICYWEHHOro WAM € MNPUPOLHON
BJIAXHOCTbIO) B MeTannnyeckon goopme (ctakaHe) auametpom 100 mm 1 Bbicotonm 100 MM, € npurpysom maccon 7475
r, npu yacTtote konebaHuii 60 'y 1 amMnanTyne YCKOPEHUI, N3MeHsIoLencs cTyneHsaMu. Bpemst BubpupoBaHus Ha
Kaxgow ctyneHun - 8 MuH. Mocne kax oo CTyneHn n3MepsatoT ocagky obpasua. Ha cnepytowmx cTyneHsx amnanty oy
ycKopeHuii nosblwatoT ¢ warom 1-1,5g. OnblT NpogonXxatT 4O NpekpaweHusl YnaoTHeHNs obpasua nam Lo Havana
€ro pasynnoTHeHus.

MakcumanbHyt0 MNOTHOCTb BbIYUCASOT AENEHUMEM MACChl FpyHTa Ha ero obbem nocne ynnotHeHus. KoHevyHoe
3HayeHne MakcuMMmasibHOM MNOTHOCTWN NONyYalT OCPEefHEHNEM PEe3YNbTaTOB HECKOJIbKMX UCMbITAaHWIA.

B.8 MuHUManbHy0 NAOTHOCTb Necka p, i, CNeLyeT onpenensTb OOHWM U3 NPUBEAEHHbIX HUXe MeTonoB. CyTb

MCMbITaHUS COCTOUT B pasMelleHnn obpasua BbiCYWEeHHOro rpyHTa onpeaeneHHoi Maceol B rpaaynpoBaHHOM Cocy e,
C BO3MO>XHO MeHbLIe NIOTHOCTbIO. HacToswee npunoXxeHue npegycMaTtpmeaeT TpM MeToaa onpeneneHuns:

- N0 MeToay A rpyHT OCTOPOXHO NOMELLAT B COCY [ C MOMOLLbK BOPOHKM U/MNKN COBKA;

- no metopy B Ha AHO cocyna yctaHaBnMBalOT BEPTUKANIbHO OTPE30K MeTannnyeckon Tpybku, KOTopylo Yepes
BOPOHKY 3arofnHs0T FPYHTOM; 3aTeM TpybKy BepTMKanbHO W3BMEKaloT M3 cocyda B TeyeHue 2 ¢, Npu 3TOM
BbiCbINAOWMIACS N3 TPYObl FPYHT yKNaabliBaeTCs B OOPMY NPakTUYECKN C MUHUMANnbHON NNOTHOCTbIO;

- no meTtony C npoby rpyHTa nomewatoT B rpaayMpoBaHHbIiA LMAMHAP, KOTOPbIA 3aKpblBatoT KPbIWKOR. LinnmHap
nepeBopaynBaoT, 3aTem ObICTPO BO3BPAWADT B UCXOAHOE MONOXEHNE N PUKCHPYIOT 06 BEM, KOTOPbIA 3aHSAN FPYHT.

MVHUManbHYO MNOTHOCTb BBLIYUCNAIOT OENEeHWeM MacChl FpyHTa Ha 3adoMKcuMpoBaHHbli 06beM. [pouenypy
NOBTOPSIOT TPW pasa C Nocnenyowmm OCpeaHEHNEM Pe3yNbTaToB..

dopwma yacTuu, necka

B.9 MNecyaHble YacTuubl pa3mepoM b6onee 2 MM cnefyetT OTHOCUTb K OOHOMY M3 YeTblpex CTaHOAaPTHbIX TUMOB
(oopMbI; yrnoeatas, monyyrnoearas, noayokpyrnas, okpyrnas. Obwas oueHka COOTBETCTBYeT TOW (oopMme, KoTopas
npunmncaHa HaVI60J1bLIJeMy qymncny 4acTtumu.

OueHka KkayecTBa 06pa3uoB

B.10 BBuay cylwecTBeHHbIX Npobnem, CBS3aHHbIX C 0THOPOM Ka4yeCTBEHHbIX 06pa3L0oB HEHAPYLWEHHOrO CNOXEHUS
B BOLOHACbIWEHHbIX FPYyHTaxX wWenbda, Ans NoBblEeHUs 4OCTOBEPHOCTU pe3ynbTatoB nabopaTopHOro onpeaeneHns
MPOYHOCTHBIX W AEe(OPMAaLMOHHBIX XapakTepUCTUK PEKOMEHAYETCS BbIMOMHSATL OLEHKY kayecTBa 06pasuos,
npegHa3Ha4YeHHbIX Ons MCMbITAHNA. OU,eHKa MOXeT OblTb KA4eCTBEHHOI U KONNYECTBEHHOWN.
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KauecTBeHHyl0 (BM3yanbHyl0) OLEHKY CnefnyeT BbIMOMHSATb aHanM3oM W MHTepnpeTaumnein PeHTreHOBCKUX
CHMMKOB 06pasLoB, B TOM YUCNE HAXOAIWMXCS B TOHKOCTEHHbIX TyOax.

KonuuectBeHHast oueHka kayecTBa obpasua MoxeT ObiTb BbINMOJHEHA MYTEM U3MEPEHNs 06bEeMHOW
nedopMaumm rpyHTa B pesynbTate MNpPUNOXEHNs 3EEKTUBHbIX OblTOBbIX [OaBNeHWA (BEPTUKANbHOIO pl, W

rOPM30OHTANBHOrO pj, ), COOTBETCTBYIOWMX rNybuHe oTbopa obpasua. [ns aToro Ha cTagum KoHconuaauun obpasua
onpenensioT 3Ha4YeHne napameTpa Ae/e,
Aeley =g, (1+¢y) €, (B.3)
rOe Ae - UBMEHEHVE KO3 prUmMeHTa NOPUCTOCTM MO AEACTBUEM MPUNOXEHHbIX OaBNEHWIA;
ey - Ha4yanbHbIli KO3 PULMEHT NopUcTMCTN 06pas3uLa;
€,,;- OO bEMHAs fedhopmaums Ay /)y Npv PEKOHCONMAALMM NOA LEACTBUEM NPUNOXEHHBIX LABNEHNA.

KavectBo obpasua ycTaHaBNMBalOT B COOTBETCTBMM ¢ Tabnuuein B.1.
Tabnuua B.1 - OueHka kayectBa cnabo- n cpegHenepeynioTHEHHbIX 06pa3LI0B HEHAPYLWEHHOrO COXEHMSs!

KoadbdpuuneHT 3HayeHve napameTpa Ae/e, NPU NPUIOXEHUN 3P PEKTUBHBIX ObITOBBIX AaBNEHWIA
nepeynnotHeHus OCR
1-2 Jo 0,04 0,04-0,07 0,07-0,14 Cs. 0,14
2-4 Jo 0,03 0,03-0,05 0,05-0,10 Cs. 0,10
KavecTBo obpasua 1 (OTNWYHOE - OYEHDb 2 (xopouwee - 3 (nnoxoe) 4 (o4eHb
xopouiee) yLOBNETBOPUTENBHOE) nnoxoe)
MNpumevaHus

1 KpuTtepuun, npuBeneHHble B HacTosiwel Tabnvue, OCHOBaHbI Ha pe3dynbTaTtax UCMbITaHUA MOPCKUX FIMHUCTbIX
TPYHTOB KOHCUCTEHLMER OT MSArKOMmnacTU4HOW A0 Tekyuyeh ¢ rnybuHbl 0-25 M OT noBepxHocTu AHa. [ns 6onee
TBEpPObIX NPenynioTHEHHbIX TPYHTOB MNpeAcTaBfieHHas oOueHka MOXeT paccmatpmeartbCs TOJNbKO — Kak
OPVEHTUPOBOYHAS.

2 Kpwutepun, npuseneHHble B Tabnvue B.1, Moryt 6biTb MCMNONb30BaHbl ONS AAHHBIX KOMMPECCUOHHbIX
MCMNbITaHUA CO CTyrneHYaTbiM NPUIOXEHNEM Harpy3kun TOMbKO B TEX Cly4yasx, KOorja Harpyska Ha KaXaon cTyneHu
BblAepXxuBaeTca He 6onee 3 u. MNpn 6onee ONNTENBHOM BbIAEPXMBAHWUN HAarpy3kn ONsS ONpeneneHust 3HayeHus
Ae/ey, noTpebyeTcsi YyCTAHOBMTb MOMEHT 3aBEpLEHUs MEePBUYHON KOHconumauuu non Tpebyemow Harpyskon no
rpadouky &= £(z).

MHTepnpeTaums paHHbIX CTaTUYECKOro 30HAMPOBaHMUS rPYHTOB LWenbda

B.11 CraTnyeckoe 30HAMPOBaHME - B YCNOBUSX Wwenbda Hambonee MHHOPMATUBHLIA METOA UCCNenoBaHWs
FTPYHTOB, pe3yfibTaTbl KOTOPOro MO3BOMSOT C MOMOLbIO M3BECTHbLIX KOPPENALMNOHHbLIX 3aBUCUMOCTEN BbIMONHATb
OLleHKY MpakTU4ecKn BCeX OCHOBHbIX MapameTpoB, B TOM 4MCNe U TeX, KOTOpble HEBO3MOXHO OMNpenennTb MHbIMA
cpencTeamu.

B.12 lNoppasneneHve rMMHUCTLIX TPYHTOB HA Pa3HOBUOHOCTU U NpenBapuTeNbHYIO OLIEHKY MIOTHOCTU FPYHTOB
pPEeKoOMeHAyeTCs MPOBOOWUTb MO COOTHOLWEHMIO MapaMeTpoB, MONYYEHHbIX MPU CTaTMYECKOM 30HOMPOBAHMUK:
yOENbHOro CONPOTMBEHNS NOA KOHYCOM ¢, , TO Xe, C y4eTOM U36bITOYHOro NOPOBOro AaBNeHUs g, 1 KoadduumeHTa

TpeHus f./q. [1, pucyHok M.1]. Mpu oTCyTCTBUM HaHHbIX MO U3BLITOYHOMY MOPOBOMY [HaBMEHUIO AOMycKaeTtcs

npumeHeHve [1, pucyHok M.1] nns Bcex TrpyHTOB, 3a WCKNOYEHMEM cnabblX TNUHUCTBIX FPYHTOB TeKy4ei
KOHCUCTEHUMMN.

B.13 lMpu onpeneneHnn nedOpMaUMOHHBIX M MNPOYHOCTHBIX XapakTepUCTUK FPYHTOBOrO OCHOBaHUSI cnenyet
yunTbiBaTb €ro NMpPUPOAHOE HamnpsiXEeHHOE COCTOSIHME, XapakTepuayemoe KoadduumeHToM nepeynnoTHenust OCR.
Ons oueHkn OCR no pesynbTataM CTaTU4YECKOro 30HAMPOBAHWS CredyeT MCMnoNb30BaTb 3MMvMpuUYeckue
3aBVICMMOCTU:

OCR =038(Au/ py —1)*'3, (B.4)
roe Au=u, —uy,
P - 9 PEKTUBHOE ObITOBOE AABNEHNE B TOYKE UBMEPEHNS.
Lns oueHkn KoahpuULMEHTA NEPEYNNOTHEHNS MaNOM3yYeHHbIX TPYHTOB MOXET ObITb NCNONb30BaHa hopmyna
OCR=k(4,~ po)/ Po (B.5)

roek - koadpdmumeHT, 3HayeHne KoToporo BapbupyeT oT 0,2 o 0,5 Ans rpyHTOB OT MeHbluei CTeneHu
nepeynnoTHeHus K 6onbluei;
Po- NONHOe 6bITOBOE AaB/IEHUE B TOUYKE U3MEPEHUSI.

B.14 3HaveHune cteneHn NI0THOCTU [, PEKOMEHYETCs ONpeaensTb no aMnMpuyeckumM oopmy nam:
- Bangm (ons cpefHecXnMaeMblx NeckoBs)
\Cl1
Ip =(1/Cy)inlg, 1 Co(p)) '] (B.6)
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roe Cy, G, C, - KOOGMPULMEHTbI, OnpenensieMble N0 KOPPensauMmn AaHHbIX CTaTUYecKoro 30HAMPOBAHNUA C JaHHbIMK
KOMMPECCUNOHHbIX VICHbITaHI/IVI;
- NNaHcenoTa

9
Ip=-98+661g I (B.7)
N

B.15 OueHky 3HaueHus momyns oedoopMaumu necyaHbix TPYHTOB crnedyeT BbIMOSHATb MPENMYLWECTBEHHO Ha
OCHOBE KOPPENALMOHHbIX 3aBUCMMOCTE, CBA3bIBAIOWMX NapamMeTp ¢, C KOMMNPECCUOHHbIM MOoAyneM fedhopmaumm M,

, COOTBETCTBYIOLWMM ObITOBOMY BEPTMKANBHOMY 3CHDEKTUBHOMY HANPSIXEHNIO B TOYKE 30HAVPOBAHMS.
M, 0onpenenstoT Mo ynpoLleHHbIM 3aBUCMMOCTSIM:

- 0N HOPManbHO YNIOTHEHHbBIX NECKOB:

My =4q.npn q.<10 Mla;

M, =2q,+20Mna npu 10< ¢, <50 MMa;

- ONS nepeynnoTHeHHbIX neckos npn OCR>2:

My =5g.npn ¢.<50 MMa;

M, =250 MINa npwn ¢, >50 Mrla.

Mo 3HayeHWo M, onpenensoT KOMNPECCUOHHbI MOAynb AedopMaumm M c y4eTOM Beca COOpPYXeHus Ap' B
WHTepBane HanpsXeHui oT py 40 ( py +Ap')

M = My[(ph+py/2)/ Py ]2 (B.8)
3HaueHve mooyns necbopmaunn EonpenensioT Kak E=pM Win E=kM, roe k<1 (pekomeHpyetcs k=0,75).
B.16 [ns rAMHUCTBLIX TPYHTOB PEKOMEHAYETCHA MCMOb30BATb COOTHOWEHUS, MO3BONAIOWME OLEHUTDL 3HAYEHWEe

KOMMPECCMOHHOro Moaynsa gedopmauum M B 3aBUCUMOCTY OT 3HAYEHUS g, W NPUHALNEXHOCTU rPyHTa K TOW Unn

WHOW KnaccugomkaumoHHoin rpynne (CL, ML, MH, CH, OL vwan OH) cornacHo Tabnuuam E.5-E.6 TOCT 25100-2011.

M=a,q,., (B.9)

- NS HU3KonnacTU4HbIX ranH CL:

q.<0,7 MlNa 3<a,,<8;

0,7 MMNa< ¢,<2,0 MMa 2<a,, <5;

q.>2,0 MlNa 1<a,, <2,5;
- 0N HU3KOMNNACTUYHbIX NblneBaTbliX rpyHTOB ML:

q.>2 Mla 3<a,, <6;

q.<2 MMa 1<a,, <3;

- ONS TAVHUCTbIX W MblNeBaTbIX FPYHTOB BbICOKON nnactuyHoctn MH, CH:

q.<2 Mla 2<a,, <6;
- Ana opraHn4eckux nbineBartblX rPyHTOB OL:

q.<1,2 MlMa 2<a,,<8;
- Ang Topda 1 opraHNYeckux ravMHUCTbIX rpyHToB B, OH: ¢.<0,7 MlMa

50<w<100 1,5<a,, <4;
100<w<200 1<a,,<1,5;
w>200 0,4<a,, <1,

roe w- BNaxHocCTb, %.
B.17 Ins oOuUeHKM NPOYHOCTW (CONPOTMBAEHWUS HEAPEHVWPOBAHHOMY CABUTY c,) BOAOHACHIWEHHbLIX TAMHUCTbIX
rPYHTOB Wenba NCnonb3yoT 3aBUCUMOCTb
¢, =(g. = po)/ Ny, (B.10)
roe N, - nokasaTtenb KOHyca rno aMAMpUYeCcKnUM LaHHbIM.
B.18 [1na nepeynnoTHEHHbIX FPYHTOB WMPOKO MCMONb3YIOT 3aBUCUMOCTb, CBA3bIBAIOWYIO XapakKTep W3MEHEeHUs
COMPOTUBNEHUS HELPEHUPOBAHHOMY COBUTY ¢, NO rnybuHe ¢ koadppuumeHToM nepeynnotHenns OCR
¢, =B- ph-OCR™, (B.11)
roe B=c,/ py BN HOPManbHO YNNOTHEHHbIX rPyHTOB (OCR=1,0);
Db - BEPTUKANBbHOE 3PNEKTUBHOE HAMPSIXXEHWE Ha pacyeTHOM rnybuHe;
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OCR = p../ py- KOSIPPULNEHT NepeynnoTHeHUs;

p.. - BEPTUKANbHOE HaNpsXeHne npeaynnoTHEHUS;

m - nokasarte/lb CTeneHu.

3HaueHve napameTpa p uameHsetTcs B guanasoHe 0,2<p<0,5, a m - B gmanasoHax 0,7<m<0,8 npu OCR>2 n m
0,8<m<1,0 npu OCR<2.

3HayeHns aTUX napameTpoB OMPedensioT SKCNepMMEHTanbHO MO pesynbTataM MUCMbITaHWIA, Takux Kak
UCNbITAHUS B YCNOBUSIX MPSIMOro cpesa ¢ NpeaBapuTeNbHON peKOMNpeccrei.

B.19 Insa onpeneneHus yrna BHYTPEHHEro TPEHUS necka ¢ Nno 3Ha4YeHUIO COMPOTMBAEHUS NOA4 KOHYCOM ¢, W
BEPTMKANbHOrO 3PEEKTUBHOIO OaBfeHUS B TOYKE W3MEPEHNS pPEKOMEHOyeTCs WCMonb30BaTb HOMOrpammy,
npuseaeHHyo Ha pucyHke B.1.

MpumeyaHwne - Mpn ncnonb3oBaHMM HOMOrpaMmmbl, NpeacTaBneHon Ha pucyHke B.1, cnegyet nmetb BBMAY, 4TO
NPOYHOCTb MECKOB XapakTepmnayeTcs TONbKO YrioM BHYTPEHHero TpeHus ¢ (c=0).
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PucyHok B.1 - Mpadbmyeckuii cnocob onpeneneHns yrna BHyTPEHHErO TPEHUS @ MO 3HAYEHUIO COMPOTUBNEHUS
noA KOHYCOM ¢, ¥ BEPTUKANbHOIO 30EKTUBHOIO AaBneHns B TOUYKE U3MEpPEHUS
Mpunoxenuve I
AdunHamuyeckune XapakKTepUCTUKu rpyHToB

1 LOna pacyetoB CENCMOCTOMKOCTM CUCTEMbI "COOPYXEHME - OCHOBaHWe" cnegyet WCMNONb30BaTb
AnHaMn4eckne xapakTepuctuku koagpdpurumeHTa lfyaccoHa (nonepeyHon aedopmauunm) v, 1 Moayns nedopmauum

E

JIUH *

(r.1)

(r.2)

Epm = 2puf (1 + me)’

roe v,, vg - CKOPOCTb PacNpPOCTPaHEeHNs NMPOAOSbHBIX M NONEPEeYHbIX BOIH COOTBETCTBEHHO;

p- NNOTHOCTb.

.2 Ha npenBapuTenbHbIX CTaOWsaX MNPOEKTMPOBAHMS MPU OTCYTCTBMM MNPSMbIX WU3MEPEHWU A CKOpOoCTew
NPOOONbHBLIX W MOMEPEeYHbIX BOMH [OMycKaeTCs WCnonb3oBaTb AaHHble Tabnuubl .1, cocTaBneHHoi nyTem
0606LWeHNs MaTepranoB WHXEHepHon celicMopassenkn. B Tabnuue .1 Ang OCHOBHbIX BWOOB TOPHbIX MOPOL
aceiCMMYecKnX parioHOB B €CTECTBEHHOM 3aneraHun (aspupoBaHHblX, BOLOHACHIWEHHbIX, Mep3/blX) NpPUBEOEHb
pekoMeHayemble CpefHe 3HA4YeHUs 1 cpelHekBaapaTndecke OTKJIOHeHUa psaa OAMHaAMUYeCcKuX xapakTepucTuk, a

Tak>Xe gaHbl 3Ha4eHUsA nonpaBOYHbIX KOSCp(*)I/ILI,I/IeHTOB Kv7-KV10, Ha KOTOpble cnenyeT yMHOXaTb 3HA4YEeHUA Gp n GS
Onga nonydyeHmsa pacyeTHbIX 3Ha4YeHun CKOPOCTWN BOTH NP MHTEHCUBHOCTN 3eMl'|eTp$|CGHI/II7I I =7-10 6annos
v, =K,0,; (r.3)
vy =K,0; (r.4)

roe K, - KO3(P(UUMEHT nepecyeTa CKOPOCTW BONH, NPWHMMaeMmblii no Tabnuue .1 B 3aBMCMMOCTU OT
WHTEHCMBHOCTU 3EMNETPSACEHWIA | .
Tabnnua .1 - O606wWeHHble CBEOEHUS O AMHAMUYECKMX XapakTepucTukax rPpyHTOB BEpXHeid yacTu paspesa B
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HaTYpPHbIX YCNOBUSIX, HEOOXOAMMbIE AN PACYETOB CEMCMOCTOMKOCTU CUCTEMBI "COOPYXEHME - OCHOBaHME"

TPyHTHI CocTosiHue P | 8o | Opo [ By, | O [ B E s
r/iem | riewm | kwic | kwic | ke | kmic | T | MPa | Aps K | Kus | Ko | Kio
3 3
HacbinHble rpyHTbl | ASprpoBaHHoe 1,40 (0,05| 0,25 | 0,07 | 0,15 [ 0,03 | 0,22 80 1,5 10,49 | 0,42 | 0,36 | 0,32
(necku, rpaewi,
ranbka u ap.)
BopowHacbiweHnHoe | 1,65 0,06 1,5 | 0,1 | 0,15 |0,03| 0,49 | 110 0,8 | 0,64 | 0,57 | 0,52 | 0,47
Mepanoe 1,63 (0,06 | 2,8 1,2 0,39 | 6520 | 0,6 | 0,70 | 0,64 | 0,59 | 0,54
[ MUHWCTBIE TPYHTbI
Cynecun AapupoBaHHoe 1,65]0,09 | 0,40 | 0,08 | 0,215]| 0,05 | 0,29 [ 200 0,5 (0,78 | 0,78 | 0,78 | 0,78
BopoHacbiweHHoe | 1,90 | 0,04 | 1,75 | 0,04 | 0,215 0,05 0,49 | 260 | 0,35 | 0,78 | 0,78 | 0,78 | 0,78
Mepanoe 1,8810,04| 3,15 (0,15 | 1,7 | 0,08 | 0,29 | 6560 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
CyrnuHkmn AspvpoBaHHoe 1,7510,08 | 0,55 | 0,06 | 0,21 | 0,07 | 0,41 | 220 | 0,50 | 0,78 | 0,78 | 0,78 | 0,78
BopoHacbiweHnHoe | 1,851 0,08 1,60 | 0,1 | 0,25 | 0,07 | 0,48 | 340 | 0,30 | 0,78 | 0,78 | 0,78 | 0,78
Mepanoe 1,8310,08| 2,55 | 0,12 | 1,35 | 0,06 | 0,31 | 8740 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
I MnHbBI AspvpoBaHHoe 165|0,15| 1,15 (0,15| 0,35 | 0,1 | 0,44 | 580 | 0,45 | 0,78 | 0,78 | 0,78 | 0,78
(4eTBEPTMYHOTO
BO3pacTa)
BopownacbiwenHoe | 1,92 0,1 | 1,85 | 0,15| 0,35 | 0,1 | 0,48 | 700 | 0,25 | 0,78 | 0,78 | 0,78 | 0,78
Mepsnoe 1,90|0,09| 250 | 0,1 | 1,05 | 0,1 | 0,39 | 5820 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
["NWHBI KOPEHHble AspupoBaHHoe 1,80 0,06 | 1,7 0,1 [ 0,55 (0,07| 0,44 | 1570 | 0,1 | 0,78 | 0,78 | 0,78 | 0,78
(TpeTnyHoro
BO3pacTa u cTapue)
BonoHacbiweHHoe | 2,10 (0,05 2,2 | 0,1 | 0,70 | 0,06 | 0,44 | 2960 | 0,06 | 0,78 | 0,78 | 0,78 | 0,78
Mepanoe 2,08(0,05| 2,8 | 0,1 1,6 |0,12| 0,27 | 13520 | 0,06 | 0,96 | 0,95 | 094* | 0,92
* TekCT LOKYMEHTa COOTBETCTBYET opurmHany. - lNpumeyaHne nsrotosmtens 6asbl AaHHbIX.
Jleccobl n AapuposaHHoe 1,50 0,8 | 0,1 [ 0,25 |0,05| 0,44 | 270 0,5 |0,78 0,78 | 0,78 | 0,78
NeccoBuiHble
CYT MMHKI
BonoHachbiweHHoe | 2,00 1,65 | 0,07 | 0,30 | 0,02 | 0,48 | 530 0,3 (0,78 |0,78 | 0,78 | 0,78
Mepanoe 1,95 26 |0,07| 13 0,33 | 8770 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
Meckun yuctbie AapupoBaHHoe 1,40 0,08 | 0,55 | 0,17 | 0,35 | 0,13 | 0,16 | 400 0,7 | 0,67 | 0,60 | 0,55 | 0,50
BonownacbiweHnHoe | 2,00 | 0,06 | 1,70 | 0,06 | 0,30 | 0,10 | 0,48 | 530 0,5 (0,74 | 0,68 | 0,63 | 0,59
Mepsnoe 1,981006| 3,7 (0,12 | 2,0 |0,08| 0,29 20430 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
Meckn c npumecbio | AsprpoBaHHoe 1,5010,04| 055 0,1 | 0,35 | 0,1 [ 0,16 | 430 0,6 [ 0,70 | 0,64 | 0,59 | 0,54
I WHBI
BopnoHacbiweHnHoe | 1,95 | 0,06 | 1,65 | 0,06 | 0,35 | 0,1 | 0,47 | 700 | 0,35 | 0,80 | 0,75 | 0,71 | 0,67
Mepanoe 1,93 (0,06 | 3,5 1,8 0,33 | 16630 | 0,25 | 0,85 | 0,81 | 0,77 | 0,74
KpynHoo61omMouHble | AspupoBaHHoe 2,0 0,08 09 |0,12| 050 | 0,1 | 0,28 | 1280 | 0,6 | 0,70 [ 0,64 | 0,59 | 0,54
rpaBuWinHo-
raneyHnkoBble
FPYHTbI C NecYaHbiM
3anonHUTENeM
BopnownacbiwenHoe | 2,151 0,08 | 2,15 | 0,25 | 0,50 | 0,12 | 0,47 | 1580 | 0,35 | 0,80 | 0,75 | 0,71 | 0,67
Mepsnoe 213|0,08( 42 | 0,2 | 2,35 | 0,1 | 0,28 | 30110 0,20 | 0,88 | 0,84 | 0,81 | 0,78
To xe, c AapupoBaHHoe 1,90|0,08| 0,90 ( 0,12| 05 | 0,1 | 0,28 | 1220 | 0,5 | 0,74 | 0,68 | 0,63 | 0,59
cynecyaHbiM
3anonHuTenem
BopoHacbiweHHoe | 2,10 | 0,07 | 1,7 | 0,2 | 0,5 0,45 | 1520 | 0,3 | 0,83 | 0,78 | 0,74 | 0,70
Mepanoe 2,08 0,07 | 4,0 2,0 0,33 22130 | 0,2 | 0,88 | 0,84 | 0,81 | 0,78
KpynHoo610oMouHble | AspupoBaHHOe 1,9510,08| 0,95 | 0,12 | 0,45 | 0,1 | 0,36 | 1070 | 0,45 | 0,76 | 0,70 | 0,66 | 0,61
rpaBunHo-
raneyHnkoBble
FPYHTbI C
CYTr IMHNCTbIM
3anofHMTENeM
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BonoHacbiweHHoe | 2,151 0,07 | 1,6 0,2 | 0,45 0,451 1260 | 0,3 [ 0,83 | 0,78 | 0,74 | 0,70

Mepsnoe 2,13|0,07| 3,6 1,8 0,33 | 18360 | 0,2 | 0,88 | 0,84 | 0,81 | 0,78

To xe, ¢ raMHUCTbIM | AsprpoBaHHOe 2,0 10,08 1,0 0,1 0,4 0,1 0,4 900 | 0,45 0,76 | 0,70 | 0,66 | 0,61
3anonHnTenem

BogoHacbiweHHoe [ 2,18 [ 0,07 | 1,35 | 0,2 | 0,4 0,45 | 1010 | 0,3 [ 0,83 | 0,78 | 0,74 | 0,70
Mepanoe 2,16 0,07 | 2,9 1,6 0,28 | 14160 ( 0,2 | 0,88 | 0,84 | 0,81 | 0,78
MonyckanbHble AspuposaHHoe 230(02| 25|02 |120| 02 |035]| 8940 | 04 |0,78 | 0,73 | 0,68 | 0,64

TPYHTbI: MEPreny,
aprunnuTbl 1 ap.

BonoHacbiweHHoe | 2,34 0,2 | 30 | 0,2 | 1,20 | 0,2 | 0,40 | 9440 | 0,3 | 0,83 | 0,78 | 0,74 | 0,70

Mepanoe 2,32 | 0,2 3,5 02 | 165 02 (036 (17180 0,3 | 0,83 | 0,78 | 0,74 | 0,70
CkanbHble cnaboTpelmHoBaTble rpyHTbI
MecyaHnkmn AspuposaHHoe 235 0,2 | 265 | 0,4 1,5 0,3 | 0,27 | 13430 | 0,3 | 0,83 | 0,78 | 0,74 | 0,70
BoooHacblweHHoe | 2,42 | 0,15 3,15 | 0,5 1,5 0,3 | 0,35 | 14700| 0,2 | 0,88 | 0,84 | 0,81 | 0,78
Mepanoe 242 (0,15] 4,4 031|245 1| 0,2 | 0,28 (37190 0,2 | 0,88 | 0,84 | 0,81 | 0,78
13BECTHSAKN AspupoBaHHoe 2,65(0,15| 3,15 0,5 | 1,75 0,4 | 0,28 | 20780 | 0,3 | 0,83 | 0,78 | 0,74 | 0,70
BopoHacblweHHoe | 2,68 | 0,10 | 3,5 o6 | 165 05 (0,36 (19850 0,2 | 0,88 | 0,84 | 0,81 | 0,78
Mepanoe 2,68 0,10 5,0 0,4 2,5 0,2 | 0,33 | 44560 | 0,2 | 0,88 | 0,84 | 0,81 | 0,78
paHuTONAbI AspupoBaHHoe 2,60(0,10| 3,95 | 0,5 | 2,30 (0,45]| 0,25 | 34380 | 0,20 ( 0,88 | 0,84 | 0,81 | 0,78
BopoHacblweHHoe | 2,701 0,08 | 465 | 0,5 | 2,35 | 0,4 | 0,33 | 39660 | 0,10 | 0,94 | 0,92 | 0,90 | 0,88
Mepanoe 2,700,08| 535 | 0,4 3,0 0,2 | 0,32 | 64150 | 0,05 | 0,97 | 0,96 | 0,95 | 0,94
Honeputhl, AspupoBaHHoe 2,75 0,1 55 2,8 0,32 | 56920 | 0,15 0,91 | 0,88 | 0,85 | 0,83
anabasbl
BonoHacsbiweHHoe | 2,75 0,1 | 5,7 2,9 0,33 | 61520 | 0,1 | 0,94 | 0,92 | 0,90 | 0,88
Mep3anoe 2,75 0,1 | 6,3 3,25 0,32 | 76680 | 0,05 | 0,97 | 0,96 | 0,95 | 0,94
0O603HavYeHus:
A, s - NOrapucOMUYECKIi LEKPEMEHT MO NIOWEHNS;

K, - k0athhuumeHT nepecyeTa CKOPOCTU BOH MPU MHTEHCUBHOCTUN 3eMneTpscennin 7 6annos (K, ), 8 6annos (K,g) n T. A.

MpumeyaHns
1 Mep3noe cocTosiHWe rpyHTOB COOTBETCTBYET TeMnepaTtype Huxe MuHyc 2°C npu cteneHn nbaoHacblweHns S,; >50%.

2 [1ns BCeX rpyHTOB NPU UHTEHCUBHOCTY 3eMNeTpsiceHnst Huxe 7 6annos K;=1.

3 B tanbix ckanbHbIX NOPoAax 30Hbl MOBEPXHOCTHOrO BbIBETPUBAHUS U pasrpy3sku (3MBP) ckopocTu BOAH NpubAM3nTensHO B 2
pasa Huxe, a B Mep3nbix B 1,5 pasa HuXxe, 4eM B nopogax rnybxe 3rBP.
4 3aconeHHOCTb MPYHTOB HE BAMSIET HA XapaKTePUCTUKM Tanbx (HEMEP3NbIX) FPYHTOB, HO 0OYCNOBAMBAET CHUXEHWE 3HAYEHWIA

Vps Vs Eyyy B MEP3NIOM COCTOSHUN.

5 MNon aspmpoBaHHbIM COCTOSIHUEM MOHUMAETCS COCTOSIHME NOPO. Bbllle YPOBHS rpyHTOBbIX BOA (YIB).

Mpunoxenve O
OnpepneneHune Mmoaynen nechopmaumum OCHOBaHUM ONisl pacyeTa nepeMeLLLeHUin COOpYXEeHUN

J.1 B 3aBMCMMOCTU OT BUAOB COOPYXEHWIA U CXEM pacyeTa NnepeMelleHnii NPUHNMaOTCS PasinyHbie 3HAYEeHUS
Mopynei aedpopmaumu E; (E,;, E;; ), E,, -

3a ncxolHble NMPUHUMAIOTCS 3HAYEHMsT Moy el TPyYHTOB, onpeaeneHHble Hanbonee OOCTOBEPHbLIMMA METOA4AMMU:
NMONEBbIMM MCMbITAHUSMU CTATMYECKUMM Harpyskamu B wypdoax, Ayakax WAvM KOTNoBaHax C MOMOLWbBHK WTaMmnoB
nnowaabto 2500-5000 cm*, a TakXe B CKBaXWHaxX WUNM B MAcCMBE C MOMOLLbIO MIOCKOro WTamna Wuan BMHTOBOW
nonactu-wramna nnowanbio 600 cm nnm npeccromeTtpos (TOCT 20276), nabopatopHbIMM UCMbITaHNAMK B Npubopax
TpexocHoro cxatus (FTOCT 12248).

* Teket OOKyMeHTa COOTBETCTBYET opurnHany. - rlpI/IMe'-IaHI/Ie n3roToBuTens 6asbl AaHHbLIX.

Mpw onpeneneHnn Mogynen gedopmMaumm rpyHToOB METO4AMU CTATUYECKOro UM AUHAMNYECKOro 30HAMPOBaHUS
(TOCT 19912) n nabopaTopHbLIMK UCMbITAHWSIMA B KOMIPECCUOHHbIX Npubopax (TOCT 12248) HasHayaTb UCXOHHble
3Ha4yeHus Mmoaynen aedpopMaummn cnenyeT cornacHo 5.3.5-5.3.6 CI122.13330.2016.

0.2 Moaynb aedpopmauuu i-ro cnos k;, cnegyet onpenenstb No oopmyne

E; =EB;m,;, (a.1)
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roe E; - molynb nedopmauny mpy NEpBWYHOM E),; WM MOBTOPHOM E;; HarpyXeHun (B COOTBETCTBYIOLEM

JmanasoHe OaBfeHUn OT COOPYXEHUS U Beca rpyHTa);
2

Bi=1-2%; (0.2)

_I—v,- ’
v; - KOAOPMLMEHT NOMNepeyHOro pacluMpeHns rpyHTa i-ro cnos;
m,;- KOAPPMUMNEHT ycnosunin paboTbl, onpenensemblii No opmynam:

i

- :[1]2 npu 4>675M2,
4,
my; =1 npn 4<300 M2, (4.3)
npu 300 M2<A< 675 M2 - 0* NINHENHOWN NHTEPNONALMK,

* TekcT OOKYMeHTa COOTBETCTBYET opurnHany. - an/IMe‘-IaHI/Ie n3roToBuTens 6a3bl AaHHbIX.

roe A - nnowanb pyHOaMeHTa, M 2, onpepenseMas ans oyHOAMEHTOB C COOTHOLEHMEM CTOPOH //p<3 KaK A=/p, a
AN PyHOaMEHTOB C COOTHOWEHMEM [/p>3 KaK 4 —3p2;

Ay - nnowanp, pasHas 1 m2;

n;- napameTp, onpefensieMbli N0 pe3ynbTartaM MWCMbITAHWIA i-rO0 CRos rpyHTa OBYMS WTaMnaMmu pasinyHblX
nnowanen 4 v 4, non OOHOW N TON Xe Harpyskown no goopmyne

(0.4)

roe AS]J-, Asz,i - npupalleHnss ocapokK wWTaMnoB C nnowansamn 4, W 4, OT OOMNONHUTENbHOro AaBneHus no

pesynbTaTam MCbITaHWiA i-ro cnosi.
Mpwn oOTCyTCTBUM pPE3YNbTATOB IWTAMMOBLIX WCMbITAHWA AOMYyCKAeTCd NpvHUMAaTb Crnegylowme 3HaYeHUs
napameTpa n; 4Ns FPYHTOB:

- MbiNeBaTo-rNMHUCTbIX NeaHnKoBbIX - 0,1-0,2;
- OCTalbHbIX NbiNeBaTo-rMMHUCTLIX - 0,15-0,3;
- necyaHsbix - 0,25-0,5.

MuHUManbHble MANM MakCcuManbHble W3 yKasaHHbIX 3Ha4yeHW n; cnepyeTt MPUHMMAaTb, eCln CXKUMaeMblii Cnom
OCHOBaHWsA onpefenseTca ucxods W3 ycnoewi o, ,=0,56,, WM o, ,=0,2c,, COOTBETCTBEHHO (11.6.2). [pwm
MPOMEXYTOYHbIX 3HAYEHUSX NYOVHbI CXMMAEMOro CNosi 3Ha4YeHUS n; NPUHUMAIOT MO MHTEPMONALUN.

1.3 CpenHuii Mmoaoynb OedopMauuy BCEro CXMMaemoro cnos E,, a TakxXe cpefjHee 3HadveHue v, cnepyet
onpenensTb no oopmynam:

S4
By =i (0.5)
ZE
vy =S (L1.6)
m l:1 lH’ -

roe E; - cM. coopmyny (O.1);
v;- CM. chopmyny (1.2);
h;- TONWMHA -rO CNos rPyHTa;
4;- nnowanb anopbl BEPTUKANbHBIX HANPSXEeHUA OT AaBneHUs p NoA NoOoWBON COOPYXeHMsa B npemdenax i-ro

CNos rpyHTa, onpeaensemas no npunoxexHno H.
MpunoxeHue E
TpexMmepHble UHXEeHepHO-reonormyeckme Moaenv oCHoBaHun

E.1 TpexmepHble NHXEHEPHO-Te0NornYecke MOAENN OCHOBAHUIA FTMOPOTEXHUYECKUX COOPYXEHUIA CO3at0T ANs
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aHanuMsa WHXEHEepHO-reonornyecknx YCnoBUA nNpu KX MNPOEKTUPOBaHWW, CTPOMTENbCTBE W 3KCnayataumm u
nocneayowero NOCTPOEHUS pacyeTHbIX Modenel (reoMexaHNnyecknx, reodunbTPaLNOHHbIX).

E.2 TpexmepHble M obobwatoT B eOnHOM hopMaTe BCIO UMEOWYOCS UHGopMauuio o nonoxeHun U9 s
NPOCTPaHCTBE U NPEefoCTaBNSOT BO3MOXHOCTb YTOYHEHNS reonornyeckoro paspesa Ha y4acTkax, He OXBayeHHbIX
pasBefoYHbLIM BypeEHNEM U OPYTrMX NONEBLIMU UCCNELOBAHNSMU FPYHTOB.

E.3 B ucxogHbix matepmanax ons noctpoeHms tpexmepHblx M ocHoBaHWIn rmapoTEXHNUYECKUX COOPYXEHUN
LOMXHbI BbITb Cnepytolne AaHHbIE:

- aKTyanbHas (Ha MOMEHT MOIOenupoBaHWs) Tomorpagomyeckasl OCHOBAa Y4acTka CO CBELOEHUSMU O
NPOCTPAHCTBEHHOM MOIOXEHMMN NOA3EMHON YacTN 34aHUA N COOPYXEHWUA, KOMMYHUKaLA 1 T.4.;

- pesynbTatbl 6aTUMETPUYECKON CbEMKU CYLECTBYIOLWMX BOLOTOKOB M BOLOEMOB;

- CBEAEHNS O reonorn4yeckom N3y4eHHOCTM y4acTka u UCTOPUM Fre0norm4eckoro passmTmsa TeppUTOpuK;

- Treonorumyeckue, WHXEHEpPHO-reonornyeckne u ruaporeonornyeckne KapTbhl yyacTka, WHXEHepHo-
reoniornyeckme N reonornyeckmne paspesbl OCHOBAHUA COOPYXKEHU;

- IHXXEHepHO-reonornyeckme KoNoHKN CKBaXMWH, nacnopTa nbe3oMeTpos;

- JOKYMEeHTaums no WHXEHEepPHO-reosiorm4eckomMy OrnMCaHuIo CTPOUTENbHBbIX BbIEMOK (KOTNOBAHOB, TpaHWen u
np.);

- pesynbTaTtbl reoguanyeckmx paboT, HaMpaBNEHHbIX Ha YTOYHEHWE TE0NOrMYecKoro CTPOEHUS,
rMApOreoiornyecknx yCnoBui N XxapakTePUCTUK rPyHTOB;

- pesynbTaTbl onpefeneHun U3NYECKNX, MEeXaHU4yeckmx u UNbTPAUMOHHbBIX XapakTepuCTUK TPYyHTOB B
NoneBbIX U NabopaTopHbIX YCNOBUSIX.

E.4 3ranbl nocTpoeHnUs Moaenv

E.4.1 OnpeneneHue rpaHuL, MOOeNMpPOBaHUSA

paHuLbl MOLENVPOBAHNS ONMPERENSIOT UCX0AS N3 HA3HAYEHUS MOAENU C Y4ETOM OCODEHHOCTEN NMPUPOLHBIX U
TEXHOTEHHbIX YCNOBWUIA TEPPUTOPWMN: HANMYMs U PacrnonoXeHus obnactei NUTaHWs W Pasrpy3kn BOOOHOCHbIX
rOPV30HTOB, FNYBUHbI 30HbI BAUSIHUS COOPYXEHWA 1 T.4.

E.4.2 NocTpoeHune Tonorpadou4yeckom 0CHOBbI

Tonorpadchunyeckas ocHoBa A0MXHa 6biTb BbINOMHEHA C YHETOM rnaporpadomyeckoi cetu, NoaBOAHOro penbeda
BOJOEMOB, 3a/I0XKEHMS NOA3EMHbIX KOMMYHUKAUUN W T. 4.

E.4.3 CoctaBneHue KapTbl ¢pakTM4EeCKOro matepmana

B kauyecTtBe ocHoBbl ans TpexmepHon MM coctaBnsieTca kapTa dhakTU4ecKoro marepmana ¢ reonornyeckumm un
rMOpOreoNiorMyeckmMn BolpaboTkamu, reouanyeckMy npocOunsaMy, HaUMEHOBAHUSIMU U MONOXEHVNEM YYacTKOB
nosieBbIX onpeneneHnii Pusnko-mexaHnyeckux CBOMCTB rPYHTOB.

Ha ocHoBe kapTbl hakTM4yeckoro matepuana oueHuBaeTcsi 06ecrneyeHHOCTb ydyacTka HeobXxoLuMbIMK ANs
MOOENNPOBaHUS AaHHbIMK. [Npy HeO06X0OMMOCTU PEKOMEHIYETCS NPOBEAEHNE OOMNOMHUTENbHBIX U3bICKAHWA B 30HAX
C npepnonaraemMbiM pPasBUTMEM OMACHbIX WHXEHEPHO-reonornyeckux npoLeccos (OMon3HW, Kapct, cyddosuns,
nogronneHve n T.4.);

E.4.4 3anonHeHne UI'M reonoruyeckon nHoopmauven

Ons HanonHeHnss UM nogrotaenvBaetcs 6asa AaHHbIX € UHGOpMauuvein o 3aneraHun anemeHtos UMM
(KONOHKM CKBaXWH, NacrnopTa ropHbix BbpaboTok, nacnopTa nbe3oMeTpoB 1 T.4.).

MpumeyaHve - na BbisBNeHNs ownBOK M HEOOCTOBEPHbIX AaHHbIX B H6ase OaHHbIX Heob6X0AMMO BbIMNONHEHWE
cTaTucTMyeckol obpaboTky U aHanmaa YMCNEHHbIX 3HAYEHW OTMETOK KPOBENb M NOLOWB cnoes. Vicnonb3yemble B
6as3e AaHHbIX apXVBHbIE CKBaXMWHbI JOMXHbI MPUBOANTLCS K COBPEMEHHBIM OTMETKaM 3eMHOI NMOBEPXHOCTU.

HenocpencteBeHHoe nocTpoeHve TpexmepHoit WM HeobxoouMO  BbINOMAHSATL B CMNELMANU3VPOBaHHbIX
NPOrpamMMHbIX KOMMAEeKCax, npegHasHayeHHbIX [ON8 CO034aHuMs TPEeXMepHbIX Mogenen reonormyeckmx Ten. B
nporpaMMHOM Komnnekce ana noctpoenust MM ponxHa 6biTb nNpenycMoTpeHa BO3MOXHOCTb accoumaummn Habopa
napameTpoB ((Pu3nyecknx, MexaHuyeckux, AUHAMUYECKUX, (PUNbTPALUMOHHBIX), XapakTepu3yoWmnx rPyHTOBbIE
YCINOBUS, C KaXAbIM BblAENEHHbIM 9N1€MEHTOM UHXXEHEPHO-re0nornyeckon Mmoaenm.

E.5 lNpn okoH4yaTenbHoit ob6paboTke TpexmepHoit WM cnepyeT yuuTbiBaTh creaytowme 0CoBeHHOCTU
NOCTPOEHUS:

- IHTEePMoNSUMS reonormMyeckor MHopMaLmn OONXHA BbINMOMHATLCS C Y4eTOM 0CODEHHOCTEN 3aneraHns nopoa
N OTNIOXEHU Pa3nnUYyHOro reHesunca (0non3Hu, KOHyCbl BbiIHOCA, ManeonoivHbl U Ap.);

- OKOHYaTenbHOe KOppeKTupoBaHWe TpexmepHoin WITM ocylecTBnseTcs no MNPOeKTHbIM U COrnacoBaHHbIM
reofiorMyeckMMm Kaprtam, paspesam, cpesam, [aHHbIM reodU3NYeckux WccnenoBaHWin W BCrioMorartesibHbiM
maTtepvanam.

Bepudpnkaums TtpexmepHoii WM BbinonHsieTcs NO pesynbtataM 3aBEPOYHOro OypeHust CKBaXWH unu
reon3nyeckmMmMy MeTogamu, HanpasneHHbIMU Ha YCTAHOBIEHNE MONOXEHUS re0IorMYecKux rpaHud,.

Mpunoxenne X
Pacuer VCTOﬁqMBOCTM COOpy)KeHVIﬁ Ha caBuUr no NnoBepxHOoCTn HeoaAHOPO4HOro OCHOBaHuUA

B cnyyae HeonHOPOOHOro (CNOWMCTOrO) OCHOBAHWSI PacyeTHbIe XapakTePUCTUKM MPOYHOCTU FPYHTOB tgg, ¢
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LOMXHbl ObITb 3aMEHEHbI CpenHeB3BeLlWEeHHbIMN 3HA4YEHNAMN STUX XapaKTePUCTUK gy, , Cy,y
I"Ipvl 3TOM BO3MOXHbI cnegywouwmne cnyydyan:

a) ecnu Cnou TPyHTOB OCHOBAHMSI BepTuKalbHbl UAW yron nafdeHus ux 6onee 60°, a MpocTMpaHUe CroeB

OPWEHTUPOBAHO MOMEPEK HaMPaBlEHUs CABUra UK yron Mexay Humm 6nm3ok k 90° (cM. pucyHok X.1), 3HaueHue
OCpenHEHHO XapakTepucTUKK tgg;,, ONPeensieTCs N3 ypaBHeHNs

Pigpy,, = [otgpdd
A

(K.1)
roe P - paBHOZECTBYOWAsA HOPManbHbIX CUN;

A - nnowanb NoaoLWBbI COOpYyXeHuns.

PucyHok X.1 - Cxema kK pacyeTy yCTOMUYMBOCTM COOPYXEHMWIA HA CABWM MO MAOCKOW NOBEPXHOCTU OCHOBAHMS C
HEOOHOPOAHO NOMNepPeYHON CNOUCTOCTbIO FPYHTOB MPY BOMbLIOM yrie nafeHust CNoes
HopManbHble KOHTaKTHble HANPSXEHUs ¢ ONpPenensoTCs B 9TOM cnyyae no dpopmyne

6= PE — 2, (X.2)
[EdA [ Ex*dA
A A
roe E - mopynb pecbopMaumu CNoes rpyHTa;

9KCLEeHTpUCUTET € 1 abcumcca X 0OTCYMTLIBAIOTCS OT OCM, MPOXoAsiieil Yepes Touky 0, MOMoXeHne KoTopoit
onpenensetcsa popmynoi

-[ Ex] dA

_4 X.
TR (K3)
4

rAe x, - PacCTOsHMNE, OTCUYMTbIBAEMOE OT Kpasi NOJOWBbI.
3HaueHns tgg;,, U ¢, ONPeaensioTca No opmynam:

[EtgoidA | EtgoxdA
(2P = 4

A .
+ ; X.4
[ Eda [ Ex*dA (X.4)
4 4
1
CLm :_IcldA ; (X.5)
9 AA
6) Npy OOHOPOAHON CNOWCTOCTW FPYHTOB HA MPOTSIXXEHUWM MOAOLWBLI COOPYXEHWs, T.e. NPV OOMHAKOBOW Aone
KaX[oro Cnosi Ha pasHbiX y4acTKax WrpnHbl NOOOWBbI, 3HaYeHne tge;,, ONpeaensieTcs no gopmyne

IEtg(pIdA

P, =4 [Ead ; (X.6)
A
npv 3TOM 3HaueHve ¢, onpepaensiercs no gopmyne (X.5);

B) €Cnv NpoCTUpaHue BepTMKabHbIX CMNOEB FPYHTOB OCHOBAHWS OPWEHTMPOBAHO BAONb HanpasieHWs CABWUra
Unu yron Mexay Humm meHee 10°, 3HaueHus tgoy,, U ¢, TakXe onpepensorcs no popmynam (XK.6) n (XK.5);

r) ecnu Ccnow rpyHTOB OCHOBaHWA noforue ¢ yrnom nageHusi meHee 10° (cMm. pucyHok X.2), 1O ¢,
onpegnensietcs no cpopmyne (X.5), tge;,, oNpeaenseTcs no opmyne

I e
e = [tgoidd + n [tgoxdd,
A A

(X.7)
rge ;j - MOMEeHT nHepunn nnowagn nonoowsbl OTHOCUTEIbHO OCY NMOOOLWBbI.
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PucyHok X.2 - Cxema Kk pacyeTy yCTOMUYMBOCTM COOPYXEHMS HA CABMUI NO NIOCKON NOBEPXHOCTN OCHOBAHUS C
HEOAHOPOAHON NONEepPeYHOR CIONCTOCTLIO FPYHTOB MPW ManoMm yrie nageHns cnoes
MpunoxeHue N
Pacuer yCTOI7I‘-IVIBOCTVI COOpy)KeHMﬁ npun casure ¢ NOBOpPOTOM B nJyiaHe

N.1 PacyeT ycTOMYMBOCTW COOPYXEHUS PEKOMEHOyeTcsl MPOM3BOAWTb C Y4YeTOM ero MoBopoTa B nnaHe (B
MNOCKOCTM MOAOWBbI) B Cly4ae, eCnv pacyeTHast casuratowas cuna F npunoxeHa ¢ SKCUEHTPUCUTETOM ¢, > 0,05/1b -

Mpw 3TOM NOBOPOT COOPY>XEHMUSI paccMaTprBaeTCs OTHOCMTEbHO TOYkM 0 - LeHTpa noBopoTa (CM. pucyHok W.1).

&

TR

Cg - LEeHTP TAXeCTn NoaowBbl COOPYXEHUA; C- LEeHTP TAXeCTW antopbl pacnpeneneHHblX No noaoowse
npenenbHbIX KacaTeNlbHbIX H8I'Ipﬂ)KGHI/II7I; Ts Ty T3, T4 - MPEOENbHbIE KacaTelbHbIE HaNpsXeHns

PucyHok U.1 - Cxema Kk pacyeTy yCTOMNYMBOCTM COOPYXEHUS NMPU MIOCKOM CABUre C MOBOPOTOM B nnaHe 6e3 yyeTa
oTnopa rpyHTa
PacctosHue x, onpepensetcs no oopmyne

n

2. Tlim¥AA4
_ i=l

- .

2 TimAA

i=1

B cnyyae nuHenHON 3aBMCMMOCTW KacaTefibHblX HampsXeHWA OT KoopAMHAT U Mpv NPSMOYrofbHON doopme

NoAOLWBbI COOPYXEHUSA PacCTogHNE x, onpenenseTcs no gopmyne

_Z Tl—Tz_l T4 — T3

Xe

¢ 6 T1+T3 6 T4+T2.

.2 Mpn 04HOPOJHOM OCHOBAHUW M PABHOMEPHOM pacrnpeneneHnn HopManbHbIX HANPSXXEHUA SKCLEHTPUCUTET
e PacyeTHON casurawowein cunbl F pekoMeHOyeTcs OnpenensiTb OTHOCUTENbHO LEHTPa TAXECTU MNOAOWBb
coopyXeHus C,. Tlpn HEOOHOPOAHOM OCHOBGHWUM WA  HEPaBHOMEPHOM  pacrpeneneHn  HanpsxeHui
9KCLIEHTPUCUTET ¢, HEOOXOAMMO ONpeaensiTb OTHOCUTENbHO LieHTPa TAXECTW 3Mopbl pacnpeneneHHbIX no noaolse
COOPYXEHNS NPeAeNbHbIX KacaTenbHbIX HANPSXEHWA 1, = otg; + ¢ -

Cxema K pacyeTy YCTOMYMBOCTM COOPYXEHWUIA MNPV MNOCKOM COBUre C MOBOPOTOM B niaHe 6e3 y4yeta oTrnopa
rPyHTa C HA30BOW CTOPOHbI NpMBeLeHa Ha pucyHke U.1.
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.3 Mpwu pacyeTe yCTONYMBOCTU COOPYXEHWIA C MPSMOYrO/IbHBIM MK BGNN3KUM K NPSIMOYrONbHOMY O4YepTaHueM
MOAOWBbI 1 PABHOMEPHBIM pacnpeaeneHnem 1, —npenenbHylo Culy ConpoTMBAEHNS casury R, , 6e3 yyeta otnopa
rpyHTa peKoMeHayeTCcst onpeaensiTe no dopmyne
n.1)

Ry =0,Rp,
roe a, - 6e3pasamepHblit KO3 MULIMEHT, onpeaensemblil No pucyHky 1.2, a;

Rpl_ npenenbHas cmna conpoTMBAEHWUA NpW NIOCKOM caoBure 6e3 noBopoTa, ornpenensgeMas B COOTBETCTBUM C
7.9.

npe,ﬂ,eﬂbHny cuny conpoTtmeneHunda npum CcMewaHHOM caoBure C NOBOPOTOM COOpy)KeHVlM Ha HecKallbHbIX

OCHOBaHMSIX PEKOMEHYEeTCS OnpenensTb, UCNONb3ys KOAWPULMNEHT o, , MONYYEHHbIA No pucyHky L.2, a.
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PucyHok N.2 - Mpadouku ans onpeaeneHns koapduumeHTa o, (&) 1 KoopanHaThl LeHTpa nosopota n, (6)
.4 Tlpn HenpsiMOyronbHOM O4YepTaHun MOAOWBbI COOPYXEHWs!, HEPAaBHOMEPHOM pacnpefeneHnn T, Unn npu
HeoBX0AMMOCTU y4eTa 0Tnopa rpyHTa C HU30BOW CTOPOHbI (CM. prucyHOK W1.3) npeaenbHas cuna ConpoTUBNEHNUs R,
W KOOPAMHATBI LLeHTpa noBopoTa onpeaensnTcs ypaBHEHNSIMN PaBHOBECUS:

Y 1y, SINOAL =0 n.2)
Z’Clim COSGAAJ’_’Y;:E,D,[W :Rpl,t ; (I/IS)
2 Uim! A+ Y Epy potiny = sz,z(nl +er), (n.4)

roe t;, - NpeaenbHoe KacatebHOe HanpsiXXeHne Ha aNeMeHTapHO Nnowanke A4;

0- yron mexay pagnycom r, NpoBeAeHHbIM N3 LEeHTPa NoBOpOTa (C KOTOPbIM COBMELLEHO HA4yano KoopamHaT) Ao
LeHTpa nnowankm A4, U 0Cbio, NEPNEHANKYNSPHON HanpaBneHno encTeytowen cunsl F;

Yo s E, - CM. 7.9;

r,, - PAccTosiHMe, onpeaensieMoe no pucyHky .3, a;

e - 9KCLUEHTPUCUTET CcaABMratowen Cuibl;

n, n, - KOOPAMHATbI LIEHTPa NOBOPOTA, onpenensemblie no pucyHky 1.2, 6.
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a- Npwv pacrnonoXeHun LeHTpa noBopoTa BHE NOAOWBLI COOPYXEHWs; 6 - TO Xe, B Npefenax noaoLBbI
COOpYXeHuns

PucyHok 1.3 - CxeMbl K pacyeTy YCTONUYMBOCTI COOPYXEHWI rny6oKOro 3anoXeHus npy NiockoM Casure ¢
MOBOPOTOM B NjiaHe C y4eTOM OTropa rpyHTa
MpenenbHylo cuny CONMPOTUBNEHUS CABWUTY R, , W KOOPAMHATHI NOMOCa NMOBOPOTA OMNPEAENnsioT B cheaytowei

nocnenosaTenbHOCTU:
- n3 ypasHeHun (M.3) n (M.4) nckniovaetcs R,, W U3 MOMyYEHHON CUCTEMbl OBYX ypaBHEHW A nonbopom

onpenendaTca KoopanHatbl n; U n,, NOCNE YEro HaxoaAnTCA Rpl,t;

- B Cnyyae korga uUeHTp nosopoTta "0" okasbiBaeTCs BHYTPM MAowanv nodowWwBbl (NPY 3HAYMTENBHOM
9KCLEHTPUCUTETE ¢ ) U OTMOP FPYHTA BO3HMKAET C 00enx CTOPOH COopyXeHus (cM. pucyHok .3, 6), Heobxoanmo

ncnonb3oBatb ypasHeHue (M1.2) n cneayiowmne ypaBHeHMS:
> Tlim cosOAA+y’C(Ep’,W—Ep’hw):Rp,’,; (N.5)
2 Tlim"A + 7, (Ep,rw”zw - Ep,hwrhw): Ry, (m+ep), (n.6)
TB€ Tyims AAds Yer Eppws Taws I mys ep - CM. cpopMynbl (1.3) n (A1.4);
E,, - PACYETHOE 3HAYEHWE FOPU3OHTA/IbHON COCTaBNSIOWEN 0TNOPa rpyHTa C BEPXOBOW CTOPOHbLI COOPYXEHMS;
¥ - PACCTOSIHUE, ONpenensemMoe no pucyHky W.3, 6.
MpunoxeHune K
Pacuert VCTOI7I‘-II/IBOCTVI COOpy)KEHI/IVI Ha HeCKaJ/ibHbiIX OCHOBAHUSAX MO CXeMaM rny6v|HHoro n
CMeLllaHHOro casuroBe

plt

K.1 Ons onpeneneHns cunbl NPenenbHOro COMPOTMBAEHWS HA yyacTKe caBura C BbINMOPOM R, cnenyet

NPUMEHATb MEeTod Teopun NpefenbHOro pasHoBecus. [Mpu aToM B cnyyae rnybWMHHOrO cCOBMra OT HaK/IOHHOWM
Harpysku (cM. pucyHok K.1) onpegenseTtcs nonHas cuna npeaenbHOro ConpoTMBAEHUS R, .
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Tlim |
o = M)
_-l"# ——
/ L] -"‘\
(=]
& T @
a - pacyeTHas cxema; 6 - rpadovk Hecyuweii crnocobHocTr ocHoBaHnus; |, I, Il - 30HbI Npr3aMbl 06pyleHKs

PucyHok K.1 - K pacueTy Hecylen cnocobHOCTN OCHOBAHMWS U YCTONYMBOCTM COOPYXEHUS NP rNyOMHHOM caBure
K.2 Mo atomy MeTony Npocornb NOBEPXHOCTM CKOJbXEHWS, orpaHmymsatoLlein obnacte NnpefensHOro CoCTosIHNSA
rpyHTa OCHOBaHWs, MNPUHMMAeTCs B BUAE [OBYX OTPe3koB npsMbix AB  n DC, coeouHeHHbIX Mexay cobol
KPVBONIMHENHON BCTaBKOW, OMNWUCbLIBAEMON YpaBHeHMEM norapudmuyeckor cnvpanu (cMm. pucyHok K.1, a). CesAsb
MeXAy YrioM HakfioHa K BepTuKanu paBHOOENCTBYIOWEN BHEWHUX CU, PaBHOW NO 3HAYEHUIO cune npenenbHoro
CONPOTUBNEHNS CABWTY R,, W HanpasneHWEM TpeyrofibHuKa npenenbHOro PaBHOBECWS ONPEAENseTcs Yriom v,

KOTOPbI BbIYUCNSETCS N0 oopMy e

v—%[arccos s'1n6 +(p1—6’j. (K.1)

sin @

Mpu onpeneneHwun R, cuenfieHWe rpyHTa Mo CBOEMYy LENCTBUIO MPUHMMAETCS TOXIAECTBEHHbIM MPUIOXEHUIO

- o C
BHeElWHeN paBHOMEpPHO pacnpeneneHHon Harpy3km B Buoe HopManabHOro HanpsaxeHus n:t_l (3,D,€Cb tgop W ¢ - CM.

01
7.7).
3HayeHue 1, ANS 3aaHHbIX 3HAYeHWA b, (b)), ©,, ¢, ¢, y; ONPEAENseTcs cneayowmm obpasom:
- CTPOUTCS rpadouk Hecyllen CnocOBHOCTI OCHOBAHUS 1, = f(c) ANS BCEN WMPWUHBI b U PaCYETHOW WUPWHbI §'
nopowsbl pyHaameHTa (cM. pucyHok K.1, 6). MoctpoeHune aToro rpachmka Npom3BoanTCS Mo psay 3HaYeHnin §' (0T &'
=0 00 § =) 1 COOTBETCTBYIOIIVM UM 3HAYEHUSM V,

- MO HaWOEeHHOMY 3HAYEHUIO V HAxoOsTCs BCe OaHHble, HEOOXOAUMble LNl OnpeneneHvsl pasMepoB NPU3MbI
Bbinopa ABCDA. IlnHnsa AB npoBoAMTCA MO yray v, iuHus EB - no yrny a=90°+¢,-V,

- nnuHust EC cTponTcs nog yrnom 450-% rOpU30HTAaNbHOM NOBEPXHOCTM OCHOBaHMS (cM. pucyHok K.2). Mpodunb

orpaHuyvBalolen MoBEepXHOCTU CKONMbXEHWs AN MNPOMEXYTOYHOW 30Hbl Il cTpouTca MO ypasHEHMIO
norapmdmmnyeckon cnupann. Pagunyc , — gc Haxoamtcs no coopmyne
r = ryee, (K.2)

roe r, =EB; 6:450-%”;

- nuHMa CD npoBoauTcs Yeped Touky C nog yriom 450-% K rOpM30HTaNbHOM noBepxHocTn ED.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHYto 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHYO MHPOPMaLMio CM. B sipibike "lMpuMevaHma”
[IOKYMEHT C U3MEeHEeHNsMM 1 AoMOoNHEeHNAMM (HOBasd pefakums)
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT


javascript:;

CIM 23.13330.2018 OcHOBaHWS T’MAPOTEXHUYECKUX COOPYXKEHMI. AKTyanm3npoBaHHas pefakums CHuM 2.02.02-85 (c UameHeHnem N 1) CTtpaHuua 75
Csog npasua ot 13.08.2018 N 23.13330.2018
lMpumeHsaeTcs ¢ 14.02.2019. 3ameHseT Cl1 23.13330.2011

Mocne onpeneneHns o4epTaHWs MPU3Mbl OOPYIWEHUS HAaxXOOATCS 3Ha4YeHWs Becos B, P, P (C yd4eToMm
B3BEWMBAOWEro AeNCTBUS BOAbl) oThaenbHbix ee 30H |, I, Il (npu Hannumm cuenneHns k cune P, nobasnsercs
Harpyska ,gp, COOTBETCTBYOWAS MPUNOXEHHOMY K MOBEPXHOCTU HOPMasbHOMY HarpsXeHuto, a npu Hanuyum
MPVrpy3Ku UHTEHCUBHOCTBIO q - HAarpyska ¢£p) U pacyeTHast cuna npeaebHoro ConpoTMBeHns R, , onpeaensiemas

no dpopmyne
B cosvsin(p+¢; —v)

R, = .

“ cos(p—v)sin(v+8& —o;)’ K-3)
roe
O+h+P ]
p = arctg] ; (K.4)
[—P]tgﬁ—(Q+Pl + P+ Pty
0- _E{H api 5 +ﬂﬂ ; (K.5)
2 2
B:arctgw+a—(pl. (K.6)
7ysin@

K.3 B cnydasix, ans kotopbix B Tabnuue K.1 npmeeaeHbl 3Ha4eHns KoadoMLMEHTOB Hecylei CnocobHoCTM N, ,
N., N, v koagppuumeHTa K, nossonstowero onpeaensit AnvHy yyactka EyD Ha pucyHke K.1, a (EyD=Kb), R,
onpenenseTca no goopmyne
R, =vyb°N, +bciN, +bgN, (K.7)
roe vy, ¢, b-cm. 7.7,
g - VHTEHCMBHOCTb PaBHOMEPHOWM Harpyskuy Ha yyactke ED npu3ambl Bbinopa.

Tabnvua K.1
Yron O6o3HaveHne 3HaueHNs K03 PULUMEHTOB Npu §' (B AONAX )
BHYTPEHHEro | KoagopuLUNEHTOB
TPEHUS ¢,
0 0,10, 0,39; | 0,5¢;, | 0,7¢, 0,9 ¢,
0° 0,000
NY
5,142
NC
1,000
NCI
K 1,000
2° N 0,066 0,071 0,073 | 0,067 | 0,055 | 0,037
Y
N 5,632 5,502 | 5,202 | 4,833 | 4,357 | 3,639
v 1,197 1,192 | 1,182 | 1,169 | 1,152 1,127
q
K 1,094 1,086 | 0,910 | 0,765 | 0,588 | 0,336
4° N 0,152 0,154 | 0,148 | 0,131 | 0,106 | 0,071
Y
N 6,185 6,025 | 5,659 | 5,216 | 4,655 | 3,830
v 1,433 1,421 1,396 | 1,365 | 1,325 1,268
q
K 1,197 1,131 0,989 | 0,826 | 0,631 0,356
6° N 0,264 0,261 0,242 | 0,209 | 0,165 | 0,108
Y
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N, 6,813 6,615 | 6,169 | 5,638 | 4,977 | 4,030
N, 1,716 1,695 | 1,648 | 1,593 | 1,523 1,424
K 1,310 1,235 | 1,075 | 0,893 | 0,677 | 0,378
8° N, 0,409 0,398 | 0,360 | 0,304 | 0,234 | 0,149
N, 7,528 7,284 | 6,740 | 6,103 | 5,325 | 4,241
N, 2,058 2,024 | 1,947 | 1,858 | 1,748 1,596
K 1,435 1,350 | 1,169 | 0,965 | 0,725 | 0,400
10° N, 0,597 0,574 | 0,507 | 0,418 | 0,315 | 0,193
N, 8,345 8,044 | 7,381 | 6,617 | 5,703 | 4,461
v, 2,471 2,418 | 2,301 | 2,167 | 2,006 1,787
K 1,572 1,476 | 1,271 | 1,043 | 0,778 | 0,424
12° N, 0,841 0,800 | 0,691 | 0,558 | 0,408 | 0,242
N, 9,285 8,913 | 8,103 | 7,187 | 6,114 | 4,694
N, 2,974 2,895 | 2,722 | 2,528 | 2,300 1,998
K 1,724 1,615 | 1,383 | 1,127 | 0,833 | 0,449
14° N, 1,158 1,090 | 0,923 | 0,727 | 0,518 | 0,295
N, 10,371 9,910 | 8,920 | 7,821 | 6,560 | 4,940
N, 3,586 3,471 3,224 | 2,950 | 2,636 | 2,232
K 1,894 1,769 | 1,506 | 1,219 | 0,893 | 0,475
16° N, 1,573 1,466 | 1,214 | 0,934 | 0,647 | 0,354
N, 11,631 | 11,060 | 9,847 | 8,530 | 7,048 | 5,198
N, 4,335 4,171 3,824 | 3,446 | 3,021 2,491
K 2,082 1,940 | 1,642 | 1,319 | 0,958 | 0,502
18° N, 2,118 1,953 | 1,581 | 1,187 | 0,797 | 0,418
N, 13,104 | 12,394 | 10,907 | 9,321 | 7,682 | 5,472
N, 5,258 5,027 | 4,544 | 4,029 | 3,464 | 2,778
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K 2,293 2,130 1,791 | 1,428 | 1,027 0,531

20° N 2,837 2,587 | 2,047 | 1,497 | 0,974 0,489
Y

N 17,583 | 16,697 | 14,870 | 12,959 | 10,915 | 8,508

N 6,400 6,077 | 5,412 | 4,717 | 3,973 3,097
q

K 2,530 2,343 | 1,957 | 1,548 | 1,102 0,562

22° N 3,792 3,419 | 2,640 | 1,878 | 1,183 0,567
Y

Y 16,883 | 15,774 | 13,522 | 11,218 | 8,812 6,067

v 7,821 7,373 | 6,463 | 5,532 | 4,560 3,451
q

K 2,797 2,582 | 2,141 | 1,679 | 1,183 0,595

24° N 5,070 4,517 | 3,400 | 2,350 | 1,429 0,653
Y

N 21,570 | 20,178 | 17,392 | 14,605 | 11,769 | 8,638

N 9,604 8,984 | 7,744 | 6,503 | 5,240 3,846
q

K 3,099 2,851 2,346 | 1,823 | 1,271 0,629

26° N 6,796 5980 | 4,381 | 2,937 | 1,722 0,748
Y

v 22,256 | 20,499 | 17,039 | 13,659 | 10,312 | 6,738

N 11,855 | 10,998 | 9,311 | 7,662 | 6,030 | 4,286
q

K 3,443 3,156 | 2,576 | 1,983 | 1,366 | 0,666

28° N 9,149 7,943 | 5,655 | 3,671 2,072 0,854
Y

N 25,804 | 23,575 | 19,261 | 15,148 | 11,188 | 7,106

Y 14,720 | 13,5635 | 11,241 | 9,055 | 6,949 4,779
q

K 3,837 3,504 | 2,834 | 2,160 | 1,471 0,705

30° N 12,394 | 10,608 | 7,326 | 4,596 | 2,491 0,972
Y

N 30,141 | 27,295 | 21,888 | 16,867 | 12,168 | 7,500

Y 18,402 | 16,759 | 13,637 | 10,738 | 8,025 | 5,330
q

K 4,290 3,901 3,126 | 2,358 | 1,585 | 0,747

32° v 16,922 | 14,264 | 9,536 | 5,770 | 2,997 1,103
Y
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N, 35,492 | 31,835 | 25,016 | 18,854 | 13,268 | 7,922
N, 23,178 | 20,893 | 16,632 | 12,781 | 9,291 5,950
K 4,814 4,358 | 3,458 | 2,578 | 1,710 | 0,792
36° N 32,530 | 26,507 | 16,492 | 9,212 | 4,359 1,417
¥
N, 50,588 | 44,399 | 33,329 | 23,904 | 15,914 | 8,864
N, 37,754 | 33,258 | 25,215 18,367 | 12,562 | 7,440
K 6,144 5506 | 4,274 | 3,107 | 2,001 0,892
40° N, 66,014 | 51,714 | 29,605 | 15,093 | 6,427 1,819
N, 75,314 | 64,419 | 45,816 | 31,008 | 19,360 | 9,967
N, 64,196 | 55,054 |39,444| 27,019 | 17,245 | 9,363
K 8,012 7,095 | 5,367 | 3,792 | 2,362 1,008
45° N, 177,620 | 131,120 | 66,272 | 29,516 | 10,783 | 2,503
N, 133,880 | 110,080 | 72,119 | 44,729 | 25,385 | 11,652
N, 134,880 | 111,080 | 73,119 | 45,729 | 26,385 | 12,652
K 11,614 | 10,101 | 7,350 | 4,975 | 2,951 1,185

Mo HalAeHHbIM 3HAYEHNsIM R, ONPenensoTCs ¢ W 1, , UCNOMb3yeMble NS MOCTPOEHUS rpadouka (CM. PUCYHOK
K.1, 6), no chbopmynam:

Ru I_ .
G—b(b()COSS n; (K.8)
i =%sin6'. (K.9)

K.4 TMpn pencteum Ha COOPYXEHWe TONbKO BEpTUMKaNbHbIX CUMA MpefenbHas (paspywarowas) sepTukanbHas
Harpyskum Ha OCHOBaHWEe MOXeT OblTb OnpefdeneHa ykasaHHbIM Bbiwe MeTonoM. [py 3TOM NOCTPOEHWE MPU3MBbI

06pyLIeHnsi MPOM3BOANTCS TOMBbKO AN § =0 1 v=45°+%.

K.5 I"Ip|/| Hannynn B OCHOBaHWW PUNbTPALMOHHOIO NOTOKA Y HeobX0OMMOCTH yyeta oUNbTPaUNOHHbIX CUN R,

crnemyet onpenenaTb aHanMTUYecknm unu rpadpoaHannTMyeckmm MeTonoM - MOCTPOEHUEM MHOMOYrOfibHUKA CUN Ha
6ase paBHOAENCTBYIOIWMX BECOB KaXAoh U3 Tpex 30H NpuaMbl 0OPYWEHUS C YYETOM CYMMapHbIX (PUNbTPALMOHHBIX
CWn, OeNCTBYOWMX B KaX A0 U3 HUX.

HanpasneHns 1 3Ha4eHNs CyMMapHbIX (OUAbTPaLUOHHBIX CUN ONpeaensoTcs No 3agaHHON rmapoaNHaAMUYEeCcKomn
ceTke OBUXEHMS OMNbTPaLMOHHOrO NOTOKa NoA4 COOPYXEHNEM.

Lnsa atoro nocne noctpoeHns 06 beMNIOLLEA NMOBEPXHOCTU CKONMbXEHUS MO MeTomy, M3noxeHHomy B K.2, u
NOCTPOEHMS TMAPOANHAMNYECKON CeTKM (METOLOM 3NeKTpormapoanHamMmyeckon aHanormm (3 JA) nam pacyeTHbIM
cnocobom) kaxnpas nu3d 3oH |, II, 1l (cm. pucyHok K.1, a) okasbiBaeTcs pa3buToit Ha psn y4acTKoB, ANs Kax.horo u3
KOTOPbIX HaxoOAMTCA NUHUSA TOKA, MPOXOAAWAs 4Yepe3 LEHTP TAXeCTu yyactka. HanpasneHwve dunbTpaunoHHOM
CW/bl NPUHUMAETCS MO KacaTeNbHOM K 3TOW IMHUM TOXE B LLEHTPE TAXECTW y4acTka, a ee 3HayeHne BbIYUCNSEeTCS no
tbopmyne

D; =yl i (K.10)

roe v, - YOenbHblid BEC BOLbI;
1,,;- CPEHUA rpaneHT Hanopa Ans AaHHOrO y4acTKa;
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4;- nnowanb y4yacrtka.
3HauyeHus CYMMapHbIX UNbTPALUNOHHbLIX CUN (Df,h (Df,2= (Df,3 onpenensanTcd Kak reometpunyeckmne CyMMbl

OUNbTPALNOHHBIX CUA B Npefaenax paccmatpmusaemMoni 3oHbl |, 1l nawm 11l
K.6 lMpu onpeneneHnn cunbl NpepenbHOro COMPOTUBIEHUS B Clyyae cOBura C BbIMOPOM MpY CENCMUYECKMX
BO3LENCTBUSX R, ., CNEAYyeT yunTbiBaTb CU/bl MHEpUWW, LEACTBYIOWME HA FPYHT B Npeaenax npuambl Bbinopa U Ha

npuUrpysky, onpenenseMble Mo YCKOPEHWUKD 3EMHOM MOBEPXHOCTW, COOTBETCTBYIOWEMY TMPUHATLIM pPacyeTHON
CEeMCMMYHOCTY U HANPaBNEHWI0 CENCMNYECKMX KonebaHmii.

Ecnun ocHoBaHue n npurpyska pacnonoXeHbl HUXe yposHsa Boabl, To0 No CI1 14.13330 Bec rpyHTa OCHOBaHUSA 1
NPUrpy3kn NpuHUMaeTCs C y4eTOM B3BELINBAKOWEro AENCTBMA BOAbI, 8 CUJIbl MHEPLIMK ONPenenaioTCs no nA0THOCTH
rPYHTOB B BOOOHACHIWEHHOM COCTOSHUMW.

K.7 MNpwn pacyeTe yCTOMYNBOCTU COOPYXEHUA NO CXEME CMEWaHHOro casura conpoTuBaeHUe OCHOBAHUSA CABUTY
crnenyet NpMHUMaTb pPaBHbIM CyMME COMPOTMBIIEHMIA HA yYyacTKax Maockoro casura v CAsura ¢ BbimopoMm (CM. pUCYHOK
K.2).

Cuny npenenbHOro CONPoOTMBAEHNS NPW pacyeTe YCTONYMBOCTU COOPYXEHU NO CXEME CMELaHHOoro casura R,

npun I'IOCTyrIaTeJ'leOI;I (popMe casura pekomMeHagyetcsa onpenensaTtb no cpopMyne
Rcom = (Gmtgq)l + ¢ )bZZ + Tlimbll ’ (K1 1 )

m

roe c,,, tgo;, ¢ - cM. K.2;
by, b, - pacyeTHble 3HAYEHWS WMPWHBI Y4aCTKOB MOLOWBbLI COOPYXEHWUs, Ha KOTOPbIX MPOUCXOASAT COBUM C

BbIMOPOM 1 MNOCKUIA CABWT;
Ty, - NPEOENbHOE KacaTeNbHoe HamnpsiXeHue Ha y4acTke caBura c BbinopoM, onpepdensiemoe no dgpopmyne (K.9)

npun b=4;
/- pasMep CTOPOHbI NPAMOYroNbHOW NOOOLWBbI COOPYXEHUS, NeprneHanKynapHoOn casuratoLein cune.

B(b")
balbs) bylbi)

455 = f2

la

td b ba b s iidy

o
i
=1

ab - y4acTok nnockoro capura; be - y4acTok casura c Bbinopom; 68r46 - 30Ha Bbinopa
PucyHok K.2 - Cxema k pacyeTy Hecyuel crocobHOCTM OCHOBaHNS 1 YCTOMYMBOCTI COOPYKEHNS MPY CMeWwaHHOM
cosure
3HayeHve p, cneayet onpeaensiTb B 3aBUCUMOCTU OT G, (C HA30BOW CTOPOHbI) MO chopmyne

bo
by =—m& (K.12)
Gﬂr — O
roe o, = N,by; LNs FPYHTOB C KOBOpULIMEHTOM casura tge,>0,45 1 o,.,.=0 npu tgy, <0,45;
G- CPEeLHee HopManbHOe HamnpsiXeHue B MOAOWBE COOPYXEHWs, Mpu KOTOPOM MPOUCXOAMT paspyleHve

OCHOBaHMWsl OT OHOW BEpPTUKaNbHOW Harpy3km (cM. pucyHok K.1, 6);
N,-cM. 7.7.

Mpw aKCUEHTPUCUTETE e, HOPMasbHO CUNbl P B CTOPOHY HUXHero Gbedoa B cpopmyne (K.11) BMecTo b, b 1 b,

*

cnegyet npuHumatb b, p* wn p*, (roe b*:b—zep, a b*lzbl%); SKCLIEHTPUCUTET B CTOPOHY BepxHero bbedpa B

pacyeTax He y4nTbiBaeTCs.
Mpw cMelwaHHOM caoBure ¢ NOBOPOTOM B MNaHe NPenenbHYy0 CABUraloLWyo Cuny NPUHUMAT paBHoW o R.,,, TOe

a, onpegensioT no 7.10 u npunoxexuio U.
K.8 lNpn npsiMOyronbHOM NOAOWBE COOPYXEHUS ONWHON [ W WMPUHOM b cuna npenenbHoro ConpoTUBNEHUS
OCHOBaHus onpegenseTcs no opmyne
* *
R, =4 (ylb Nyn, +ciNn, +qunq), (K.13)
roe

* * . b* b*. q Z*
— s =1- - = - nc—l+t(p — K.14
A =1b I’ZY 1 0,25 / I’lq ]+tg(p] / 201 Nq 1] ( )
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b*, tgep, ¢ ~CM. 7.7,

N,, N.u N, -cm. UN.3.

K.9 Ins onpeneneHus BepTVKanbHOW COCTaBNSOWEN HECYLWEN CNOCOBHOCTUN B HEAPEHUPOBAHHBIX YCNOBUSX MPW
MOCTOSIHHON 30TPOMHOW NPOYHOCTW HA CHOBWI ¢, ; MOXHO UCNONb30BaThb Cnenytolyto 0buyio dopmyny

Ru :A*(Nccu,l(1+sca+dca_ica)+q)’ (K15)
roe N,=5,14 - KoaghO1UMEHT Hecylleil CnOCOBHOCTY;

Cul- pac4yeTHOe 3Ha4YeHne conpoTmeneHna HegpeHMpoBaHHOMY COBUTY;
1 1 F
1— Hl

e KO3 OULMEHT HaK/IOHa Harpysku;
Cu,l

=373

*

Seq :0,2(1_2,~w)b7- KO3 PouUMEHT OOPMbI;

dyg= 0,3arctgl;i*- KO3 OULMEHT 3arnybneHus;

Fy1 = Fyy — Ry — Ryp - TOPU3OHTANbHAA Harpyska Ha nnowanb 4*;
F;, - NONHAs ropu3oHTanbHas Harpyska Ha yHOaMeHT;
Ry - CONPOTUBNEHUNE CABUTY BHE A;
Ryp- TOPU3OHTANbHAA COCTABNAOWAA PABHOAEMCTBYIOWEN aKTUBHOIO 1 MaCCUMBHOIO JaBNEHNs Ha DYHOAMEHT;
4*-CcM. K.8;
d - 3arnybneHune oyHOamMeHTa.
MpunoxeHue J1
Onpe.u.enel-me KOHTaKTHbIX Hanpﬂxenuﬁ MEeTOO40M BHELUEHTPEeHHOro cxartus

Mo mMeTody BHELEHTPEHHOro CXaTusi HopMasbHble W KacaTe/lbHble KOHTAKTHbIE HaMpPsiXXEeHUs MpU HemnnocKow
MOAOWBE COOPYXEHUS (CM. pUCYHOK J1.1) onpenensoTcs no (oopMynam:

G:ECOSS+%COSB; (1.1)
A 1
N Mr
=—sind+—si n2
T Asm 7 sinf3, (Nn.2)

0
roe N - paBHomencTBytowWwas cus, NPMI0XEHHbIX K COOPYXEHUIO;

M=Ne - MOMEHT 3TOW CUIbl OTHOCUTENbHO LeHTPa TAXECTU NOAOWBbI (CM. pUCYHOK J1.1);
A, I, - nnowanb NoAoWBbl N €€ LEHTPasbHbIA MOMEHT UHEPLIMK;
I - pagnyc-BeKTop paccMatprMeaeMon To4KU K nodowBbl 0THOCUTENbHO LeHTpa 0;
§- Yron Mexjy HanpasneHnem pasHogercTaytower N un Hopmanbio K nogowse B Touke K;
B-yron mexay Hopmansamu K noaowse B To4ke K1 K paanycy-BeKTopy STOM TOYKM.
[Mpn nnocko NoaoWBe COOPYXEHNS KOHTaKTHbIE HANPSXEeHU onpeaensoTcs no qoopmynam
G_NcosS+Mx_ .3
A [y H ( - )
Nsind
= , (J1.4)
A

roe X - paccTosHue oT paccMaTpuBaeMonm TOUYKM A0 LeHTpa TAXEeCTU Noaowsbl;
[y' MOMEHT nHepummn nnowann noaowsbl.

PucyHok J1.1 - CxeMa K onpefeneHunto HopMasbHbIX U KacaTesbHbIX KOHTaK THbIX HAMPSXKEeHWUI Npu IOMaHow
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NnoJoLBe COOPYXeHuns
Mpunoxexne M
Onpe.n,eneHue KOHTaKTHbIX Hanpﬂ)l(eHVIVI anga coopy)KeHvM Ha O04HOPOOHbIX NecyaHbiX OCHOBaHUAX
MeTOAO0M 3KCrnepuMeHTasibHbIX 3IMOP

HopManbHble KOHTaKkTHbIE HANPSXEHNS METOLOM 3KCMNEPUMEHTalbHbIX 3MOp ONpeaensatTCs:
- B Cfiyyae, Korja paBHOLENCTBYOWAS BCEX BHEWHUX CU P NpoxoauT Yepes LEeHTP MOOWBbI COOPYXEHUS, No
bopmyne
G,=0C, Cps (M.1)
roe o, - HopMasbHOE KOHTaKTHOE HanpsXeHue B TOYKe, Haxo[AWencss Ha PacCTosHUKM X OT LieHTpa MoLOLWBbI

COOpYXeHus;
G,- OTHOCMTE/IbHOE HOpManbHOE KOHTAaKTHOE HamnpsiXeHue B COOTBETCTBYIOWEN TOuYKe, onpenensieMoe no

(e} o
Tabnuue M.1 B 3aBUCMMOCTM OT N(,:b—’”(mee YPOBHS BOObl yOENbHbIM BEC rpyHTa cnengyet nNpuHMMaTb C y4eToM
V1

B3BELUMBAIOLWErO AENCTBUSA BO,EI,bI);
c,, - CpefnHee HopManbHOE KOHTAaKTHOE Hanps>XXeHne no nonouwse CoOoOpyXeHus, paBHoe
_ P
m _E’
- B C/liy4yae BHEUEeHTPEeHHOro npunoXxeHwmsa K OCHOBAHUIO paBHO,D,eVICTByIOLLleIZ BHEWHNX CUN N OTCYTCTBUA

(e

o 2e 1
pacTsarusaromnx HaNPsAXXeHWn No KOHTaKTy NoAoWBbl PyHOaMEHTa C OCHOBAHMEM MpU 7ps3— no coopmyne
my

12
6, =5,0,| 14— p , (M.2)
X xm b2 k

roe o,, 6,, X- cM. chopmyny (M.1);
e, - 9KCLEHTPUCUTET NPUNIOXEHUS HArpysKu, HOpManbHOM K MAOCKOCTY MOAOLBbLI COOPYXEHNS,
my, - KO PMUMEHT, onpenensemblii no Tabnuue M.2.

IMpumevaHwne - MNpu noactaHoske B popmyny (M.2) e, u x cnegyeT y4uTbiBaTb MX NONSPHOCTb OTHOCUTENBHO

p
Hayana KoopAMHAT, MPUHUMAEMOrO B LLEHTPE MOAOLWBbLI COOPY XEHNS.
Tabnuua M.1 - 3HaueHns o,

- G, Npn N,
b
0,5 1 2 4 6 8 10

0 1,18 1,22 1,28 1,34 1,38 1,40 1,42

0,1 1,17 1,21 1,27 1,32 1,36 1,38 1,40

0,2 1,16 1,20 1,25 1,29 1,33 1,35 1,36

0,3 1,14 1,17 1,20 1,24 1,27 1,29 1,30

0,4 1,11 1,14 1,15 1,18 1,20 1,22 1,23

0,5 1,08 1,09 1,09 1,10 1,11 1,12 1,12

0,6 1,03 1,02 1,01 1,00 0,99 0,98 0,98

0,7 0,98 0,95 0,91 0,87 0,85 0,83 0,82

0,8 0,92 0,87 0,80 0,74 0,70 0,67 0,65

0,9 0,82 0,74 0,68 0,59 0,50 0,46 0,43

1,0 0 0 0 0 0 0 0
Tabnuua M.2 - 3HayeHns koadpdpruneHTa my
Yucno MmogennpoBaHus 0,5 1 2 4 6 8 10
NG
KoadpdpuumeHT m; 1,221 | 1,296 | 1,345 | 1,402 | 1,464 | 1,501 | 1,628

MpunoxeHune H
Onpe.u.enel-me ocaaKu OCHOBaHUS METOA0M NMOC/IOUHOro CyMMMpOBaHUA

H.1 Ocapka OCHOBaHMS OnNpenensieTcs MeTonOoM MOCNOMHOro CyMMUMpOBaHUS B cooTBeTcTBuvM ¢ 11.6.1.
JononHntenbHble BepTUKANbHbIE HAMPSXEHUs B CepeluvHe i-r0 CNos rpyHTa NpUHMMAalOTCS PaBHbIMU MOYyCyMMe
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yKa3aHHbIX Hanps>XeHnin Ha BepXHem z;_; U HUXHEeR z; rpaHumuax crnos.
H.2 3HayeHve [OMONHWTENbHOIO BEPTUKANIBHOrO HampsixXeHWst Ha rnybuHe z; OCHOBaHWS OT Harpy3ok p u
NpPUrpysok q onpenensercs rno gpopmyne
Oz p,i =0 ;P+0;q,
roe p - cpefHee pakTMYecKkoe BepTrKanbHOe OaBfeHne Ha rpyHT Mo noAowse (PyHOaMeHTa;
oy~ KO3MMULMEHT, Y4YATLIBAOWMIA W3MEHEeHMe Mo raybuHe [OOMNOMHWUTENbHOrO [AaBNEeHUs B TPYHTE W

npuHumMaembli no Tabnuue H.1 ons NpsiMoyronbHOM ¢POPMbl NOLOWBbLI B 3aBUCMMOCTU OT OTHOCUTENBHOW y6uHbI

m=2%1 1 oTHOWeHNS CTOPOH é LN KPYTNOMA - OT OTHOWEHNS m = 251‘ :
b

0, ; - KO3 MULMEHT, onpeaensieMbln ANs NPSAMOYronbHOM NPUrpy3kn no pucyHky H.1, a, a ans TpeyronbHom - no
pucyHky H.1, 6.

JonyckaeTcs npurpysky annpoKCUMUPOBATb MPSMOYrONbHOW, TPEyronbHOW MAWM TpaneuenaanbHon amopon B
3aBMCMMOCTU OT (POPMbl 3acbinaeMoro KoTnosaHa. B nocnegHem cnyyae ocanku cknanbiBaloTCs U3 ornpenenieHHbIX
015 NPSAMOYro/ibHOW W TPeyronbHOM Harpysok.

Tabnvua H.1
OTHocHTENBHAS 3HaueHns KoadpuLmMeHTa o, AN PYHOAMEHTOB
rnybuHa m
KPYrfbIxX NPAMOYroNbHbIX C OTHOLWEHNEM CTOPOH //h
1 1,4 1,8 2,4 3,2 5 10
0,0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,4 0,949 0,960 0,972 0,975 0,976 0,977 0,977 0,977
0,8 0,756 0,800 0,848 0,866 0,875 0,879 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,740 0,749 0,754 0,775
1,6 0,390 0,449 0,532 0,578 0,612 0,630 0,639 0,642
2,0 0,285 0,336 0,414 0,463 0,505 0,529 0,545 0,550
2,4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
2,8 0,165 0,201 0,260 0,304 0,350 0,383 0,410 0,420
3,2 0,130 0,160 0,210 0,251 0,294 0,329 0,360 0,374
3,6 0,106 0,130 0,173 0,209 0,250 0,285 0,320 0,337
4,0 0,087 0,108 0,145 0,176 0,214 0,248 0,285 0,306
4,4 0,073 0,091 0,122 0,150 0,185 0,218 0,256 0,280
4,8 0,062 0,077 0,105 0,130 0,161 0,192 0,230 0,258
5,2 0,052 0,066 0,091 0,112 0,141 0,170 0,208 0,239
5,6 0,046 0,058 0,079 0,099 0,124 0,152 0,189 0,223
6,0 0,040 0,051 0,070 0,087 0,110 0,136 0,172 0,208
MpvmeyaHve - MNpy onpeneneHMn OOMONHATENbHBIX BEPTMKANbHbLIX HAMPSXEHUiA Ha rnybruHe z; OT NOLOWBbI
doyHOoaMeHTa no BepTukanu, npoxoagdlen 4Yepes YrnoByld TOYKY MNPAMOYronbHOro dyHOameHTta, 3HavyeHus
KO3 (PULINEHTOB «;, ONPEENeHHbIe N0 HacTosAlweln Tabnuue, ymHoxatoTcs Ha 0,25.
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PucyHok H.1 - 'padpvku ans onpeneneHns kosdpuuneHTa o, ;
MpunoxeHwue I
Onpep.enel-me ocagku oCHOBaHus nNpu cpegHem pgaBJjieHUN noa noaoLwBon COOpyXeHwus,
npesbillawLULeM pacyeTHOe CornpoTuB/ieHNe rpyHta
Ocapky ocHOBaHWs Mpu CpefHeM [HaBfieHWVM Mo MOLOWBON COOPYXEHWs p, MNPEeBbIWAloWeM pacyeTHoe
COMPOTMBNEHME rpyHTa OCHOBaHUs R, pekoMeHOyeTcs onpenenaTb no opmyne
s,=K,s, (M.1)
roe K, - KoatPULMEHT yBeNNYeHNs 0CaaKkn npu yyeTte obnacteit nnacTuyecknx aedopmaumii, onpeaensemblii ans
OLHOPOOHOrO B Mpeneniax CxXuMaemon ToNWKM rpyHtTa H, npw WwmpmnHe coopyXxenmsa p<20 M u H,/b<2 N0 PUCYHKY

1.1, B Apyrux cnyyasx - no pesynbraram creumanbHbIX UCCneaoBaHni;
S - ocafka, onpeaensemas no ykaszanuam 11.6.1 n npunoxexuns I1.
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PucyHok MN.1 - Fpadouk ans onpeaenexHuns koadumuneHta K,

MNMpunoxeHue P
OnpepneneHne cteneHu NepBMYHOM KOHCONUOALMUMU FPYHTa

CTeneHb nepBMYHON KOHCOMMAAUMUM TPYHTA U; B pacyeTHbli MOMEHT BPEMEHM OT Hadyana pocTa Harpysku
onpenensietcs no pucyHky P.1, raoe ¥ - koatbdomumeHT ctenenn koHconupaumu (¢ =c s,/ i3 ); 7, =t/1y; t - pacyeTHoe
BPEMS; f, - BPEMS pocTa Harpysku; k, - pacyeTHas TONWMHA cnos, onpegensemas no 7.7; c, - KO3EPUUMEHT

KOHCcONnMaauunm rpyHTa B BeEpTUKaZIbHOM Hanpas/ieHUNn.

B cnyyae MrHOBEHHOTO MPUNOXEHUS HAarpy3kn CTeneHb MepBUYHOM KOHCOMMAALMM ONpenensieTcsl No PUCYHKY
P.1 ans 0=0,01n t, =100c,t/ i -

Uy
1.0 T ; rpt?'ﬂ; A »
) T
o8 Q,,vj!r{ﬁ; s | A
Loy L1
0.8 "f '4}/ W P o o
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1 .
PucyHok P.1 - 'pachuk 3aBUCUMOCTH CTENEHU KOHCONMAAUMK U, OT T, =~ ANS Pa3NNUHbIX 3HAUEHMI 2
0

MpunoxeHue C
Onpe,u,enel-me KOHEeYHbIX rOPU3OHTa/IbHbIX nepemeu.l.ean?l rpaBUTauNOHHbIX coopy)KeHvM C
ropusoHTaanoﬁ noaooLIBON Ha HecKasibHbIX OCHOBaHUSIX

C.1 CmMeLieHune coopyxeHns onpenenseTcsa no goopmyne

:Qn _
El Ed

lSl

roe O - cymmapHasi ropusoHTanbHas Harpyska Ha 1 M AnvHbl Coopy>XeHus (cM. pucyHok C.1);
N - YACNO COEB rpyHTa B Npeaenax cMewaemMom Tonwm H,, ;

® - KOAPPMUMEHT, onpenensiemMblin no pucyHky C.2 B 3aBUCUMOCTM OT OTHOLWEHMWS TNyOuHbI 3aneraHns noaowWsbl
[-rO CNOS rpyHTa A; K MONYWMPUHE COOPYXeHns b/2;

E - MOLY/b fedpopMaLuy CMelaemMoro crnos rpyHTa.
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PucyHok C.1 - CxeMbl K ONpefeneHuntio ropu3oHTanbHbIX CMELLEHNA COOPYXEHUI
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PucyHok C.2 - 'padpuk ana onpenenerHns koadpdpuumnerta e

C.2 B cymmapHylo ropnsoHTanbHyto Harpysky O crneayet BK/oYaTb BCe CUAbl, AEVCTBYIOWME HA COOPYXEeHne B
HanpaBfeHUN CABUra, 3a BblYeTOM CUJ1 0TNOPa, NPUHNMAEMbIX PaBHbLIMU AABNEHUIO FPYHTA B COCTOSIHWUM NMOKOS.

C.3 Momynb nedoopmauuu royHTa B CMELWAeMOoM Coe E; ; NPUHNMAETCS PaBHbIM 1,2E; - ANS MMIMHUCTLIX FPYHTOB
W 1,5E; - ONs necyaHblX rpyHTOB, rae E; - CM. npunoxexve I.

C.4 PacyeTtHas rnybuHa cMellaemor Tonwm H,, NPUHUMaeTCsl paBHOM

H 4, =0,4b+03H,, (C.2)

roe H. - rnybuHa cxxumaemoii Tonwm, onpegensiemast B cootsetctaum ¢ 11.6.2.

Mpunoxenne T
OCHOBHbIe 5yKBGHHbIe o0603HauyeHus

KoacppunumeHTbl HapeXHOCTU, YCNOBUIM paboTbl M COYETaHUS Harpy3oK

Y. - KO3 PULIMEHT yCnoBuii paboThbi;

Yg - KOA(PULMEHT HAAEXHOCTM MO FPYHTY;

¥,- KOO PULMEHT HALEXHOCTM MO CTEMEHN OTBETCTBEHHOCTM COOPY KEHUS;
Yje - KOA(PPULIMEHT COYETAHUS HArpy30K;

Y.~ KO3(PUUMEHT ycnoBuit paboTbl, yYUTbIBAIOWMIA 3aBUCMMOCTb PEAKTMBHOrO OABMEHWUS TPYHTA C HW30BOWA
CTOPOHbI COOPYXEHNSA OT FOPU3OHTANBHOIO CMELEHNS COOPYXXEHUS MPY NOTEPE UM YCTONYMBOCTH.

XapaKTepuCcTUKUN FPYHTOB

X, - HOpMaTUBHOE 3HA4YEHNE XapaKTEPUCTUKN,
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X - pacyeTHOe 3Ha4YeHVe xapakTepuUcTuku;

o.- 10BEpUTENbHAs BEPOATHOCTb PaCHETHbIX 3HAYEHWIA;

p- NNOTHOCTb;

p4- NNOTHOCTb CKeneTa rpyHTa;

p,- MNOTHOCTb YacTuu,;

1, - nokasaTteflb TeKy4ecTu;

Y- yAenbHbIl BEC;

€ - KOO PULIMEHT NOPUCTOCTH;

a- KO3 PUUMNEHT YNNOTHEHNS;

C - yOenbHoe cuenneHue,

¢ - Yron BHyTPEHHEro TpeHus;

E - monynb gechopmaumu;

G - Mooynb cABura;

V - KOahhuumeHT nonepeyHon gedopmaunn (MyaccoHa);

K - KOahpMUMNEHT omnbTpaunn;

¢, - KO3 (PULUMNEHT KOHCOoNMpaLmu;

cf- KO3h PULIMEHT CTEMNEHM KOHCONUAALUNN;

U, - CTeneHb NepBNYHOM KOHCONMMAALNN;

U, - CTerneHb BTOPUYHOW KOHCOoNMaaumu,

L, H - KO3 MULMEHTbI YNPYrov 1 rpaBuTauMoHHOM BOLOOTAAUN,

O¢rps Ol erp - MAPAMETPBI MONBYYECTH,

q - KO3(ppmUMeHT BOOONOr NOWEeHNS;

1, , 1,, - TPagVeHTbl Hanopa CoOOTBETCTBEHHO KPUTUYECKUIA U OEeACTBYIOWMNIA;
or» Vegs ~ KPUTUYECKAA N OENCTBYIOWAS CKOPOCTU counbTpauuu;

15- MOKasartenb rmbkocTn cpyHIaMEHTa;

R.(R.,,) - Npeaen NnpoYyHOCTV Ha OAHOOCHOE CXaTtue 0TAEe/IbHOCTM (MaccuBa) CKasbHbIX FPYHTOB;
R, (R, ,) - Npenen npo4HOCTN Ha OAHOOCHOE PacTsAXeHNe OTAENbHOCTM (MaccmBa) CKanbHbIX FPyHTOB;
R »- MP€OEN NPOYHOCTM HA CMATMNE MACCKBA CKaNbHOro rpyHTa;

L, , Vg - CKOPOCTU pacnpocTpaHeHns NpoAo/ibHbIX U nonepeYHblX BOH B CKaJIbHOM MacCuBe.

V)

Harpy3KV|, HanpsixeHus, conpoTtueyieHNs

F,- 0bobuweHHas pacyeTHas copurarowas cuna;

R,- 0606LEeHHas pacyeTHas cuna npenesibHOro ConpoTMBIIEHNUS FPYHTA;

R, - pacHeTHOe 3HaueHne NpeaenbHOro CoNPOTMBAEHUS FPYHTa NPpY NIOCKOM CABUTe;

R, - pacyeTHbIe C1/bl CONPOTUBNEHNA CBaiA, aHKEepOB;

R, - pacyeTHasi cuna npenenbHOro ConpoTUBNEHNS OCHOBAHWS HA y4acTke CABMra C BbINOPOM;

E, - PACYe€THOE 3HAYEHNEe ropr30OHTa/IbHbIX COCTABNSOWMX NACCMBHOIO AABNEHNS TPYHTA C HN30BOW CTOPOHDI

COOPYXEHNS;

E, - PACYETHOE 3HAYEHNe ropu3oHTaNbHbIX COCTABNAIOWMX aKTUBHOTO AABNEHNS FPYHTa C BEPXOBOW CTOPOHbI
COOPYXEHNS;

@ - CyMMapHasi (ounbTpaLUMoHHas cuna;

g - pPaBHOMEPHO pacrnpeneneHHas BepTrKanbHas npurpyska;

G - HOpMarnbHOE HanpPsXeHWe;

T- KacaTe/lbHOe Hanpsi>XeHue;

U - 36bITOYHOE JaBNeHVe B MOPOBOV BOAE;

G, - BepTMKanbHOe HOPManbHOe HanpsiXeHNe B rPyHTE;

G, - TO Xe, OT COGCTBEHHOr0 Beca rpyHTa;

o, ,- TO Xe, IONONHMTENbHOE OT BHEWHE Harpysku;

Ng- YACNO MOAENMPOBAHNS.

Jedopmaumm oCHOBaHUM U COOPYXEHUN

S - coBMecTHas fedpopMaLmsi OCHOBAHUS 1 COOPYKEHUS;
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S, - NpefenbHoe 3HaYeHe COBMECTHOMN fedbopMaLy OCHOBaHMUS 1 COOPYXEHUS;
S, - HecTabmnM3npoBaHHas COBMECTHas AedpOpMaLIMsi OCHOBAHMS 1 COOPYXEHMS;
S, U, [ - COOTBETCTBEHHO 0CafKa, FOPU30HTaNbHOE NepeMeLleHe U KPEeH COOPYXEHWS.

FeomeTpuuyeckmne xapakTepucTuku

[- BAIHA COOPYXEHUS;

b - WwmpuHa coopyxeHus;

h - BbICOTa CcoopyXeHus;

A - nnowanb noaowWBsbl COOPYXEHUS;
€ - 3KCLIeHTpUCUTET;

r- paaunyc;

h - TonwmHa cnos rpyHTa;

h,- BbICOT@ KOHCONUANPYEMOrO CNos;
H,- rnybrHa CXUMaeMoii Tonwu;

H 4, - TONIMHA CMELaemMoro cnos;

o 4 YrON NafeHus TpewHbl;

o ;- Yro/ NPOCTUPaHNS TPELWMHbI;
1;- ANVHA TPELWWHbI;

b;- WUPVHA PACKPbITAS TPEWWHbI.

Mpunoxexune Y
MerHepHo-reonoruqecKMe 3agadyum nyyeHus ocHoBaHun 'TC n OCHOBHbIE reodmauqecme
MeTOoAbl UX peLueHus

Tabnuua Y.1 - VIHXeHepHO-reonormyeckne 3anadm mayyeHus ocHosaHuii F'TC 1 OCHOBHblE reogomanyecke MeTombl
nX peleHus

MHxeHepHo-reonornyeckme 3agayu PekomeHayeMmble OCHOBHblE
reousnyeckme MeToabl

M3yyeHne CTPyKTypbl OCHOBaHMS: KMIB Ha npoaonbHbIX U NONEPEYHbIX
BonHax; B3, 3l un

- onpegeneHve penbeda ckasbHOro OCHOBaHMS Y MOLWHOCTU aNeKTpoTOMOrpagms;

nepekpbIBaOWNX HECKASTbHbIX FPYHTOB M KOPbl BbIBETPUBAHUS; marHutopassegnka; (PJ13;
ckBaxxuHHble Metoabl BCI, KC, MC,

- oudodpepeHumaums rpyHToB OCHOBaHMS Mo COCTaBy; 'K, HK

- BbISIBNIEHNE U OKOHTYpPMBAHME 30H TEKTOHUYECKUX HapyLeHWiA,
MOBbIWEHHON TPEWMHOBATOCTU; KAPCTOBbIX MONOCTE; 30H Ta/IUKOB,
nepeneTkoB 1 MEP3NbIX NOPOL; NedsHbIX TeN U 30H MOBLILWEHHOM
NbOUCTOCTU
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V3yyeHne rmaporeonormnyeckmux yCcnoBui: KMTIB; ElN, BS3, M3T un
anekTpoTtomorpacdus; NPJI3;

- onpeaeneHne NosIoXeHNS YPOBHS FPYHTOBbIX BOA; MOWHOCTM BOJOHOCHbBIX |PE3UCTMBUMETPUSA, PACXOLOMETPUS
rOPU30HTOB;

- onpepgeneHue Fﬂy6I/IHbI 3aneraHns, MOWHOCTU 1N pacnpoCTpaHeHnsa NNH3 1
FOPMU30OHTOB 3aCONNIEHHbIX BOO N KPNON3ros;

- onpeneneHvne Hanpas/eHNst U CKOPOCTMW ABUXEHWS NMOA3EMHbIX BOL;
noKanuaaumsi MeCT paarpy3ku NMOA3EMHbIX Y TEXHOT€HHbIX BOA; Y4aCTKOB
COCpPEenOTO4EHHON PrbTpaLmy;

- OKOHTYypuBaHue nopoga, 3arpsa3HeHHbIX TEXHONeHHbIMU OTXO00aMU;

- onpefeneHne MuHepanmsaumm 1 KOPPO3MOHHOM arpeccBHOCTU
noa3eMHbIX BO4

OnpeneneHne M3NYeCKUX U ON3NKO-MEXAHNYECKMX XapaKTEPMCTUK KMIB Ha npoaofnbHbIX U NONEPEeYHbIX
rPYHTOB OCHOBaHMS: BOJIHAX; 9NeKTPOTOMOrpagoums;
ckBaxuHHble meToabl [TK, HHK, Y3K
- onpegneneHne NNOTHOCTU, BNAXHOCTW, MOPUCTOCTU, TPELWMHOBATOCTH,
NbOWUCTOCTU N NbJOHACIWEHHOCTN;

- onpegneneHne edOopPMaLMOHHbBIX U MPOYHOCTHBIX CBOMCTB MOPOL,
M3yyeHne cocTosaHUSA Nopoa OCHOBaHWS: KMIMB n Y3K

- onpepgeneHne HEOAHOPOOHOCTU N aHN30TPONUN MaccKnBa,;

- N3y4eHne Hanpsa>X eHHoOro CoOCTosaHnA oCHoBaHuA

V3yyeHune nHXeHepHO-reonornyecknx npoLeccoB B OCHOBaHNN: B33, 3l u anekTpoTOMOrpacus;
KMTIB; 'PJ13; ckBaXXWHHbIE METOObI:

- HabnogeHne 3a u3aMeHeHueM rnybuHbl 3aneranuns YIB; BCI1, KC, NC, T'K, pe3anctusmmeTpus,
pacxonomeTpus

- HabnogeHne 3a HanpasneHneM N CKOPOCTblO OABUXEHUA NOAO3EMHbIX BOA,

- HabnogeHne 3a U3MEeHEHUeEM Fﬂy6VIHbI CE30HHOIo N TEXHOreHHoro
npomMep3aHnsa n npotTamsaHus;

- Hab o aeHne 3a onacHbIMK NHXEeHEepPHO-reonorn4ecknmm npoueccamn

CelicMuyeckoe MMKpopanoHnpoBaHme KMIIB Ha npoaofnbHbIX U NONEPEYHbIX
BOJIHAX; pernctpaumsi cnabbix
3eMIeTPSACEHNIA, B3PbIBOB,
MVKPOCENCMOB

MpumeyaHue - B HacTosiwen Tabnuue NCcnonb30BaHbl CleayoWmne coKpaleHns HAUMEHOBaHUIA reoU3nNYecKmnx
mMeTonoB: KMIB - koppensumoHHbIn MeTo npenomneHHbix BoH; BCI1 - BepTukanbHoe cencmMmyeckoe
npodounuposaHue; Y3K - ynbTpassykoBow kapoTax; BO3 - BepTukanbHoe anekTpuyeckoe soHanposaHue; ENM -
MeTon eCTECTBEHHOr0 anekTpuyeckoro nons; 3l - anekTponpodunmposaxHme; M3T - MeToq 3apsaXeHHOro Tena;
"'PN13 - reopaanonokaunoHHoe 3oHanposaHme; KC - kapotax conpotueneHuid; INC - meton noTeHUmnanos
cobcTBeHHOM nonspuaaumn; MK - ramma-kapotax; MK - ramma-ramma-kapotax; HK - HeliTpoHHbIl kapoTax; HHK -
HEMTPOH-HENTPOHHbIA KapoTax.

MpunoxeHue ®
KoHTpOonb KayecTBa reoCUHTETUYECKUX MaTepuasnos

@.1 KoHTponb kayecTtea TCM fonxeH ocylecTBASTLCS HA OCHOBaHUM NabopaTopHbIX UCCNea0BaHNIA.

@.2 OnpeneneHune ceoiicte TCM npoBoOAT B COOTBETCTBMM C TpeboBaHMAMU CTaHOAPTOB, MPUBEOEHHbLIX B
Tabnuue ®.1.
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Tabnuua ®.1 - MeToaukn UCrbITaHWn FEOCUHTETUYECKMX MaTeprarnos

Ceoiictea 'CM CrtaHpapT Ha MeTof UCMbITaHUs
dursmyeckme FOCT P 50277, TOCT 29104.1, TOCT 29104.2, TOCT P 50276, TOCT 6943.16
D urnbTpaUNOHHbIE FOCT 29104.16, TOCT P 52608, TOCT P 53238, TOCT P NNCO 10776
MexaHnyeckne FOCT 16971, TOCT P 53226, FOCT 32491, TOCT 33069, (OCT 2678, TOCT 32490,

FOCT 32804, TOCT P NCO 13433, TOCT P 56336, TOCT P 55030, FOCT P 56339,
FOCT P 55030, TOCT EN 13416, TOCT P 56586, TOCT 11262

Tepmuyeckne OCT 10681, TOCT P 55032, TOCT P 55033
Xumnyeckune/ TOCT P 51372, TOCT 33067, TOCT P 55035, TOCT P 55031, TOCT 9.049
ouonormnyeckue

Mpunoxenusa Y, ®. (BeeneHol gononHUTenbHo, Mam. N 1).

Bubnuorpacus

[1] CM 11-114-2004 NHXEeHepHble W3bICKAHUS HA KOHTUHEHTANbHOM lWenbge AN CTPOUTENbCTBA MOPCKUX
HedxTerasonpoMbIC/IOBbIX COOPYXEHNA

YK 626/627:624.15 OKC 93.160

Knioyesble cnosa: OCHOBaHWuA, rngpoTexHn4yeckne COOpYyXeHuns, Jedopmaumn, HanpsaXxeHus,
reoCMHTETUYECKUN martepwuan, royHTbl, BOOONOHUXEHNE

(NameHeHHas pepakuus, Nam. N 1).

PenaKu,vm OOKyMeHTa C y4eToM
W3MEHEeHWn 1 JOMONIHEHWIA NOAroTOBNEHa
AO "Konekc"



