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OTPACJEBO# TOPOXHBIH METOJIAYECKHWI TOKYMEHT

PEKOMEHIALTUN
10 YYETY JUHAMHAYECKOT'O BO3JAEMCTBUSI

OT COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB
MPUA PACYETAX IMIPOYHOCTH, YCTOMYHUBOCTH
U JE@OPMATHBHOCTH 3EMJIAHOI'O ITOJIOTHA

1 O6aacTb NpHMeHEeHHS

1.1 OrpacneBoii JOpOXKHBIH MeToguUecKHit fokyMeHT (nanee OJIM) «Pe-
KOMEHJIAIMH IO YYeTy AMHAMHIECKOrO BO3JCHCTBHA OT COBPEMEHHBIX TpaHC-
HOPTHBIX CPEACTB MpPH pacHueTax IPOYHOCTH, YCTOHYHBOCTH H Ae(OPMAaTHBHOCTH
3eMIISIHOT'O IOJIOTHA» SABIACTCS aKTOM PEKOMEHJAATENBHOTO XapaKTepa B JIOPOXK-
HOM XO35HCTBE.

1.2 Hacrosmwmit O/IM ycraHaBIHBaeT METOAHYECKHE PEKOMEHIANH U
yKa3aHHA IO pacueTy 3eM/ISHOTrO IONOTHA IO MepBOii U BTOPOH IpyImaM Ipe-
JeNBHBIX COCTOSHHH C y4eTOM BIHMSHHA AUHAMHYECKOTO BO3JCHCTBHS OT COBpE-
MEHHBIX TPaHCIIOPTHBIX CPEJICTB HA MPOYHOCTHBIC U JehOpMaTHBHBIC XapaKTepH-
CTHKH 'PYHTOB.

1.3 OJIM comepXUT peKOMEHIALMH Mo nabopaTOpHOMY ONpEAEICHUIO
nokasareneh YYBCTBUTC/IbBHOCTU MEXAHUYECKUX CBOMWCTB I'PYHTOB 3€MJSAHOIO IIO-
JOTHA U €ro OCHOBAaHHSA K JAEHCTBHIO JMHAMHYECKOH Harpy3KH OT COBPEMEHHBIX
TPaHCIMOPTHBIX CPEACTB.

14  Pexomenpamuu Hactosmero O/IM NpHMEHSIOTCS HpPH BEITOTHEHHH
PacCYeTOB MO MPOYHOCTH, YCTOHYMBOCTH M Ae(hOPMATHBHOCTH 3EMISHOTO MOJIOTHA
aBTOMOOUNBHBIX 0POT MPH HHAWBHYaIEHOM MTPOSKTHPOBAHHUH.

1.5 Pexomennanuu OJIM He pacnpocTpaHAOTCS Ha palOHBI BEYHOMH
Mep3MOTHI M KapeTa.

1.6 Hacroammii OJM mnpeanasHaueH A HUCHONb30BaHUA OpraHaMH
YIpPaBIeHUS] aBTOMOOMIBHBIX JOPOT W OPraHH3alUsMH, BBIMONHSIIOIUMHA paboOThI
[0 pacHeTy, MPOCKTHPOBAHUIO M CTPOUTEIBCTBY 3CMIISHOTO IIOJIOTHA aBTOMO-
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GUIIBHBIX IOPOT OOILEro MOJB30BaHHUS, a TAKKe aBTOMOOUIIBHBIX JOPOT MPOMBILI-

JIEHHBIX U CEJIbCKOXO03HCTBEHHBIX NPEIPHATHH.

2 HopmaTHBHBIE CCHUIKH

B HacroslmeM MeTOAMYECKOM JOKYMEHTE HCIIOJB30BaHEl HOPMATHUBHEIC
CCBUIKH Ha CJICAYIOIUE JOKYMEHTHI

Texnuueckuit pernameHT TamoxkeHHOro coro3a «be3omacHOCTH aBTOMO-
6unbHbix gopory (TP TC 014/2011), yreepxknennsiii Pemennem Komuccuu Ta-
MoxeHHoro coroza 18.10.2011 Ne 827

I'OCT 1.5-2001 CtaHmapThl MeXTrocyaapCTBEHHEIC, TPaBHIIAa H PEKOMEH/Ia-
LUK [0 MEXToCyJapcTBEHHOH craHmapTH3auuu. OOmue TpeboBaHUsS K MOCTpOe-
HHUIO, U3JI0)KEHUIO0, 0DOPMIICHHIO, CONEPKAHHIO H 0003HAUYCHUIO

T'OCT 25100-2011 I'pynTsl. Knaccudmuxarus

T'OCT 12536-79. I'pynTEl. MeToasl 1abopaTOpHOTO OIpeeleHUs TpaHyIo-
METPHYECKOr0 (36PHOBOI0) U MHKPOArperaTHoro cocTasa

T'OCT 20522-2012 - T'pyHTEI. MeTOABI CTAaTHCTHIESCKONH 00pabOTKU pe3yJib-
TATOB HCIBITAHUH

T'OCT 5180-84 T'pynTbl. MeTobl naGopaTOpHOro OnpesedeHus (Guamde-
CKHX XapaKTePUCTHK

T'OCT 12248-2010 T'pynTEl. MeToabl 1ab0opaTOpHOTO ONMpPEACICHHS XapakK-
TePUCTUK NMPOIHOCTH U A(POPMUPYEMOCTH

T'OCT P 52748-2007 doporu aBTOMOOMIBHEIE 00Iero mone3zosanus. Hop-
MAaTHBHBIC HAIPY3KH, PACYETHEIC CXeMBI HATPYXKCHHUS U rabapUThl IPHOTMKEHHSL

TOCT P 52399-2005. T'eoMeTputecKkue eMeHTH aBTOMOOMIILHBIX JOPOT

T'OCT P 54257-2010 HanexHOCTb CTPOUTENBHEIX KOHCTPYKLUH H OCHOBa-

CI120.13330.2011. CBox mpasu1. Harpysxu u Bo3neifcTBus
CIT 47.13330.2012 MmxeHepHBIe U3BICKaHHA JUIS CTPOMTENbCTBA. OCHOB-

HbIC MOJIOXKeHU. AKTyanusuposanHas pegaxuus CHull 11-02-96
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CII 11-105-97 VnxeHepHO-Te0IOTHUECKHE U3bICKaHUA [T CTPOUTEINBCTBA.

CII 34.13330.2012 ABTOMOOUNBHBIE TOPOTH. AKTyalH3UpOBaHHas pelax-
wusg CHull 2.05.02-85*

CII 78.13330.2012 ABTOMOOWNBHBIE NOPOTH. AKTyalH3HPOBaHHAs pelak-
ust CHulI 3.06.03-85

CIT 45.13330.2012 3emusHBIe COOpYKEHHs, OCHOBAaHHSA W (yHJaMEHTHI.
AxrtyanusupoBaHHas penakuus CHull 3.02.01-87

OJTH 218.046-01 ITpoekTHpoBaHHe HEKECTKUX AOPOKHBIX OJICIKA

Ipamevanne - [Ipu nods3oBannn HacTosmuM OJIM clieiyeT IPOBEPHTE TeHCTBHE CChI-
JIOYHBIX CTAHIAPTOB MO yKasaTemo "HaumoHanpHBIE CTaHAAPTH" M IO COOTBETCTBYIOMHUM HH-
(dopManMOHHBIM yKa3aTensM. Eclii cChUTOUHBI CTaHMapT 3aMeHeH (M3MeHeH), TO TIPH MONb30-
BaHAH HACTOAIINMH DPeKOMEHIAIHIMH CIEAYeT PYKOBONCTBOBATHCS 3aMEHEHHEIM (W3MeHCH-
HEIM) CTaHIapTOM.

3 TepMuHBI H oNpeae/ieHHs

B HacTofIeM METOIUYECKOM JOKYMEHTE IPUMEHEHBI ClIeIYIOIHE TEPMUHBI
C COOTBETCTBYIOUIUMH OIpeIeIeHUIMH:

3.1 apMHpOBaHHBI rpyHT: MaccuB rpyHTa, B KOTOPOM pa3MellleHbl ap-
MHpYIOIIHE dIEMEHTHI, 00eCIeUHBaIONIHE YCTOHINBOCTE MACCHBA 3a CHET Aedop-
MHUPOBaHHS 3THUX 3JIEMEHTOB, CHJ TPEHHs II0 IIOBEPXHOCTH HX B3aUMOAEHCTBHUS C
IPYHTOM, a TaKXKe 3a CUeT JPYIHX MEXaHH3MOB B3aHMOCHCTBHSA C TPYHTOM.

32 apMmapylomuii 31eMedT: CocTaBHas 4acTh apMHPOBAHHOIO TPYHTAa,
00ecneYnBaIOIIEro BOCIPUATHE ITOBBIILICHHBIX CKUMAIOIIUX U (HIIH) pacTAruBa-
IOLIUX HANPSKSHUH,

33 BBICOTA HachIA: PaccTosHWe O BEpPTUKAaNIH OT ECTECTBEHHOIO
YPOBHSI 3¢MITH IO HH3a JOPOXXKHOHN OAEKIBI, ONpeesseMoe 110 OCH 3eMISHOIO I0-
JOTHA.

34 BBICOTA OTKoca: PaccTosgHue 1Mo BepTHKAIH OT BepXHeil GpoBKU OT-
Koca JI0 HIDKHEH OpOBKH.

35 reoCHHTETHYeCKHe MaTepHabl (reocHHTeTHKH): OOmIHi TepMHUH,
XapaKTepU3YIOIHH MaTepHanbl, OMUH U3 KOMIIOHEHTOB KOTOPHIX M3TOTOBIEH M3

CHHTETHYCCKOI0 HMJIM HaTypajlbHOI'O IIOJUMEpa B BHAC IIOJIOTHA, IIOJOCKH HIH
7
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TPEXMEPHOH CTPYKTYPBI, HCIIONB3YEMOH B KOHTaKTe C 'PYHTOM H (MIIH) APYTHMHU
MaTepHalaMH;, MaTepHalbl HCHONB3YIOTCS B TCOTEXHHMYECKMX H TIPaKIaHCKUX
CTPOUTENBHBIX COOPYKEHHUSIX.

3.6 gAHaMHYecKoe BoO3JeiicTBHE HAa TPYHTHI 3eMJSIHOIO MOJOTHA:
Bo3znelicTerue oT ABIXYIOUXCSA TPAaHCIOPTHBIX CPEACTB, HMpOABIsAMOlIeecs B BUIE
MyIBCUPYIOIUX HATPY30K (IyIbCAIMH HANpSUKEHHH) B IPyHTaX 3€MISHOTrO IIO-
JIOTHA, BBI3BIBAIOIIMX HOSBICHUE KONebaHUH, pacnpOCTPaHSIOMUXCS H 3aTyXaro-
IHUX KaK B 3¢MJISIHOM MOJIOTHE, TaK U 3a €ro IpeJeIaMH.

3.7  3emasiHOEe MOJIOTHO: I'eoTexHHYecKas KOHCTPYKIUS, BBIMOIHAEMAs B
BHJIE HACHINEH, BBIEMOK HITH HONTYHACHIIeH - ITOMyBBIEMOK, CITyXallas i obecre-
JeHHs MPOSKTHOTO MPOCTPaHCTBEHHOTO PACHONOKEHHS IIPOES3KEH YacTH JOPOTH H
B Ka4eCTBEe I'PYHTOBOTO OCHOBaHUsA (MOACTHIAIONIErO IPYHTa) KOHCTPYKIHH J0-
POKHOM OAEXBL.

3.8 KaTeropusi aBToMoOnIbHOM goporu: Kputepuii, xapakrepusyronuii
3HaUeHHE aBTOMOOHIBHON JOpOrd B oOIIel TPaHCIIOPTHOH CETH CTPaHEl M OIpe-
JeNgeMbIi MHTEHCUBHOCTBIO ABIDKEHHS Ha Hell. B cooTBeTcTBHH ¢ kaTeropuei
Ha3Ha4YaloTCA BCE TEXHUYECKUE MapaMeTpPHI JOPOTH.

39  ko3ddunuenT BuGpopaspylieHHs TPYHTA: [OKa3aTellb, XapaKTepH-
3yIOIMUM MHTEHCUBHOCTh CHIDKEHHS MPOYHOCTHBIX XapaKTEPHCTHK TPYHTA IIPH
JeHCTBUM TMHAMHYECKOR Harpy3KH.

3.10 xo3¢pduuuenT BuGpogedopMHPOBAHHSA [PYHTA: IOKa3aTelb, Xa-
PaKTepHU3yIOIMH HHTCHCHBHOCTh CHIDKGHHS JAe(OpPMaTHBHBIX XapaKTepHUCTHK
TPYHTA IIPH ACHCTBUH ANHAMHIECKOH HAarpy3KH.

3.11 moka3aTeqH YyBCTBHTEJbHOCTH MEXaHHYECKHX CBOHCTB IPYHTOB
K JeHcTBHIO THHAMAYecKoll HarpyskH: [Tokazatenu, onpenesqiomie BeIHIHHY
MaKCHMaNbHOIO CHH)KCHHS IPOYHOCTHEIX U e(hOPMATHBHBIX CBOMCTB IPyHTa MPU

JeCTBHU TUHAMHMYECKOH Harpy3Kd OT TPaHCIOPTHBIX CPEJICTB.



OJIM 218.2.068-2016

3.12 norepst MecTHoil ycroiiumBocTH: Pa3peiB, cMelleHne OTIENbHBIX
YYaCTKOB HJIM JJIEMEHTOB COOpYXeHHS, AedopMamus JOKadbHOrO XapakTepa
CBEPX JOIyCTUMOI BEITHYHHEI.

3.13 moteps obmeii yeroiiunBocTH: HeBO3MOKHOCTE COOPYKEHHS MPO-
THBOCTOSTB JEHCTBHIO CHJI, CTPEMSIIUXCS BEIBECTH €TI0 U3 COCTOSHUS PaBHOBECHS,
noteps HOPMBI, epeMereHus] WiK Je(OopMaLis BCEro COOPYKEHHS CBEPX JOILY-
CTMMOH BETHYMHBL

3.14 nmpenensHoe cocTosiHHe coopyxkeHHsA: COCTOSHHE COOPYKCHUsI, [IPH
KOTOPOM OHO IepecTaeT YHOBIETBOPATH 3KCIUTyaTAlHOHHBIM TpPeGOBaHHUSM, T.e.
b0 TepsAeT CIOCOOHOCTH COMPOTHBIATRCS BHEITHHM BO3JCHCTBUAM, JTHOO MOJTy-
4aeT HeJOMYCTUMYIO e(hOPMAIIHIO HITH MECTHOE ITOBPEKACHHE.

3.15 pesyapTHpYIOIAas AMIUIATYIa KoJeGaHHH: aMILTUTYaa KoseGaHuid,
ompejenseMas IIyTeM CIOXCHHS aMILTUTY/] CMEINCHHUH B TpeX B3aHMHOIEPIICHIH-
KyJISPHBIX IITOCKOCTSAX IO IIPABITY BEKTOPHOH CyMMEI.

3.16 pexoncTpykuus goporn: Komminekc paboT, py BBIMOMHEHHH KOTO-
PBIX OCYIIECTBISETCS H3MEHEHHe MapaMeTpOB aBTOMOOMNBHOH JOpOrH, ee ydacT-
KOB, BEZyIlee K M3MEHCHMIO Kiacca M (MIJIH) KaTeropuH aBTOMOOHJIBHOH JOpOTH
6o BreKyilee 3a co00il M3MEHEHHe T'paHHIBI ITONOCH OTBOAA aBTOMOOHJIBHOMN
JIOPOTH.

3.17 caabwbie rpynTsr: CBI3HBIE [PYHTHI, HMEIOIIHE IIPOYHOCTH Ha CABUT B
YCIIOBHSIX HPUPOAHOrO 3ajeraHds MPH HCIBITAHUH IPHOOPOM BpAINATEIFHOIO
cpesa meHee 0,075 Mlla, yaenbHoe CONPOTUBIEHUE CTATHYECKOMY 30HAMPOBAaHHUIO
KoHycoM ¢ yrioMm npu BepmmHe 30° MeHee 0,02 MIla mnu Moayns ocaaku Ipu
Harpyske 0,25 MIla 6onee 50 mm/m (Moayns nedopmanuu mke 5 MIla). Tlpu ot-
CYTCTBHH QaHHBIX HCHBITAHUH K c1abbIM IPYHTaM CIeAyeT OTHOCHTB. Topd H 3a-
TOPQOBaHHBIE TPYHTHI, HJIBI, CAMPOIENH, INIMHACTBIE TPYHTHI ¢ KOG GHIHUEHTOM
KoHcucTeHuun Gonee 0,5, HonbAUeBbIe TIIHHBL, IPYHTH MOKPEIX CONOHYAaKOB.

3.18 caabble ocHoBanus: OCHOBaHHS HACBHINIM, B KOTOPBIX B MpeAenax akK-

THUBHOM 30HBI UMEIOTCS CJION CNaOBIX IPYHTOB MOITHOCTBIO Gonee 0,5 M.
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3.19 Tpyanble ycaoBHsa (nmpoekTHpoBaHHs): CIOXHBIE TomOrpadHye-
CKHe, UHXXCHEPHO-TeOJIOTHYECKHEe, IIaHUPOBOYHBIE, MECTHBIE YCIOBHS, KOraa
[IPUMEHEHHUE OCHOBHBIX HOPM IPOECKTUPOBAaHHS BBHI3bIBA€T 3HAUMTENHHOE YBENH-
yeHHe 00beMa CTPOUTEIFHO-MOHTaXKHBIX paboT.

320 mMpHHA 3eMJsIHOrO MOJIOTHA: PaccTosHue Mexnay OpoBKaMH 3eM-

JIAHOTO ITOJIOTHA.

4 OO0mmue MoJ0KEHHUA

4.1 3emnsHOe MONOTHO ABTOMOGHJBHBIX JOpPOr OOIIEro IOJB30BaHHA
crelyeT MPOEKTHPOBATh M3 yCIOBHA Ge30MacHOro H GecrepeGOHHOrO IBIDKCHHS
TPaHCIOPTHBIX CPEACTB B COOTBETCTBUH C TPeOOBaHUAMH TEeXHHYECKOrOo peria-
MenTa TamoxeHHoro coroza «be30macHOCTE  aBTOMOOMNBHEIX — JOPOTY»
(TP TC 014/2011), yrBepxxnenHoro Pemennem Komuccnu TamoxeHHOrO COMO3a
ot 18.10.2011 Ne 827.

4.2 Tlpu npoeKTHPOBAHHU 3CMIITHOTO IMOJIOTHA HEOOXOIHMO 00eCIeunTh
TpeOyeMBIi  ypoOBEHb  HAJEKHOCTM [0  TNPOYHOCTH,  YCTOHYHBOCTH
U 1eOPMATHBHOCTH 3€MISHOTO IOJOTHA IIPH BO3ACHCTBHH YCTaHOBIEHHBIX
BHEIIHHX U BHYTPEHHUX Harpy3ok.

4.3 TIpouHOCTH, yCTOHYMBOCTD M 3afiaHHAs e()OPMATHBHOCTH 3EMIITHOTO
IIOJIOTHA aBTOMOOWJIBHOH HOPOTrU 06ecIIeYyrBaeTes 3a CUeT MPHMEHECHHS:

— MEXTOCy[apCTBEHHBIX M HAI[MOHAIBHBIX CTaHAAPTOB, 0OECIEYHBAIONINX
BBITIOJTHEHHE TpeOOBaHUM TeXHHUECKUX PeraMeHTOB, B TOM ducie TaMoXeHHOro
COI033,

— HIAPOKO arpoGHPOBAHHEIX H He TPeOYIOMIHX AOMOJHHTEILHOIO 0BOCHO-
BaHUA CHENUANEHEIMH pacyeTaMH THUITOBBIX pelIeHH, OTBEHAIOINX TPeOOBaHUIM
CIT134.13330.2012;

— WHAWBHIYAIbHBIX KOHCTPYKTHBHBIX pellIeHUH, TpeOyOmMX 000CHOBaHHS
CIIeIMaIBHBIMH pacdeTaMH (B TOM YHCIIE THIIOBBIX PEIIeHHH, TPEOYIOUMX WHIH-

BUTYaJIBHOHN [IPUBSI3KY).
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WuauBusyanbHble pellieHHs, a TAKXKE WHAUBHIYAIbHYIO MPUBA3KY THUIIOBBIX
PEIIeHUI ClielyeT MIPUMEHATH B clydasx, pernamentupyembrx CIT34.13330.2012.

4.4  PacdeThl 3eMIITHOTO MOJIOTHA aBTOMOOHMIBHEIX JOPOT MPH HHAUBHTY-
aNBHOM TIPOSKTHPOBAaHHH 1)1 obecredcHUs TpeCoBaHHMH TexHHuYeckoro perna-
MeHTa TamoxxeHHoro coro3a «be3onmacHOCTh  aBTOMOOHIBHBIX — JOPOT»
(TP TC 014/2011) ROMKXHBI BBITONHATECA C YICTOM AWHAMHYECKHX Harpy3ok OT
TPaHCIOPTHBIX CPEJICTB.

4.5 PacueTsl 3eMJISHOTO MOJIOTHA CJEJyeT OCYIIECTBIATh MO ABYM IpyI-
IIaM NpeJIeTIBHBIX COCTOSIHUI: IMepBoii — o Hecylel CIIOCOGHOCTH U BTOPOI — 1o
Je(hOpMaTHBHOCTH.

K nepsoii rpynmne npeaenbHBIX COCTOSHUM OTHOCATCS COCTOSHUS, IIPUBOJS-
IMe 3€MJISHOE [OJOTHO U €ro OCHOBaHHE K TIOJHOW HENpPHIoJHOCTH
K OKCIUTyaTallud M BbI3BaHHBIE MOTepeH YCTOHYMBOCTH OTKOCOB M HeCyllel cro-
COOHOCTH 3eMJISTHOT'O MOJIOTHA HJTH €r'0 OCHOBaHUS.

Ko BTOpoO#i rpymnmne npeaenbHBIX COCTOSHUN OTHOCATCA COCTOSHUS, 3aTpya-
HSFOIOME HOPMAIBHYIO SKCIUTYaTaI[HIO 3€MJISHOTO IOJIOTHA BCIEACTBHE HEIOILY-
CTHMBIX OCTaTOYHBIX WM YNPYTHX Je(opMaLuii.

4.6  OcHOBHOI HeeH, 3aJI0:)KEHHOH B OCHOBY METOUYECKOIO JOKYMEHTA,
sIBIsiETCsl TpeOOBaHUE K MPOSKTHPOBAHUIO 3€MJISIHOTO MONOTHA C LENbI0 HEAOIY-
LIEHUS JOCTHXEHHUS TPEAEbHBIX COCTOSHUI COOPYXEHHS B NPOLIECCE IKCILTyaTa-
MU C YYE€TOM HCKIIOYEHHs BIUSAHUS HEONarolpHATHBIX YCIOBHH T'MAPOIOTHYE-
CKOTO PEXUMA.

47 PacueThl 3eMIITHOTO IOJOTHA JOJKHBI OCYINECTBIATHCS Ha OCHOBE
JIOCTOBEPHBIX pe3ylbTaToB WHXEHEPHO-TeONOTHUECKHX, HHKEHEPHO-
reofe3UYECKUX, HHXCHEPHO-THIPOMETCOPOJOTHUECKHX W T'MJIPOJIOTHYECKUX
u3bickanuii. ITpu HEOOXOOUMOCTH B TPYAHBIX YCIOBUSX AOMOJIHHTENBHO CIEIyeT
BBIMOJIHATH THPOTeOIOrHYECKHE, HHKEHEPHO-CEHCMONIOTHYECKHE U JPYTHE BHIBI
U3BICKaHUH.

4.8 BuausHHE TPaHCMOPTHOH Harpy3kKH Ha NPOYHOCTb, YCTOWYHBOCTH H
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Je(pOopMaTHBHOCTh 3EMISHOTO MOJIOTHA aBTOMOOWJIBHBIX JOPOT JOJUKHO YYHTHI-
BaThCA:

— B BHJIE JONOJHUTENBHON CTATHYECKOH HArpy3Kd Ha MOBEPXHOCTH 3€MIIS-
HOTO ITOJIOTHA,

— B BHJIE JONOJHUTENBHOIO JUHAMHYECKOTO BO3/ICHCTBHS, BOSHUKAOILIETO,
PacIpOCTPaHSIOIIETocd U 3aTyXalollero B rpyHTax 3€MIISHOTO TIOJIOTHA M €T0 OC-
HOBaHMs, NPUBOJAIIETO K CHIKEHUIO PAacHETHBIX 3HAYCHHH MPOYHOCTHBIX U JIe-
(hOpMaTHBHBIX CBOWCTB IPYHTOB.

49 Craryuueckue HOpPMAaTHBHBIE U pacueTHBIC XapaKTEPUCTHKH I'DYHTOB
JUISl PacyeToB 3EMIISHOTO MOJIOTHA MOJKHBEI OMpPEAENSATHCS B COOTBETCTBUU C
I'OCT 20522-2012.

4.10 Ilpu yueTe nMHAMHYECKHX Harpy3okK B pacdeTax IPOYHOCTHU, yCTOHYH-
BOCTH U Ae(QOPMaTHBHOCTH 3€MJITHOTO MOJOTHAa aBTOMOOHJIBHBEIX JOPOT ClIEAyeT

3aaBaTbCsl HOPMATHBHBIMHU Harpys3kaMHu U paCcHCTHLIMH CX€MaMH Harpy’>XKCHHU: B

cootBeTcTBUU ¢ 'OCT P 52748-2007.

5 PeKOMeHI(a[II/lIrI MO MPOrHO3HPOBAHHUIO YPOBHA JHHAMHYECKOIo BO3-
aedcTBUA TPAHCHOPTHBIX CPEACTB HA I'PYHTHI 3€MJIAHOI0 MOJIOTHA H MOKa3a-

TeJIel HX MEeXaHHYEeCKHX CBOHCTB

5.1 MH3MeHeHHe MeXaHMYECKHX CBOHCTB IPYHTOB 3€MJISHOTO IIOJIOTHA U
€ro OCHOBaHUs K ACHCTBUIO TUHAMUYSCKUX HATPY30K OT TPaHCIOPTHBIX CPEACTB C
JOCTATOMHOH [JIsl NMPAaKTUUECKUX LeJed TOYHOCTBIO YUHUTHIBACTCA CHHKEHUEM
HMPOYHOCTHBIX U Je(OPMaTHBHBIX XapaKTepUCTHUK.

52  JIast rpYHTOB 3€MIISHOT'O MONOTHA aBTOMOOHMIBHBIX JOPOT JWMHAMMYE-
CKO€ BO3JCHCTBHE ClleAyeT H3MEPSTh pacdeTHOW aMIUIMTYIOH pe3yNbTHPYIOMIUX
KoseOaHuii, BOBHUKAIOIIUMX PU IBIDKEHHH TPAHCIOPTHBIX CPEJCTB ¢ MaKCHMalb-
HO JIOIyCKaeMOH CKOpPOCTBIO.

5.3 PacueTHyro pe3yJNbTHPYIOUIYIO aMIUIUTYRY KoieOaHUil TPYHTOB 3eM-

JIAHOI'O ITOJIOTHA B IIpe/ieiaX IMUPUHBI I(OpO)KHOﬁ OACXK bl B YPOBHE €€ IIOJOIIBLI,

12
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A,, crnenyet onpenessTh B COOTBETCTBHH C JaHHBIMH TadmuIl 1-4.

Tadnmuia 1 - Pacuernole aMIUIATYABI KoTeOaHUi TPYHTOB 3eMIITHOTO TONOTHA B Ipeseiax
IIHPHUHBL IOPOKHOH OJEKIBl B YPOBHE €€ MOAOIIBEI I PACUETOB IPOYHOCTH U YCTOHUUBOCTH
3eMIISIHOTO TIONIOTHA aBTOMOOUITBHBIX JIOPOT BeeX KaTeropwii (HopMaTtueHas Harpyska HK, kmacc
Harpy3ku — 8.3 B cootBeTcTBHH ¢ ['OCT P 52748-2007)

Cpe;[HeB?.BeHIeHHOG PacueTtnas aMIIIATy 1a Komebanumit TPYHTOB 3EMJIAHOTO IIOJIOTHA B
3HAUCHUEC MOJIYJIA apeaeciiax mMupuHbL Z[OpO)KHOﬁ OJICK/IbI B YPOBHE €€ IMOJOIIBEL,
YOPYTOCTH TPYHTOB A,, MEM
3E€MJLIHOIO IIOJIOTHA, =
Ecp: MiIla TOJ'[HII/IHI)I JOPOXHOU OACKIEBL, M
0,5 0.6 0.7 0.8 0.9 1,00 1,10
20 200 163 156 116 111 100 89
40 122 100 95 78 72 65 56
60 93 74 73 59 53 48 43
80 78 62 59 49 47 40 36
100 66 53 50 42 41 34 32
120 59 46 45 37 36 30 27

Tabmuima 2— PacueTHple aMIUIUTYABI KodeOaHUi TPYHTOB 3eMIISTHOTO TIONOTHA B MpeseNax
IUPUHBL JOPOKHOI OJIKIE B YPOBHE €€ MOAOIIBE A pacueToB 1e(GopMaTUBHOCTH 3e€MIISTHO-
T'O MOJIOTHA aBTOMOOUIBHEIX Aopor kateropmit 1A, Ib, IB, Il (HopmaTuBHas Harpy3ka AK, kmace
Harpy3ku — 11,5 B cootBerctBum ¢ 'OCT P 52748-2007)

CpenmHeB3BeIIeHHOS Pacuetnas amMmmnuTyna kofebaHuil TPYHTOB 3eMIISTHOTO TIOJIOTHA B
3HAYEHUE MOJIYIS pejienax MUPUHBI TIOPOKHOM 0/IeK/IBI B YPOBHE €€ TIO/IOIIBEI,
YOPYTOCTH TPYHTOB A, , MEM
3EMILIHOTO TI0JIOTHA, TommnuHaB! JOPOKHON OJEKEI, M
Ep, Mlla 0,5 0,6 0,7 0,8 0,9 1,00 1,10
20 154 125 120 89 86 77 69
40 94 77 73 60 56 50 43
60 71 57 56 46 41 37 33
80 60 48 45 38 36 31 28
100 51 41 38 33 32 26 24
120 46 36 34 28 27 23 21

Tabmuma 3 — PacueTHble aMIUIUTYABI KoleOaHUN TPYHTOB 3eMIITHOTO TOJNIOTHA B Mpeenax
HUIUPHHBL JOPOKHOHN OJIeKIABI B YPOBHE €€ IMOMOIIBEI TS pacdeToB AehOpMaTHBHOCTH 3E€MITSHO-
ro TOJOTHAa aBTOMOOMIEHEIX mopor Kateropmii Il m IV (mopmarmBHas Harpyska AK, xmacc
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Harpy3ku — 10 B coorBetrcTBuE ¢ ['OCT P 52748-2007)

Pacuernas aMmuTya KonebaHuii TPYHTOB 3eMIITHOTO ITOJOTHA B
CpenHeB3BelIeHHOE N
mpefeNnax MHPUHEL JOPOKHON OJeKIEl B YPOBHE €€ IMOJOIIBEI,
3HaYeHNe MOy yIpy- A
TOCTH IPYHTOB 3eMJISIHO- 0> MKNf
ro onoTHa, Egy, MIla ToNmuHE JOPOXKHOH OJEKIEL, M
0,5 0,6 0,7 0,8
20 134 109 104 77
40 82 67 63 52
60 62 50 49 40
80 52 42 39 33
100 44 36 33 28
120 40 31 30 25

Tabnuua 4 — PacueTHble aMITUTYABI KOJIeOaHUH TPYHTOB 3eMIIIHOTO TIOJIOTHA B IIpefenax
MIAPUHEL JIOPOKHON OZEX/THI B YPOBHE €€ IO/IOMBHI JITA pacueToB /1e()OPMAaTUBHOCTH 3eMIISHO-
ro TIONOTHA aBTOMOOHIBHBIX opor V KaTeropud (HopMaThuBHAS Harpyska AK, kmacc Harpysku
— 6 B cootBetcTBUH ¢ ['OCT P 52748-2007)

PacueTHas aMIITY 1A KONMeOaHUil TPYHTOB 3eMIITHOTO MOJIOTHA B
CpenHeB3BEUICHHOE .
Ipenenax MHPUHEL JOPOKHOU OJIeKIEI B YPOBHE €€ IOIOIIBEI,
3HaYeHNe MOy yIpy- A
TOCTH IPYHTOB 3eMJISIHO- 0> MKMV
ro nosotsa, Eqy, Mila TonmuHe! JOpOKHOM OJEKIBI, M
0,5 0,6 0,7 0,8
20 80 65 63 46
40 49 40 38 31
60 37 30 29 24
80 31 25 24 20
100 26 21 20 17
120 24 19 18 15

5.4  CpenHeB3BellleHHbIE 3HAUEHUS] MOJYNs YIPYTOCTH TPYHTOB 3EMIISIHO-
ro MnoyiotTHa, E_,, onpenensoTcs 3aBUCHMOCTbBIO:

By hy+Eyhyt e+ Byt hy

Eep 0T (5.1)

rac

E,, E,, ...E, — MOOynH ynpyrocTH BbIAEJICHHBIX Pa3sHOPOAHBIX CJIOEB IPYHTa B
14
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npezenax 3,0 M 1o rIyGuHe, c4YUTas OT YPOBHS GPOBKH 36MIISIHOTO ITOJOTHA,;

hy, hy, ...h, — TOMLMHBI BBIJCTCHHBIX Pa3HOPOIHBIX CIOEB IPYyHTa B Npeaenax
ray6unst (3,0 - /1,,), cYUTAst OT HOMOMIBEL JOPOKHOH OJICIKABI, M;

3,0 — rmyOuHa OT ypOBHS OPOBKH 3eMISHOTO IOJOTHA, HAa KOTOPBIE PacIpocTpa-
HSIOTCS THUHAMHYSCKHE BO3ACHCTBHSA, M.

5.5 Tlpu pexOHCTPYKLUMU aBTOMOOHIIBHBIX AOPOT IPH HACHIMSX BBICOTOM
menee 3,0 M, onmuparoluxcs Ha ciabble OCHOBaHMUS, pacueTHBIC aMILTUTY Bl KOMe-
GaHHil TPYHTOB 3eMJISSHOTO IIOJOTHA B IpejelaxX IMHPHHEI JOPOXKHOH OEXIBI B
YPOBHE ee IIOJOIIBEI PeKOMEH/TyeTCsl OIpe/IeTIATh IT0 JaHHBIM HeIIOCPEACTBeHHBIX
3aMepoB. 3aMephl MPOU3BOAATCS CeHCMOAaTYMKaMU, YCTaHABIUBAEMBIMU Y Kpas
JIOpOKHOM OEX/BI HA YPOBHE €€ MO/IOIIBHI.

5.6 PacmpocTpaHeHme koneGaHMII B Tele 3eMISHOTO MOJOTHA H 3a €ro
npefelaMy IPOHCXOAUT OFHOBPEMEHHO B BEPTHKAIBHOM U TOPH3OHTAIBHOM
HaIIpaBIeHUAX. PacyeTHbIe aMILTUTYABI KONeOaHUil IPYHTOB B JIIOOOM TOUKe 3eM-
JISHOTO MOJNOTHA U er0 OCHOBAHUS ONPECNAI0TCS Mo hopMyIe:

Ay =4, eZ1981~f(¥) 85— (v):63 +83°h; 5.2
e
Az — pe3ynbTUpYOIas aMIUIMTY/ 14 KoneOaHHi IPyHTa B TOUKE Ha INyOUHE Z, M OT
YPOBHS MOJOIIBLI JOPOXKHOH OJEK/bl U Ha PAaCCTOSHHH J, M OT OCH 3eMIITHOTO
MOJIOTHA, MKM;
A, — pe3ynpTHpYIOIas aMILTUTY/Ja KoneOaHU it TPYHTOB OCHOBHOI IO CJI0EM J0-
POXXHOI OFEXABI B Mpe/ieliax ee IMUPHHBL, MKM;
9,0 npuy > b,, +9,0
fO) =3y —byo) npuby, <y < by +9,0
0 npuy < by, (5.3)

fl(y) = {(y - bgo) npu b,qo < vy
0 npuy < b,,

15
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hi=

0

(y—05-B)-tga npu0,5-B<y<H,,tga+05-B
npuy > H,, - tga+05-B

0

npuy <05-B
(5.4)

b, — moTymMpHHA JOPOKHOTO IIOKPBITHS IIOBEPXY, M

9,0 — pa3mep 30HBI HHTEHCUBHOTO 3aTyXaHHus KoJeOaHU B MOMEPEHHOM OCH JI0-

pOTY HallpaBJIEHHUH, CUUTAS OT Kpasi JOPOKHOHN OJECKIbI, M,

B — mupuHa 3eMISIHOTO MOJIOTHA NTOBEPXY, M;

HHB - BBICOTA OTKOCA HACBIIIU UJIK BBICMKH, M,

& - YyrojJ HaKJIOHa OTKOCa HAChIITA WJIH BEICMKH, OHpeﬂeﬂﬂeMBIfI prTH?-HOﬁ 3a-

JIO)KEHHS,

6, — K03 ULMEHT 3aTyxaHus KoaeOaHUH B BepTHKaJIbHON IIOCKOCTH, 1/M;

85, 65 — KO ULIMEHTBHI 3aTyXaHUs KoJeOaH I B TOPH30HTAIBHOMN MIOCKOCTH,

1/m;

83 — KO3 PUIHUEHT 3aTyxaHHs KojeOaHUuH B OTKOCHOM 4acTH, 1/M, onpenenseTcs

bopmyIoi:

lgé,
s =

=<1 5.5
1,5 ctga (5:3)

KoaddunueHTs! 3aTyxanus KoneGaHHii cielyeT onpeaessTh 110 JaHHbIM Ta0JIH-

IEI 5.

Tadnmuma 5— Kodpdunuents! 3aryxannst KonebaHuil B rpyHTax 3eMISTHOTO TTOJIOTHA U 3a

€ro npejaciIaMmn

KonaddunuenTr! 3aTyxanus kogebamuii, 1/M

[Toka3atens ”
HanmMenoBanue . B TOPU3OHTAILHOM MITOCKO-
TEKY4eCTH, | B BepTHKaIbHOM MIIOCKOCTH, §;
rpyHTa CTH
IL 7 "
BLIEMKaA HAacChIIb 85 8
ITecku - 0,18-0,21 0,22-0,24 0,10 0,008
<0,0 0,21 -0,24 0,23 - 0,26 0,105 0,008
Cynecu
0-1,0 0,25-0,36 0,27-0,32 0,083 0,005
0-0,25 0,27-0,31 0,30-0,32 0,084 0,004
Cyrimaku
0,25 -0,50 0,32-0,33 0,33 -0,35 0,078 0,002
0-0,25 0,24 -0,27 0,26 - 0,29 0,096 0,006
I'mura
0,25-0,50 0,28 -0,30 0,30-0,32 0,085 0,005

IMpumeyanue. [)pyHTaM ¢ THOBBIIIEHHON BIAXXHOCTBIO COOTBETCTBYIOT OOIblIMe 3HaYeHUS Koadumuenra §;. Js

TIPOMEKYTOUHBIX 3HAYCHUH MToKa3aTeIst TEKYy4eCTU I(O3(1)(1)I/IIII/ICHTLI OIpPeeIA0TCa I/IHTepHOJISIHI/ICﬁ.

16




O/IM 218.2.068-2016

5.7 TlapameTpsl, XapakTepH3YIOIHME COMPOTUBICHUE CABULY, a TAKXKE Je-
(opMaTHBHEIE CBONCTBA I'PYHTOB IPH JHMHAMHYECKOM BO3IEHCTBHHU, B 3aBUCHMO-

CTH OT PacUeTHOH aMIUTHUTYAbI KOJIeOaHHH OIpeIeNgI0TCs COOTHOIEHHAMHU:

Cow = Cer| (1 — K¢) + K¢ - e K A=40)] (5.6)

Pps = Per[ (1= Kp) + K,y - e74] (5.7)

Ep = Eer[(1 = Kp) + Kp - e 7K (4=40)] (5.8)
Eypu = Ey_ee[(1 = Kp_y) + Kp_y - @75 4=40)] (5.9)

rae

K — MakcuManbHOE OTHOCUTENBHOE CHHUIKCHUE YCNIBHOTO CLEIUICHHS IPyHTa IIPU
JIEeWCTBHU TPaHCITOPTHON THHAMHYECKON HATPY3KH,

K, — MaKcuMaibHOE OTHOCUTEILHOE CHUKEHUE yIJla BHyTPEHHETO TPEHHUS IPYHTa
IIpYU 1€WCTBUH TPAHCIIOPTHOM JUHAMUYECKON Harpy3KH,

Kg — MaKcHMalbHOE OTHOCUTENBHOE CHIDKEHHE MOy Ae(hOopMaliu IPyHTa IpU
JIeHICTBUY TPAHCIIOPTHON AUHAMUYECKOIH HAarpy3KH,

Kp, — MakCHMaJbHOE OTHOCUTENBHOE CHHXKEHME MOJYJIA yNpPYroCTH IPYHTa MpH
JeliCTBUY TPAHCIOPTHOM JMHAMHUYECKOH Harpy3KH,

Cers Per> Ecrs Ey_cr — PacYETHBIE 3HAYEHHUS YIEIBHOTO CIIETUIEHHS, YI/1a BHYTPEH-
Hero TPEeHUS, MOAYJIs Ie(opMallii U MOIYNs YIPYTOCTH I'PYHTa NMPH CTATHIECKUX
Harpyskax;

Crpts @rpi> Enpis Ey— gy — PacyeTHble 3HAYEHHS yIENHHOTO CIETUIEHHS, Yria BHYT-
PEHHEro TpeHUs, MOJyNs AedopMalii U MOZYJIsl yIPYTOCTH TPyHTa MPH JHHAMU-
YEeCKOM BO3/IEHCTBUU,

A — amIuuTy 1a KoneGaHui, MKM, onpeaenseMas o ¢popmyie (5.2);

A, - aMIIUTYOa KoneOGaHui, BEI3BIBAIOINAs CHHKCHHE MEXaHHYECKHX XapaKTepH-
CTHK TPYHTOB He Ooiee ueM Ha 3-5%. B pacuerax nomyckaercs NpUHHMATh

10 MxM;
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K, K’ — coOTBeTCTBEHHO KO (HIMEHTH BHOPOpa3pyIIeHUsSI 1 BHOPOaehOpMHUPO-
BaHMS IIPU UCIBITAHUHM IPYHTOB B YCIOBHAX TPEXOCHOIO CKATHsl, MOT'YT IMpPUHH-

MAaThCs B COOTBETCTBUH ¢ TabiuuamMu 6-7.

Taonuma 6 - Kodpounuentsr BUOpopa3pyieHns U BUOpoiepOpMUPOBAHUST TIUHUCTHIX

TPYHTOB

HaumenoBanue rpynra
[okazaTenu Cymecu ¢ Jj, Cyraunku ¢ [, I'muner ¢ Jj,
0,16- . 0,16-
<00 | 0006 | 00,15 0.45 >045 | 0-0,15 0.45 >0 45
K 0,006 0,025 0,006 0,011 0,02 0,005 0,010 0,015
K' 0,007 0,02 0,008 0,012 0,015 0,010 0,012 0,018
Tabdbnummuma 7 - KoxpdumuenTtsr BuOpopa3pymeHnuss # BHOPoAeGOPMUPOBAHHS TeCUaHBIX
TPYHTOB
HaunmeHnoBaHHE rpyHTa
I [lecku rpaBenucTHIE,
oKazaTenu y
KpYIHBIE, cpeHeli Kpyr- [leckm Menkue [lecku nouteBaTeie
HOCTH
5, <08 5, <08 5.<08
K 0,006 0,012 0,019
K’ 0,005 0,013 0,022
5.8 OcHOBHBIMH TOKa3aTeJIIMH, OIPEACSIONIMMH YYBCTBUTEILHOCTD

MEXaHUYECKHX CBOMCTB IF'PYHTOB 3€MJIIHOI'O IIOJIOTHA M €0 OCHOBAaHHUA K nel-

CTBUIO ITUHAMUYCCKUX TPAHCIIOPTHBLIX HAI'PY30K, SABJIAIOTCS.

— MakKCUMaJIbHOC€ OTHOCHUTECJIbHOC CHHUIKCHHUEC YACJIbHOI'O CUCIIJICHUA I'PYHTa

MpH IeHCTBUX TPAHCHOPTHOM TUHAMUYECKON HArpysku, K,

— MaKCHUMaJIbHOC OTHOCUTCJIbBHOC CHHUKXCHUE YIJla BHYTPEHHETO TPEHUA

I'PYHTa NpH AeHCTBUU TPaHCIIOPTHOM JMHAMUYECKOW HArpys3ku, K,

— MaKCHMaJbHOE OTHOCHTEIBHOE CHHIKCHHE MOAYNS JeopMaluu TPyHTa

IIpU A€UCTBUH TPAHCIOPTHOH JUHAMHYECKON Harpysku, Kg;

— MaKCHUMAaJIbHOE OTHOCUTENIBHOE CHIKEHUE MOAYJIS YIIPYTOCTH TPYHTA MIPH
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JeICTBUU TPaHCIIOPTHOH JUHAMHYECKOH HArpy3KH, KEy.

5.9 Tlokaszarenu, mpuBeACHHEBIC B I. 5.8, CleayeT, Kak MpPaBHJIO, ONpe/e-
NATh II0 pe3ylbTaTaM HEIIOCPEICTBEHHBIX HCIIBITAHUH IPYHTOB B JaGOpaTOPHBIX
YCIOBHAX MO hopMyam:

min
CCT—n - C,ZlH

K. =-Son A (5.10)
¢ Ccr—n
_ amin
Kq) — (pCT—n (leH (511)
Per—n
E.. _ pmin
KE — cr—n EAH (5]2)
ECT—TI.
Ey_cr_p — EMR
Kg, = it CO— i (5.13)
Ey—CT—n

rae

Cer—n> Per—n> Ecr—n, Ey_cr—p — HOPMATHMBHBIE 3HAYEHUS Y/ENBHOIO CIUEILICHHS,
yri1a BHYTPEHHEro TPeHHUs, MOy Ae(OpManui U MOXYIs YIPYTOCTH IPYHTa MPH
CTATHYECKUX HUCIIBITAHUAX, BBITOJIHAEMBIX B COOTBETCTBHH C PEKOMEHIALMAMH

I'OCT 12248-2010;

C AmHi", (pﬁ'ﬁf”, E}Sf”, E;’i‘Z’H — MHHHMAJIBHBIE 3HAYEHHUS YEIBHOTO CUEILICHHS, YIia
BHYTPEHHEr0 TPEHUs, MOAYJsl Ae(hOpPMALMK ¥ MOAYJIsl yNPYTOCTH IPYHTa, Olpe/e-
JEHHbIC NPU JeHCTBUH BHOpOMHAMUYECKON Harpy3ku. PexomeHaauuu no ompe-
JICTICHHUIO JaHHBIX MOKa3aTenel MpUBEeHBI B paszene 6.

5.10 J[lomyckaeTcs Ha CTaJuMu pa3pabOTKH IMPOCKTHOMH JAOKYMEHTALHH JUIS
HPEBAPUTENBHBIX PACUETOB MPH OTCYTCTBHH HIIM HEJOCTATOMHOCTH OIMBITHBIX

JaHHBIX UCTIOJB30BATh NOKasatenu K¢, K, Kp n Ky, , npuBenieHHbIE B Tabmmnax 8-

9.
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Tab6numa 8- Iloka3arenn YYBCTBHUTCJIIBHOCTH MCXaHUICCKUX CBOWCTB IITUHUCTBIX TPYHTOB K

JUHaAMHYCCKOMY BO3JICHCTBUIO

HauMenoBanue rpyHTa

I[Toxazarenu Cymecu ¢ Jj, Cyrnunku ¢ [ I'munst ¢ Jj,
0,16- . | o16-
<00 | 0,0-0,6 | 00,15 0.45 >045 | 0-0,15 0.45 >0.45
K, 0,10 0,60 0,20 0,50 0,15 0,15 0,55 0,13
K, 0,07 0,40 0,10 0,40 0,08 0,09 0,45 0,10
K 0,35 0,85 0,25 0,65 0,35 0,20 0,60 0,35
K, 0,15 0,35 0,15 0,25 0,20 0,12 0,24 0,18

Tadnuma 9 - llokazarenu YYBCTBUTCIIEHOCTH MEXaHUYECCKUX CBOWCTB MeCUaHbIX TPYHTOB K

JAUHAMHAYECKOMY BO3),ICI>i CTBHUIO

HamMmeHoBanue rpyHTa
[Tecku rpaBenucThIe,
IlokazaTemu N
KpYIOHLIE, CPEAHEU KPYII- HCCKI/I MEIIKHUE HECKI/I IIBIIICBATHIC
HOCTH
5, <08 5, <08 5, <08
K. 0,10 0,20 0,30
Ky 0,15 0,18 0,20
Ky 0,25 0,40 0,55
KEy 0,10 0,18 0,25

6 PexomMenganuu no onpeaejJeHHIo nokaszareJiei YYBCTBUTEJBbHOCTH

MeEXaHH4YE€CKHX CBOMCTB IPYHTOB K AeHCTBHIO JHHAMHYECKOH TPaHCIOPTHOI

HArpy3KH

6.1 Hacrosmuii paszgen COAEpKHT pPEKOMEHAALUH IO JabopaTOpHOMY

OIIPEJECNICHUIO XapaKTePUCTUK IIPOYHOCTU M Ae(GOPMHUPYEMOCTH AMCHEPCHBIX

I'PYHTOB, a TaKke IoKa3aTeJeil UX YyBCTBUTEJIBHOCTH NpPHU AeHCTBUU JHHAMUYE-

CKUX Harpy3oK OT TPaHCHOPTHBIX CPEACTB.
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6.2 JlaboparopHoe ornpeeneHue XapaKTepHCTHK MPOYHOCTH H AeHOpMHUpY-
€MOCTH JJUCIIEPCHBIX TPYHTOB PEKOMEHIYETCsl BEIIOMHATE B MPHOOpaX TPEXOCHOTO
CXKaTHs, JAIOIIHX BO3MOXHOCTh OOKOBOTO paclIdpeHHs 00pa3la IrpyHTa B yCIOBH-
AX TPEXOCHOTO OCECHMMETPUYHOIO CTATHYECKOTO HArpyKEHHs IPH G, = Gy = O3,
a TaKKe IMO3BOJSIOIINX MOICIHPOBAaTh IUHAMHYECKOE BO3ACHCTBHE Ha oOpaser
WCTBITEIBAEMOTO TPYHTA (BUOpOCTabUIOMETpax), I/le 0;— MaKCHMallbHOe TNaBHOe
BEPTHKAIBHOE HANpPSIKEHHE, O,, O3 — MUHHUMAIBHBIC, TTaBHBIC [OPH30HTAJbHEIE
HaIpsUKSHUS.

6.3 /s MCHBITEIBaEMBIX T'PYHTOB JOJDKHBI OBITH OIpeJieNieHb! (hU3HUecKue
xapakrepuctaku mo I'OCT 5180-84: pnaxxHOCTB, IIOTHOCTh, TNIOTHOCTH YACTHII,
BIaXXHOCTH Ha IPaHUIAX TEKYYECTH W PAcKaTHIBAHUSA, I'PaHyJIOMETPUYECKHH CO-
cta rpyHToB 110 I'OCT 12536-79, a Taxke BBIYHUCIEHBI INIOTHOCTh CYXOI'0 IPYHTA,
KO3 GULUEHT TOPUCTOCTH, KOIPOUIMEHT BOJOHACHIIIEHHS, YHCIO IIACTHYHOCTH
H TTOKa3aTelb TeKy4eCTH (I CBA3HBIX JIUCTIEPCHBIX IPYHTOB).

6.4 KoncTpykiuss BUOpocTabMiIOMeTpa AOIDKHA YIOBIETBOPATH CIEIYIO-
UM TPeOOBaHHUAM:

— MaKCHMalbHO® CHM)XEHHE BIMSHHSA CUNl TPEHHS IPyHTa O KeCcTKHe Io-
BEpXHOCTH YacTel mprbopa;

— BO3MOXHOCTb HE3aBUCHMOI'0 PErYJIUPOBaHUA ABYX IJIABHBIX HaIpsXKe-

— MaKCHMallbHOe CHWKCHHUE BIMAHHS MaKkpo- U MHKPOHEPOBHOCTEH TOPLIOB
o6pa3lia Ha pe3yNnbTaThl 3KCIEPUMEHTOB;

— HCKIIOUeHHe BO3MOMKHOCTH TOSABNEHHS MECTHBIX HallpsDKeHMH B TpyHTE
o0pasua B MecTaxX ero KOHTaKTa ¢ Harpy304HbIMH YCTPOHCTBaMH,

— BO3MOXXHOCTB Pa3BHUTHs OCeBOH JedopManuy oOpaslia He MeHee, YeM Ha
25% ero nepBOHa4YanbHOM BEICOTHI,

— BO3MOXXHOCTh CO3[jaHHA B KaMepe BHOPOCTaOMIIOMETpa peryIHpyeMoro
JMHAMHAYECKOTro BO3AEHCTBHUS Ha HCIIBITHIBAEMBIH 00pa3ell IpyHTa 3a CUeT Iy/lbca-

1K OOKOBOIO JaBIEHHUS B quanasone a0 2Ao; = 0,08 MIla (rae Aoy - ammuryna
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IyBCAIK OOKOBOTO AaBleHUs B kKaMepe Mproopa) ¢ yactoToit xo 60 I';

— BO3MOXHOCTh PETHCTPAlMH KoNeOaHHH MHHEpadbHBIX YacTHI[ T'PYHTa
HENOCPE/ICTBEHHO B IIpHOOpe;

— TOYHOCTH 3aMepoB AedopMaluii 06pa3ios He MeHee +0,01 MM,

6.5 Tlpu oArOTOBKE W MPOBEACHUH UCHBITaHUIl, pH 00paboTke pe3ynbTa-
TOB ciefyeT pykoBoacTBoBaThes Tpebosanmsamu ['OCT 12248-2010, a taxxe pe-
KOMEHMAIUH, H3T0XKSHHBIX HIDKE.

6.6 [Ina onpeneneHus nokaszaTeneldl OTHOCHTEIBHOTO CHUKCHUS YAEIBHOTO
CICIUICHHS M yIia BHYTPEHHEro TPEHHS IPyHTa INPU ACHCTBHH JUHAMUYCCKOU
Harpy3Ku HeoO0X0IUMO:

— OIIPeNeNUTh 3TH [TOKA3aTEeH IIPH JeHCTBUH CTAaTHUECKON HArPy3KH;

— OIpeNeNuTh IPOYHOCTHBIE IMOKa3aTeNlH IIPH JeHCTBHH MaKCHMalbHOH
JMHaMUYEeCKOH Harpy3KH,

— 1o popmynam (5.10) u (5.11) Beruncnnts noxasarenu K; u K.

6.7 OmpeieneHne IPOYHOCTHBIX CBOMCTB TPyHTa B IPHOOpE TPEXOCHOT'O
CKaTHs IPH ACHCTBHM CTaTHYECKOH HAarpysKH CIEAyeT BEIIONHSATH B MONHOM CO-
otBeTcTBHU ¢ pekomeHnanuamu I"OCT 12248-2010.

6.8 OnpeneneHne MUHUMANBHBIX 3HAYEHUH MPOYHOCTHBIX XapaKTePUCTUK
IPyHTa NpH JeHCTBUM AHHAMHYIECKOH Harpy3KH CIEIyeT IIPOM3BOJUTH NPH 3Ha4e-
HUSIX MyJNbcalud OOKOBBIX HampsikeHuit 2Ac; = 0,07 — 0,08 MIla B yacToTHOM
nuamasone 10-30 T,

6.9 YuuthiBas xapakTep paGOTHI [PYHTOB 3EMIISIHOTO IIOJNOTHA, BOCTIPHHM-
MAIOIIEro MOCTOSIHHYIO HAarpy3Ky OT COOCTBEHHOIO Beca NOPOKHOM OJEXIBI, a
Take HEmpONODKWTENBHBIM Iepwoi NeHCTBUS IUHAMUYECKOW Harpysku OT
TPaHCIIOPTHOT'O CPECTBA IIPU 3aTPYAHEHHOM JPEHHPOBAHUU BOJIEI OIpelelieHHe
MIPOYHOCTHEIX XapaKTePUCTUK I'PYHTOB, KaK IIpH NeHCTBHHU CTATHYSCKOI Harpy3KH,
TaK U IpHU NeHCTBUHN AUHAMUYECKOf HArpy3KH, CleIyeT BBIIOIHATE II0 CXeMe KOH-
COJIUIMPOBAHO-HEIPCHUPOBAHHOT'O HCIILITAHHUS.

6.10 3HaueHMS MPOYHOCTHBIX XapaKTEPUCTHK IPYHTA, KaK MpU OefCTBHU
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CTaTHYECKUX, TaK U MNpH JeHCTBUM MaKCHUMAaJIbHBIX JUHAMHUYECKHX Harpy3ok
JOJKHBI OIIPEEISTECS He MEHee 4eM AN TPeX MACHTHYHBIX 00pa3lioB HCCieIye-
MOTO IpYHTa IIPH Pa3IUYHBIX 3HAUCHUSIX BCECTOPOHHETO JaBICHHUS Ha oOpasell.

3HaueHUS BEIUYUH BCECTOPOHHEIO NaBIEHHs B Kamepe Mmpudopa Tpexoc-
HOT'O CXKATHsI PEKOMEHIYeTCs IPUHUMATh C YMETOM pacueTHBIX Harpys3ok. llpu oT-
CYTCTBHUH YKa3aHHBIX JaHHBIX 3HAUCHHs BEJIMYMH BCECTOPOHHEro OBITOBOTO JaB-
nenus moryT 661Th mpuHATEHL 0,02; 0,04 u 0,06 MI1a.

6.11 [ns ompeneneHus moxasarenell OTHOCHTEIBFHOTO CHIJKEHUS XapaKTe-
PUCTUK Ae(OPMaTHBHOCTH TPYHTa IIPU ACHCTBHM JMHAMHUHYECKON Harpys3KHu HeoO-
XOZIUMO:

— OTIPEAEIUTH 3TH [TOKa3aTeNH IpHU JeHCTBHH cTaTHYEeCKOI Harpy3KH;

— ompenenuts Ie(opMaTHBHBIE XapaKTCPUCTUKH NpPU IEHCTBHM MAaKCH-
MaJIbHOH NTHHAMHMYECKON Harpy3KH,

— 1o popmynam (5.12) u (5.13) Beraucauts nokaszarenn K u K.

6.12 Onpegnenenue nepOPMaTHBHEIX CBOWCTB IPyHTa B IIPHOOpPE TPEXOCHO-
IO CKaTHA NPH ASHCTBHM CTATH4ECKOH HArpy3KH CIEAYeT BBHINOJHATH B COOTBET-
ctBuH ¢ pekomeHgauusamMu ['OCT 12248-2010.

6.13 OmpezneneHne MUHHMAIBHBIX 3HaYEHUH Ne(OPMaTHBHEIX XapaKTepH-
CTHUK TpyHTa IpU ASHCTBHUM ITMHAMUYECKOH Harpy3kH CIeXyeT IMpPOW3BOAHUTEH IPH
3HA4YEHUAX IIyJbcalii OOKOBBIX HampsxeHu# 2Aoc; = 0,07 — 0,08 MIla B ua-
ctotHoM auamnasone 10-30 I

6.14 OmpeneneHne MPOYHOCTHBIX XapaKTEPUCTHUK I'PYHTOB, KaK NpH AeH-
CTBHH CTaTHYECKON HAarpy3KH, TaK Y IIPH ASHCTBUH IMHAMUYECKON Harpy3KHu, cie-
IYeT BBIIIOJIHATH [0 CXeMe KOHCOIHIHUPOBaHHO-APEHUPOBAHHOTO HUCIIBITAHUS MIPH
MIOCTOSHHOM U HENPEePHIBHOM JISHCTBIH JUHAMHUECKOH Harpy3Kkd B TeHeHHe BCEI'O
9KCIIepUMEHTA.

6.15 Monyns ynpyroctd rpyHTa BBIMUCISIOT IO Pasrpy304HOI BETBH 3a-
BHCHMOCTH OTHOCHUTEJBHOU AehopMamyu oOpa3lia OT BEIMYUHBI BEPTUKAILHBIX

HaIpsKCHUH.
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7 MeTtoanuecKue PEeKOMEHAAIIHH IO pacyeTy yCTOﬁ‘lHBOCTl/l OTKOCOB
3€MJISHOI'O IOJIOTHA € YY€TOM JHHAMHY€CKOIo BO3eHCTBHS OT TpaHCHIOPT-

HBIX CpeacTB

7.1 O6mue cBeAeHHUA IO pacyeTy YCTOHYHUBOCTH OTKOCOB 3€MJISIHOTO

MOJIOTHA € y4€TOM ANHAMHU4Y€CKOro BOSﬁleﬁCTBﬂﬂ OT TPAHCNOPTHBIX CPEeACTB

7.1.1 Meroaudyeckue peKOMEHAAIMH paclpOCTPaHSIOTCS Ha OTKOCHI, CJO-
’KEHHBIe TTHHUCTEIMH, MECYAHBIMH, FPABETHCTEIMH U IEGEHUCTEIMH HENIPOCaT0U-
HBIMH rpyHTaMmu. [Ipu 3TOM npeanonaraercs, YTo B OCHOBAHUHM OTKOCOB TaKXKe 3a-
JIETal0T HEMpPOCaJ0YHbIe U HE BEHHOMEP3JIbIe IPYHTEI.

7.1.2 PacyeTHas cxeMa M METOJ pacyeTa BBHIOHpAIOTCA B KaXJIOM Cllyuae
uHauBHOyanbHO. IIpyu MX BEIOOpe HEOOXOOUMO YYUTHIBATH BO3MOKHOCTH MHOIO-
o0pa3us ¢popM MposBIEHUS HAPYLIEHHS YCTOWYHBOCTH OTKOCOB. BbiOpaHHas pac-
YeTHas cXeMa JOJKHAa COOTBETCTBOBAThH HauboJiee BepOATHOM ISl JAaHHOTO CITydast
¢bopMe HapyImIeHHs YCTOWYHBOCTH OTKOCa, ONpeJeNsieMOd HHXEHEepHO-
re0JIOTHIECKUMU OCOOEHHOCTSMH U OCOOSHHOCTSMH YCJIOBUH pabOTHI OTKOCA.

7.13 B Tex ciydasx, Korja TpPYJHO 3apaHee OOCTOBEPHO ONpEAETHTbH
Hamboyiee BepoATHYIO (OpPMY HapyIIeHUs YCTOWYHBOCTH OTKOCa, HEOOXOIHMO
MIPOBECTH KOMIUIEKCHBIE pacyeThl, HCXOMS U3 IBYX HJIHM HECKOJNBKUX Hauboiee Be-
POSITHBIX CXEM.

7.1.4 PacdeTsl YCTOWYMBOCTH OTKOCOB HACHIIEH U BBIEMOK HEOOXOIMMO
[IPOBOJUTH /TS PACUSTHBIX MOMepedHbIX npoduielf. B kauecTBe pacueTHBIX MPHU-
HUMAIOTCS TIOMEPEYHUKH ¢ Hanbollee HeOMAronpHATHEIM COYETaHHEM Pa3JIMYHBIX
(aKTOpOB, TAKUX, KaK BBICOTA U KPYTH3HA OTKOCA, BETMUMHA CABUTOBBIX XapaKTe-
PHMCTHK TPYHTOB, MOIIHOCTH ¥ PACHOJIOXKCHHE CIabbIX MPOCNOeK, HAKIOH CIIOEB,
HAJIMYUE BEIKTHHHBAIOIINXCS TPYHTOBBIX BOJ| HJIH MOATOIUICHUH H T.II.

7.1.5 PacdeTpl yCTOWYHUBOCTH BHINOJHAIOTCS [ YCJIOBHH MIOCKOW 3aja-
M, T.€. JUIS DJIEMEHTa OTKOCA MPOTHKEHHOCTRIO (BAOMB TPacchl) 1 M.

7.1.6 JInga npoBeleHMs pacdeTa YCTOHYHMBOCTH IIPH JEHCTBMM JUHAMMYe-

CKHUX Harpys3ok HCO6X0)Z[I/IMBI]
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— JlaHHBIE 10 OOIIMM MHXXEHEPHO-I'e0JOrHUYECKHM YCIOBUSAM paloHa CTpo-
UTEIBCTBA,

— 3aJlaHHOE O4YepTaHHE OTKOCA,

— IeOTeXHMYECKUH pa3pes 110 PACYETHOMY IIONEPEUHHKY,

— pacHeTHBIC 3HAUCHUS (HU3MKO-MEXaHHYECKHX XAapaKTEPUCTUK I'PYHTOB,
CJIararollux OTKOC U €T0 OCHOBAHHUE;

— 3HA4YEHHA IIOKa3aTeled 4yBCTBUTEIBHOCTH MEXAHUYECKUX CBOMCTB IPYH-
TOB K JEHCTBHIO JUHAMUYECKON Harpy3KH,

— mapameTpbl JUHAMHYECKOTO BO3ACHCTBUSA TPAHCIIOPTHBIX CPEACTB Ha
IPYHTBI 36 MJITHOTO IIOJIOTHA,

— THAPOTeOJIOTMYECKHUE JJAHHBIE,

— pacueTHBIE BPEMEHHBIE HAIPY3KH.

7.1.7 CreneHp HOCTOBEPHOCTH pacueTa OIpeenseTcs MPaBHIBHOCTBIO BEI-
0opa pacueTHOH CXeMBbl M PacCHETHBIX 3HaYCHHH CABUTOBBIX XapaKTCPHUCTHK I'PYH-
TOB OTKOCA U €r0 OCHOBAHHSI.

7.1.8 Tlpu pacueTe yCTOHYHBOCTH OTKOCOB 3E€MIITHOTO ITOJIOTHA aBTOMO-
OWJIBHBIX AOPOT YUUTHIBAIOTCS BOSHHKAIOLIHE B OTKOCE HJIH B €r0 OCHOBAaHHHU YCH-
T

— OT COOCTBEHHOT'0 Beca IpyHTOBOM TOJILH;

— OT BO3AEUCTBHSI BpeMEHHO MOJIBH)KHON HArpy3KH (U1 HACBITIeH );

— B pe3ynpTarte (pUIBTpaldd TPYHTOBBIX BOJI, TIOATOILIEHHS HJIM 3aTOTLIe-
HUS HACBIIM BOJXOH, a TAKXKE AOMOJHHUTEIBHBIE YCUIUS, BOSHUKAIOIIUE B PE3yJib-
TaTe CCHCMUYECKUX SIBICHHMN.

7.1.9 Tlpu pacueTe yCTOHYHMBOCTH OTKOCOB HACBIU B Ka4€CTBE BPEMEHHOH
MOJIBIKHON Harpy3kH B cooTBeTcTBHE ¢ ['OCT P 52748-2007 npuHrMaroT Hopma-
TuBHy0 Harpys3ky HK, mpenctaBneHHON B BHAe OJUHOYHON YETBIPEXOCHOU Te-

JIIKKHU C HArpy3Koit Ha kaxayw ock 18K (kH) (pucyHok 1).
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Monoca Harpyaku HK Paamepb! 8 MeTpax
II | -1
18K 18K 18K 18K 9K 9K
L 1 (]

D=36
.

PucyHnox 1-CxemaHopMaTuBHOI Harpyskun HK
1L pacyeTa yCTOHUYMBOCTH OTKOCOB HACHITH

7.1.10 Knacc Harpysku K ciemyeT mpHHHMaTh st aBTOMOOHIBHEIX JOPOT
Bcex Kareropwii — 8,3.

7.1.11 Vder BpeMeHHOH MOIBIKHOM HAarpy3KH OCYIIECTBIAETCA ITyTEM
IpMBe/IeHUs €€ K AKBUBAJIESHTHOMY CIOI0 IPyHTa 3eMIISHOTO ITONOTHA. TONIUHY

3KBUBAJICHTHOTO cios rpyHTa H,, M, BeramCensgioT mo dopmyne (7.1).
_ 4-18K 1)
(D+02):(c+08): Prp .

H3

rue
18K — HopmaTuBHas oceBas Harpyska HK, xH;

D — 6a3a HopmarusHo# Harpy3ku HK, m (puc. 7.1);

¢ - xones HopmaruBHoi Harpysku HK, m (puc. 7.1);

Prp — IWIOTHOCTB IPYHTA, KH/AC.

7.1.12 DOkBUBaNeHTHBIH ClOH IPyHTa pacronaraeTcs MO Beel LMIMpUHE 3eM-
JSHOIO II0JOTHA. BIONB 3eMISIHOTO TOJIOTHA SKBHBANCHTHBINH CNOi TpyHTa pac-
IPOCTpaHseTCs Ha HEOTPaHUUEHHYIO JUTHHY.

7.1.13 TIpu BeiOGOpe pacueTHOH cxeMbl M METOJAA pacyeTa yCTOHYMBOCTH
MPOEKTHPYEMOTO WIIH CYLIECTBYIOLIEro OTKOCA HEOOXOAUMO YUUTHIBATH BO3MOXK-
HOCTB pasnu4HbIX GopM HapyleHHs obImeil ycroliuuBocTu oTkoca (cM. Tabn. 10 u

PHCYHOK 2).
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Pucynok 2—OcHoBHBIE pOpMEI HApYIIEHHS OOIIEil YCTONUYHBOCTH OTKOCOB!

a - obpyuieHne co Cpe3oM U

BpalliCHUEM

6 - cKOI IIpH IIOTEpE Hecymeﬁ CIIOCOOHOCTH OCHOBAHHA, 6 - CKOJILXKCHHUC, 2 - OIIOJI3CHb-CABUT

Tabnuna 10 - OcHoBHEIE GOPMEI HAapyIIEeHHS O0IIEH YCTOWYUBOCTH OTKOCOB aBTOJOPOK-
HBIX 1 KCJIC3HOAOPOKHBIX HachITIEW U BEIEMOK

DOopMbL HAPYIIEHAS
o01elt ycToiauBo-
cTH

Xapakrep gedpopmanyu

XapakTepHbIe 0COGEHHOCTH CTPOEHUS TOJIIIA
OTKOCa

O6pywmenue co cpe-
30M U BpalllCHAEM

[epemelnenne yacTu OTKOCA B pe3yIbTaTe
cpe3a 1o KPUTHIECKOH TOBEPXHOCTH, OOBIT-
HO Onu3KOH 1O (PopMeE K KPYTIIo-
TAIAHIAPAIECKOH, C HEKOTOPHIM TTOBOPOTOM
BOKPYT TOPU3OHTAIILHON O0CH

OTKOCEHI, CJIOXKE€HHbI€ [IMHUCTHIMU rpyHTaMu, ¢
A0CTAaTOTHO OTHOPOIHBIM CTPOCHUEM

Ckou1 ipu motepe
Hecylel cioco0HO-
CTU OCHOBAHUS

BepruxanbHoe nepeMelneHye (OMyCKaHHE) C
60KOBBIM JIBIKEHHEM JacTH OTKOCA B pe-
3yJIbTAaTE BBIJABIUBAHUA WM BEIHOCA TPYHTA
HEYCTOWUMBEIX CIIOEB, 3aJIeTAIONIAX B TONIIE
0TKOCA WM B €T0 OCHOBAHUU

Hammuue B To/Ime 0TKoca WM ero OCHOBaHUH
HU3KOIPOYHEIX TPYHTOB, CIIOCOOHBIX BBIJABIIH-
BaThCA 1OJI BO3/IEHCTBUEM BhIlIENEKALIUX CIIO-
€B; HallM4ue T'UApOJMHAMIYeCKU HeyCToHIn-
BHIX NIECKOB-ILIBIBYHOB; HAIIMYUE THAPOHE-
CTOUKUX MOPOoJ| (KaMEHHAs COJIb, THIIC U T.IL.)
WIN Pe3KO NPOCaJ0THEIX TOPOA U T.II.

CKoIpKeHue

CIBUT 9acTH OTKOCA IO HAKIIOHHBIM TLIOC-
KOCTSIM HaIUIAaCTOBAaHWH, IPEBHUX CMEIEHUM
4TI

Hanudue AcHO BEIpaxXeHHOMH, onpenenseMoit
re0JIOTHYECKUM CTPOESHUEM TOJIIU IIOBEPXHO-
CTH CKOJIBLKEHUA CO 3HAYUTEIILHBIM YIJIOM IIa-
JEHUA B CTOPOHY OTKOCA

OnoJseHb-c IBUT

IlouT ropuscHTAIBHOE NIEPEMEINEHAE Ya-
CTH OTKOCA 0 BO3I(eﬁCTBHEM 0OKOBOTO
IaBIeHUA 3EMIISTHBIX Mace (pacuopa) 1
(UIBTPaIOHHOTO JIABJICHHS 110 CIabo
MPOCIIOKE WIK IO YBIIAXKHEHHOH OBEPXHO-
CTU NOACTWIAIOIIETO TIIHHACTOTO IIacTa

HPU FTOPU30HTAILHOM €TI0 3aJICTAHUA

Hanuaue couctoro CTPOCHUA TOJIIIH C
YBJIA)KHEHHBIMU MATKAMU TUIACTUTHBIMUA TJIA-
HUCTBIMH l'lpOCJ'IOﬁKaMH, 3alIeratouuMu ropu-
3OHTAJIBHO WIH C MAIILIM IIAJICHUEM

7.1.14 Jna onpeneneHuss KodpQHULHUEHTa YCTOHYUBOCTH BBIICICHHBIH
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CIOM3aI0UIMI MACCHB IPYHTa, OTPAHHYEHHBIN [IOBEPXHOCTBIO CKOJIBXEHHS, pa3je-
JAI0T BepTHKANBHBIMA CEYEHMAMHM Ha paf 6mokos. IllupuHy OnokoB He ciexyer

HpHHHMATE Oonee 2 - 3 M.

7.2 PacyeT no cxeMe 06pyIIeHHs CO CPe30M U BpalleHHEM

7.2.1 Jlng OUEHKH YyCTOHYMBOCTH OTKOCOB, IIPEATIONATras, YTO HapyLICHHE
YCTOHYMBOCTH OTKOCA MOXET MPOU3ONTH B (popMe OOpYyIIEeHHs CO CPE30M M Bpa-
IIEHUEM, CIEyeT HCIONb30BaTh METOA KPYINOMHIMHAPHICCKAX MOBEPXHOCTEH
ckonbxenus B Moan¢ukanuu K. Tepuaru.

7.2.2 CreneHb yCTOHYMBOCTH OTKOCA OLIEHUBAETCS IO BEIMYHHE KO3 u-
LIMeHTa 3araca yCTOHYUBOCTH, OMpPE/IeNIIEMOro 110 OTHOIIEHHIO MOMEHTA yIePiKH-

BalOIUX CWI, M,

ya» K MOMEHTY CIABHTAIOIINUX CHII, McuBa OTHOCHUTCIBHO LEHTpa

HanboJee OmacHOU AYTH CKOJIBXKCHUS!

M
K=22 (7.2)

MCAB

7.2.3 Jns onpeaencHus kodhGdHIHEHTa YCTOMIUBOCTH BBIACNEHHBI CIION-
320N MacCUB IPYHTA, OTPAHHYCHHBIN KPUBOH CKONBXEHHS, Pa3feNnsloT BepTH-
KaJlBHBIMH CEUCHUSIMU Ha paj 610koB. I'paHUIIBI 610KOB Ha3HAYAIOT B MeCTax Iie-
pelloMa JIMHUU OTKOCA, B MecTaX NepecedeHHs IPaHML, Pa3lIHYHBIX CIOEB OTKOCA C
IIOBEPXHOCTBIO CKOJILKEHUS H T.II.

7.24 Tlpu ompenencHUM CHJ, AEHCTBYIOIIMX Ha Ka)KABIH BBIACTCHHBIN
610K, YYHTHIBAIOT JCHCTBHE AMHAMHYECKOH TpaHCOpTHOHW Harpysku. ITopsmok
OIpEJCICHUS CUJI CICTYIOIUIL:

— ONpEJeNsAI0T CPEAHEB3BEIIEHHOE 3HAYEHUE MOJAYINS YNPYrOCTU TPYyHTOB
3eMIITHOTO monoTHa, E,,, (MI1a) no dopmymne (5.1);

— Mo JaHHBIM Tabmui 1-4 uinu ¢ yueToM pekoMeHjanuii . 5.5 onpenensior
PacUeTHYIO Pe3yNbTUPYIOLIYIO aMIUTUTYy KOoJIeOaHHH IPyHTOB 3€MIITHOTO HOJIOT-
Ha B IpeJieiax MIMPHHBI JOPOXKHOMN ONEeXK/IH B YPOBHE €€ MONOMBEL, A, , (MKM);

— Haxomat cuiy O, kKH (T), mpumoxeHHyI0 B LIEHTpe THKeCTH OJ0Ka, paB-
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HYIO COOCTBEHHOMY Becy Onoka;

— C y4eTOM PEeKOMEHJAIMi, U3IOKEHHBIX B 1. 5.6, BHIYUCISAIOT aMILTUTYAY
konebanuii rpyHTa, A,y (MKM) B KaXkioM 6J0Ke, pH 3TOM KOOPAMHATHI Z (M) H
y (M) B dhopmyite (5.2) onpenensioT Kak KOOPJHHATBI TOYEK CPEMH JyT, CTATHBa-
OIMX TPAHHIBI GJIOKOB ITO KPHBOM CKOJIBKEHUS,

— none3ysich ykasaHusmu n.a. 5.7 — 5.10, naxogar no dopmynam (5.6) —

(5.7) 3navenns ynenpHOro cuemieHus, C

> H YTIIa BHYTPEHHETO TPEHHS TPYHTA,

Q> IPH JISHCTBHU IMHAMMYECKON HAIPY3KH;

— BBIYHCISIIOT PEaKLUIO TPYHTa HA HOBEPXHOCTH CKOJNBKEHHS, KOTOpas CO-
crout w3 cunbl Tpenus (N -tge,,), NpAMO MPOMOPIHOHATEHON HOPMATBHOMY
JaBJICHHIO, U CUJIBI cuemtenns (Cy,, « 1), rae
@ — PacdeTHOE 3HAYEHHE YIJa BHYTPEHHErO TPEHHs IPyHTA IpPH JHHAMHYE-
CKOM BO3CHCTBUM, I'paj;

Cyu — pacieTHOE 3HAYCHHE YAENBHOrO CUEIVICHHS IPYHTA MpPH JHHAMHYECKOM
Boszeiictaun, KIla (T/M°);

|/ — nuHa oTpe3Ka AYTH CKOJBKEHUs! B MpeAenax JaHHOTo GoKa, M,

N = Q - cosa — HopManbHas coctasistoias Beca 610ka Q;

0. — YTOJl HaKJIOHa IIOBEPXHOCTH CKOJBXXEHHUS OJI0Ka K TOPU3OHTY, TPa.;

— BBIYHCIAIOT cABMraomyio cuny T = Q * sina, x[la (1).

7.2.5 Omnpenensrotr koaphUIHEHT yCTORUNBOCTH OTKOCA sl MPUHSITOM MO~
BEPXHOCTH CKOIBXKEHHA 1o dopmyne (7.3)

Zf:l(Ni ' tg(pi—,m—x + Ci—,LLH ' ll)
R Ti

i=1

K=

(7.3)

rae
i — HOMep PaccMaTpUBaeMOro GJIOKa,
R — Konu4ecTBO OI0KOB.

ITpumep pacdera ycTOHUUBOCTH OTKOCA HACBINU NPU AeHCTBHY AUHAMUYE-
CKOH TPaHCIIOPTHO Harpy3KH NPUBEACH B PEKOMEHySMOM IIPIIOXKESHHH 1.

7.2.6 LlenTtp Haubosee omacHOW KpUBOil 0OpyIIeHHS, OTBEYAIOMEH MHHH-
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MaJbHOMY KO3(p(UIHMEHTY YCTOHYHBOCTH, ONpPENENseTCsS W3BECTHBIM TOPSIKOM
(cnocoboM mocneoBaTeNbHBIX MPHOIHKEeHUH, criocodoM SAAmba u ap.), ¢ Henoib-

30BaHUEM PEKOMEHIAIUH, U3I0KEHHBIX, Hanpumep, B [1].

7.3 Pacuet no cxeMe CKOJIbK€HUS U ONOJI3HA-CABUTA (JIOMaHaA Mo-
BEPXHOCTD CKOJIbKE€HMS )

7.3.1 Jlns OIEHKHM YCTOWYMBOCTH OTKOCOB, IHpeAmnojaras, dHTO
HapyIICHUE YCTOWYMBOCTH MOXKET MPOM3OHTH B (QOpME CKOJBKEHHUS WU
OTIOJNI3HA-CJIBUTA, peKOMeH Ty eTCsl UCIIONIb30BaTh MeToJl  Impodeccopa
I'M. llaxyHsHUA.

7.32 T1lpu npuMeHEHHH IaHHOTO MeTojla KOI((PHUIHEHT YCTOHYHBOCTH
IpH AeHCTBHH AUHAMHUYECKOH TPaHCIIOPTHOW HArpy3KH ompeznenseTcs 1mno ¢popmy-

ne (7.4).

CosQ;_
2521(1\[1, . tg(pi—zlﬂ + Ci—AH . li + Ti—YLl) COS(CK' _l(:.H )
~ i l—1aH
K= R ' COSPi—nn 74
(=171-cas COS(a’i - ‘Pi—AH)

rae
T;_yy v T;_cyp - CABHTAIOLIME CHJIBI COOTBETCTBEHHO B IIACCHBHOM U aKTUBHOM 30-

Hax.
Bce ocTanbHble 0003HaYCHUS aHANOTHYHBI popmyiie (7.3).

7.3.3 PacueT BBRITIOJHAECTCS B CJIEAYIONIEH MOCIEI0BATENHHOCTH:

— Ha paccMaTpUBaEeMOM IONEepeYHHKEe HaMe4YaloT BO3MOXKHBIE BapUaHTBI
MOBEPXHOCTHU CKOJIbKCHHUS,

— KaXIbIM OIrPaHUYCHHBIA IPEAIOJAracMOM IIOBEPXHOCTBIO CKOJIBXCHHUSA
OTCeK pa3OMBaOT Ha OTACNBLHBIC ONOKHM BEPTHKANLHBIMY MIOCKOCTAMM, TPOBEICH-
HBIMM B MecTax IiepejioMa IOBEPXHOCTH CKONBXKEHHS Tak, UTOObl B Ipejenax
Ka)XJIoro OJIOKa IO ero OCHOBaHHIO CTATHYSCKHE CIBHTOBBIE XapaKTePHCTHKH
I'PYHTOB OBLIM OMHAKOBEI,

— OIpeJeNsT CPEeIHEB3BEIICHHOE 3HAYCHHE MOJYJS YINPYIOCTH I'PYHTOB

3eMIsiHOTO nosloTHa, K., (MI1a) no gpopmyne (5.1);
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— MO JaHHBIM Tabmun 1-4 WM ¢ yueToM peKOMEHJALUi 1. 5.5 onpeaensior
PacyeTHYIO Pe3yJbTUPYIOILYIO aMIUTHTYAY KOJIeOaHUH IPYHTOB 3€MISHOTO HOIOT-
Ha B Ipe/ieflaxX MIUPHHEI JOPOXKHOMN OJeXK/IBI B YPOBHE €€ HOAOMBEL, A,, (MKM),

— ONpeNeNsroTcs BENWYHHBI HOpMalbHOH N; m TaHreHuuansHoit T; co-
CTaBJIAIONMX CHJIBI Beca 1o 61oKkaM;

— pasgensAioT mo Gnokam cunbl T; Ha yAepXKuBaromue, T; U CIIBHTaro-

-ya>
mue, Ti—cms;

— C Y4eTOM peKOMEHIALUii, H3MIOKEHHBIX B II. 5.6, BEIYHCIAIOT aMIUTUTYY
xosnebanuil rpyHTa, A,y, (MKM) B KaX10M OJIOKe, IPU 3TOM KOOPAHHATHI Z (M) H
v (M) B popmyne (5.2) onpenensioT Kak KOOPAMHATHI TOYEK CPEIMH IYT, CTATHBA-
JOIIUX IPAHHULIBI OTCEKOB IO KPHBOH CKOJIBKEHHS,

— MONB3YSCh yKazaHuaMH ILI. 5.7 — 5.10, Haxozar mo ¢opmynam (5.6) —
(5.7) 3HaveHUs yAENbHOrO cuemneHus, Cyy,, ¥ yria BHYTPEHHETO TPEHUs TPyHTa,
@y, IPH JSHCTBHM THHAMUYECKON HATPY3KH,

— BBIUHMCISAIOT cocTapsuolyo N; * tg@;_,, 1 cuny cuemnenus (C;_,y, * 1;) B
KaXKJI0M OJIOKE;

— BBIUHCIACTCA KOI(DQUIMEHT YCTONIHMBOCTH BCETO OTCEKa OOPYIICHHUS MO
bopmyne (7.4).

— CpaBHEHHEM pe3y/bTaTOB PacyeTa, MONYYEHHBIX IO PACCMOTPEHHBIM Ba-
pHUaHTaM, yCTaHaBIMBaeTCA 3HadeHHE MUHHMAIBEHOTO KO3 QHUIHeHTa YCTOHYHBO-
CTH ¥ COOTBETCTBYIOILEE €My IIOJOKEHUE KPHTHYECKOH MOBEPXHOCTH CKONBKe-
HISL

7.34 Ecnu xpuBast cKOIbXKEHHS Ha KOHIIEBBIX YIacTKaxX (B IIpefieNax mep-
BOT'O ¥ NOCNEAHero OJ0KO0B (pHc. 3) He NpeonpeaeneHa reoIorHIecKUM CTPOSHH-
€M paccMaTpHBaEMOIr0 MacCHBa, TO €¢ KPUTHIECKOE ITONIOKEHHE YCTaHABIHBACTCS
noxnGopom.

B mepBoM 1 nocnieiHeM 6110Kax HaMeHaeTcsl HECKOJBKO BO3MOXHBIX I10J10-
’KEHHUH ITOBEPXHOCTH CKOJIBKEHHUS II0]] Pa3HBIMHU YITIaMH HaKJIOHA K TOPH30HTY o

(pucyHok 3).
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Pucynoxk 3 —Pacuernas cxeMa K ONPENIENEHUIO YCTONINBOCTH
o Metoay npodeccopa I' M. [llaxynsHna:

a — IOBEPXHOCTB CKOITBKEHUS TIPOXOAUT Yepe3 MOJOIIBY OTKOCA,

6 — IOBEPXHOCTH CKOMBKEHHUS TPOXOAUT Yepe3 OCHOBaHHE OTKOCA

o kax oMy W3 HAMEYEHHBIX BaApUAaHTOB BBIYHCIAIOTCS BETHUUHBI E ropH-
30HTAIBHOM CHIIbI B3aUMO/ICUCTBHS MEXK/Y COCETHHMH OJIOKaMH.
Benuwnna E;, neiictyromras Mexay 1-mM u 2-M 6J10KaMH, BEIYHCIIAETCS MO
bopmyie:
(K ' TI—CAB - N - t9P1—pu — Cl—;[ﬂ i ll) TCOSPy_pu
E; = (7.5)
COS((Zl - (pl—,m-l)

Benuuuny E,,_,, JeHCTBYIOIIYIO MEXAy IOCICAHMM H IPEIAIOCICIHUM

6nokaMu, clefyeT ONMpeAeNisaTh C y4EeTOM BO3MOXKHBIX Pa3JHYHBIX HarpaBieHHH
NOBEPXHOCTH CKOJIBKEHHS B Mpe/ieNax MmocieHero OJIoKa:
a) MPH BOCXO/ISAILEM, IO OTHOIICHHIO K TOPH30HTY, HAIIPABICHHH [TOBEPXHO-

CTH CKOJIbXCHHUA:

_ (Nm ) tggom—;m + Cm—AH ' lm + Tm—y,q) *COSPm_pn

Epo1 = (7.6)
cos(am - (pm_aﬂ)
6) Npu HECXOAIIEM ee HallpaBICHHH:
E, .= (Nm t9Pm—pu + Cm—AH by — KTp ' Tm—CAB) *COSPp_pu a7

COS(O.’m — (p‘m—,m-l)
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rae K, — Tpebyembiii KO>QQHUHEHT yCTOHIMBOCTH OTKOCA, ONpPeAeNseMBbIi ch-
CTBYIOLUMH HOPMATHBHBIMH JJOKYMEHTAMH.

CormnocTaBinsisl MOMyYSHHBIC Pe3y/bTaThl, 38 paCYETHOE B NMEPBOM OIIOKe clle-
JyeT MPUHUMATh TO IOJIOKECHHE MOBEPXHOCTH CKOJBXKEHHs, KOTOPOMY COOTBET-
cTByeT HauboJpluee 3Ha4eHue E|, a B MOCNEAHEM - TO, KOTOPOE JaeT MHHHMAIb-

Hoe 3HauyeHue F,, ;.

7.4 PacyeT no cxemMe CK0JIa IPY NOTepe Hecyleld cnocOGHOCTH 0CHO-
BaHHUA (pacyeT Ha BblJABJIMBaHNeE)

7.4.1 Jlns OueHKM YCTOMYHMBOCTH OTKOCA, IMpelronaras HapylIEHHE €ro
YCTOHYUBOCTH B pOpME CKONa TIPH MOTepe Hecylllei cloCOOHOCTH OCHOBAHHUS, BbI-
3BaHHOT'O BLIJABIMBAHUEM I'PYHTA CII€AyeT HCTIOAB30BaTh MeTo Coro3nopHuH [2],
C Y4EeTOM CHUIKCHHS MPOTHOCTHBIX XapaKTePUCTUK IPYHTOB OCHOBAHMS 3EMIITHOTO
IIOJIOTHA [TOJ AeiiCTBHEM AMHAMHYECKOH Harpy3KH OT TPAHCIIOPTHEIX CPE/ICTB.

Mertozx oCHOBaH Ha HEAOMYIICHUU Pa3BUTUSA B OCHOBAHHH OTKOCA 30H, B KO-
TOPBIX HapyLIEHO YCIOBUE IpeAeSbHOro paBHOBECHS.

7.4.2 JIMHAMUYECKyI0 Harpysky OT TPaHCIOPTHBIX CPEICTB, BIHSIOLIYIO
Ha CHI)KEHHE IIPOYHOCTHBIX XapaKTePHCTHK I'PYHTOB OCHOBAHHS 3E€MJISHOIO IO-
JIOTHA B pacdeTaX YCTOWYMBOCTH IIO paccMaTpUBaeMOH CXeMe DPEKOMEHAYETCs
VUYHTBIBATH [IPH CYMMApHOH TOJIIMHE HACHITA M JOPOXXHOH oxexasl 3,0 M u Me-
Hee.

IIpu Gosplueii ToNLIMHE B pacueTaXx MOIYT HCIONb30BAaThCs 3HAUEHH NpOY-
HOCTHBIX XapaKT€PUCTHUK I'PYHTOB OCHOBaHHA 0€3 yueTa MX CHU)KEHHd MOoJ| AcH-
CTBHEM AMHAMHUYECKOH Harpy3Kd OT TPaHCIIOPTHBIX CPEACTB.

7.4.3 B pacderax mMpoYHOCTH c1abOro OCHOBaHUSA JIOIYCKAE€TCsl HE Yy4H-
THIBATH CHIKEHHE IPOYHOCTHBIX XapaKTEPHCTHK I'PYHTOB OCHOBAHHS 3EMJISHOIO
MOJIOTHA MO/ AeHCTBUEM AMHAMUYECKONH Harpy3kd B IEPHOJI COOPYKEHUS 36MIIA-
HOTO MOJIOTHA.

744 CreneHb ycTOWYHBOCTH OTKOCA IO 3TOMY METOJY OLIEHHUBAETCH IO

BenunHe Kod(d¢uiMenTa 6e30macHOCTH, Kges:
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— prmin
Kges = crab (78)
rae
“% - MHHHMalbHOE 3HaueHHe KodhdHLUHeHTa CTa0UIBHOCTH 1
K% 9 eHTa CTAOMIIBHOCTH M3 MOMYYeHHBIX

JUIS pa3HYHBIX TOPH30HTOB IPYHTOBOM TOJILIH, CIAralolMX OCHOBAHUE OTKOCA.
VcrofiuMBOCTE  OTKOCa  CUATAeTCsl  OOGCNEUCHHOH TpH  YCIOBHU
Kses = 1,0.
74.5 KoadduiueHT cTaOUIBHOCTH A 33JlaHHOTO TOPU30HTA YCTaHABIH-

BaeTcd 1o GopMyIe:
(7.9)

rae
2 _ .

P, - mpoekTHas Harpyska Ha ocHoBanue, Klla (t/m°), B, = pp - H ;
Pcp~ CPEAHEB3BELIEHHAs! [INIOTHOCTD IPYHTA OTKOCA, kHAC (1),
H - BrICOTA OTKOCA, M.

7.4.6 DbeszonacHas Harpyska Jjs JaHHOTO TOPHU3OHTa OIpelessercs IO
¢bopmyne:
Py, = Con+ P2 tGPs

es —
ﬁﬂH

(7.10)

rae

@y — MUHMMAJIBHOE PaCYETHOE 3HAYSHME YIJA BHYTPEHHErO TPEHMs IPYHTa HpH
JUHAMIYECKOM BO3ICHCTBHH Ha JAHHOM TOPU3OHTE, IPpaj;

Cpy — MUHHMAJBHOE PacYETHOE 3HAYEHHE YJEIbHOIO CIETUIEHHS FPyHTa IIPH JH-
HAMIYeCKOM BO3/CHCTBHH Ha JaHHOM ropusoHTe, klla (T/M°);

p - CpelHAs IUVIOTHOCTh I'PYHTa, PAaclOJIOKEHHOrO BBIIIE PaccMaTPUBAEMOrO
TOPU30HTA (10 YPOBHS MOAOLIBEI OTKOCA), kHAC (t/v’).

Z - TyOWHa PacloNokKeHHUs TaHHOTO TOPU30HTa OT YPOBHS MOAOIIBEI OTKOCA, M;
P - BeNHYMHA KacaTeNbHBIX HalpsbkeHHH B Hamboliee OMAacHOil Touke H

Ha HauOoJiee OMACHON IUIOIIAJKe JUIS AaHHOT'O TFOpU30HTA, BBIpaXX€HHAas1 B OJOJAX
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OT HaNpsSKEHHH Ha OBEPXHOCTH OCHOBAHUS OTKOCA.

7.47 MuHUMaNBHBIC pacdeTHHIC 3HAYEHHS IIPOUYHOCTHBIX XapaKTEPHCTUK
IPYHTA NpH JSHCTBHH JHHAMHYECKON Harpys3KH JUIS pacCMaTpPUBa€MOTO FOPH30H-
Ta ycTaHaBiuBalOT Ho ¢opmynam (5.6) — (5.7), a pacHeTHYI0 aMIUTHTYAy Koseba-

nuit mo popmyne (7.11)
A, = A, e?l9h (7.11)

rae A; — aMmuryzna xoneGaHuil IpyHTa Ha pacCMaTpHBacMOM I'OPH3OHTE, PacIo-
JIOKEHHOT'O Ha INIyOHHE Z OT YPOBHS HMOJOLIBEI OTKOCA;
Z; — PacCTOSHHE 70 PacCMaTPUBAEMOr0 OPU30HTA OT HOAOIIBBI JOPOKHOTO MMO-

KDBITHSL, M,
zy=zZ+H—hy (7.12)

rae H - BeIcOTa OTKOCE, M
b, - TOMIIMHA TOPOKHON ONEKEL, M.

OcranpHBIe TapaMeTpsl, Bxoadmue B dopmyry (7.11) ycranaBmuBaroTcs B
COOTBETCTBHH C PeKOMEHIALMSIME paszfena 5 Hactosmero OJIM.

748 BemuuuHa f,, ABIfercd (YHKIHEH OUepTaHHA PacHCTHOH SMIOPHI
Harpy3KH Ha OCHOBAaHHE OT Beca IPyHTa OTKoca (KPyTH3Ha H BEICOTA OTKOCOB, IIIH-
pHHA 3€MIISIHOTO MOJI0THA), BEIMYHHbI yI71a BHYTPEHHETO TPEHHA TPYHTA IIPH AeH-
CTBHH JWHAMHYECKON Harpy3KH, paCCMAaTPHBAaEMOI'O TOPU30HTA U OTHOCHUTEIFHOH
ITyOHHBI PacIONOKEHHS 3TOro ropu3oHTa. IIpn onpeneneHUH BEMHIHHEL fy, cle-

IyeT PyKOBOJICTBOBAThCA PEKOMEHJALIUSAMH, H3JI0XKEHHBIMH B [2].
8 MerognyeckHe peKOMEHAANHH MO YYETY JHHAMHYECKOTO BO3eii-
CTBHS NPH pacyeTax Je(popMaTHBHOCTH 3eMJISIHOTO MOJIOTHA

8.1 BnusHne AMHAMHYECKOH TPAHCIOPTHOH HAarpy3KH Ha BEIHYUHBI
OCTATOYHBIX AehopMalUif 3eMISHOTO IOJOTHA, CBSA3AHHEIX C JOYIUIOTHEHHEM

HACBITHBIX TPYHTOB HE YUUTBIBAIOTCS.
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82 Ipu onmupannu Hacbinedl Ha CNAOBIX OCHOBAHHAX BIMAHHEM JHHA-
MHYECKOH MOJABHIKHOM Harpy3skd Ha YIUIOTHEHHE cIaboro rpyHTa MOXKHO IpEeHe-
6peub npHu BeIcoTe HAackH Gonee 3,0 M.

IIpu BeIicoTe Hachmed MeHee 3,0 M, ONUpAIOITUXCA Ha cla0dble OCHOBAaHHS, B
TOM 4YHCJle B IEPHOJA CTPOUTENHCTBA, JUIS Y4YeTa MOABHXKHOM TpPaHCIOPTHOI
Harpy3kH Ha JOYIUIOTHEHHE CIa0bIX TPYHTOB, IPH pacueTe OCaJOK OCHOBaHHSA
cleayeT pyKOBOACTBOBAaThCA PEKOMEHAALUAMY, IPUBEISHHBIMU B [2].

83 CHmxeHue JieopMaTHBHBIX CBOWCTB I'PYHTOB 3eMJITHOTO MOJIOTHA
IpU ABHUXKE€HUU TPAaHCHOPTHBIX CPEACTB PEKOMEHJYeTCS YUUTBIBAaTh IPU pacdeTe
JIOPOXHEBIX OZIEXK/ HEXKECTKOTO THIIA IO JIOITyCKacMOMY TIPOTHOY .

84  Tlpu oueHke NPOYHOCTH KOHCTPYKIHHU IIO JOMYCKaeMOMY YIIPYrOMY
mporu6y ko3¢ GUIHEHT IPOIHOCTH B 00IIEeM BHIE OIPEEINAIOT MO GopMye:

_Ey
Ky = E_o6 8.1)
rae Ezg — TpebyeMbiit 00T MOAY/Ib YIPYTOCTH KOHCTPYKI[MH, OHpe/ieNseMblii
TIPH pacYeTHON Harpy3Ke;
E,s — pacdeTHBIIl oOmMi MOAYNb YIPYTOCTH KOHCTPYKLHH, OIpeAenseMblil pH
Pac4YeTHOHN HATpy3Ke.

85 Jlns obecrieueHust 3ajaHHON HaJeXHOCTH (0OECIEYEHHOCTH IO
OPOYHOCTH) KO3(DHHIHUEHT NPOYHOCTH MPOSKTHPYEMOH KOHCTPYKLHH HE JOJDKCH
OBITH HHKE MUHHMATBLHOrO Tpebyemoro 3HaueHus, ompenenseMoro mo taba. 3.1
OJIH 218.046-01.

8.6  KoHcTpykuus 1OpOXXHOH OAEXIBl B LIEIOM yJOBIETBOPSET TpeOoBa-

HHSM IIPOYHOCTH U HA/IS)KHOCTH 10 BeJIMYMHE YIPYTOro Nporuda npu yclioBuu:

Eos > Emin K;g (8.2)

rae E, - oOmuii pacueTHBII MOIYNb yIPYrocTH KoHCTpyKuuH, MITa;
E,;, - MUHUMabHBIH TpeOyeMblii o6Mii MOLYNb YIPYrocTH KOHCTpYyKUuu, MIa,

ompenesieTcs ¢ yueToM pekomeHaauuii u Tpebosanuii OJJH 218.046-01;
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K;‘g - TpebyeMblii KOI((HLHEHT MPOYHOCTH JOPOXHOH OAEKABI MO KPUTEPHIO
YIIPYroro nporu6a, NpUHUMaEMBIi B 3aBHCHMOCTH OT TPeOYeMOro ypoBHS HaIekK-
HocTH (1. 3.6 v tabn. 3.1 OAH 218.046-01).

8.7 PacueTHble 3HaYeHUs] MOJYJEH YNPYTrOCTH MaTEpUalloB JOPOKHOM
OJIeXKIbI JIOMYCKACTCS NPUHUMATE B COOTBETCTBUM C yKasaHusMH IIpunoxenmuii 2
u 3 O1H 218.046-01.

8.8 PacueTHble 3Ha4€HUS MOAYJIEH YNPYrocTH I'PYHTOB pabouero cios u
HIDKENeXKAIUX IPYHTOB 3eMIISSHOTO IIOJIOTHA MPH ASHCTBHH CTaTUYECKOH Harpys-
KH JIOITyCKACTCs IPHHUMATE B COOTBETCTBUM ¢ Tabmuuei 11.

89  BrusHHe TUHAMHYECKOH TPaHCIOPTHOM HAarpy3Kd Ha JedopMaTHB-
Hbl€ XapaKTepUCTUKH MaTEPHANOB JOPOKHOH OJEK /bl HE YUHTHIBACTCS.

8.10 TIlpu onpenmencHuu OOINErO MOAYNS YNPYTOCTH Ha MOBEPXHOCTH
NOACTHJIAIONIET0 €0 HEOOXOIUMO YUHUTHIBATH CHHXKEHHE MOAYINS YIPYTOCTH
IPYHTOB 3eMJISTHOT'O MOJIOTHA MPU ACHCTBUU JUHAMHYECKOH HAarpy3KH.

8.11 Pacuer mo momycTHMOMY ynpyromy mnporudy (mo tpedyemomy mo-
JIyJTF0 YIPYTOCTH) BEAYT B CNEYIOLIeH MoCcne10BaTeNbHOCTH:

1.  Onpenenstor TpeOGyeMblii MUHHMAaNBHEBIH OOIIHH MOAYIb YNPYrocTu
KOHCTPYKI[HH.

2. Ha3Ha4aioT MOIYIH YNPYroCTH MaTepUalioB U IPYHTOB, a TaloKke Mpes-

BapHUTEIBHO TOJIIWHBI CJIOCB LlOpO)KHOﬁ KOHCTPYKIIUH.

Ta6numa 11 - HopMaTuBHEIE 3HaUeHHS MOIYNell yIPyrocTd IpyHTOB

I'pynt Monynu ynpyrocTy pu OTHOCUTENBHOI BIaXHOCTH B JIOJSIX OT BIIaX-
HOCTH Ha mpefene Tekyuect, W /W, Mlla

0,5 [055]060]065]0,70 0,75 [0,80]0,85]0,9 [ 0,95

Meckn:

KpynHbIe 130

cpeiHelt KpyIHOCTH 120
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METIKHE 100

OJTHOPOJIHBIE 75

TLUTEBATEIE 9 | 90 | 84 | 78 | 72 [ 60 [ 60 [ 54 | 48 | 43
Cynecn:

JlerKas 70 60 56 53 49 45 43 42 41 40

nnoieBaTad, TAXEIas
nbelICBaTas

108 90 72 54 46 38 32 27 26 25

Jerkas KpymnHast 65

CyriamHkm:

JIETKAN, TAKENBIH 108 90 72 50 41 34 29 25 24 23

JIETKUH TBUTIEBATHIH,
TSDKETBIA TBLIeBa- 108 90 72 54 46 38 32 27 26 25
TBIM

I'annsl 108 90 72 50 41 34 29 25 24 23

3. OnpezensoT TONIIUHY CIOS TPYHTa HHXKE MOIOIMBEI JIOPOKHOH O/1eK-
OBl B IIpeJieNax KOTOPOH IMpOSBIsieTCA BIUSHUE AHHAMHYECKON Harpy3kH Ha Jie-

(opMaTUBHEIE XapaKTePUCTUKH I'PyHTA 1O HopMyIie:
H=23,0—hy, (8.3)

rie H — 30Ha BIUSHHUSA AUHAMHYECKOW Harpy3KH Ha MeXaHUYECKHE CBOMCTBa
I'PYHTOB 3€MJISIHOTO TTOJIOTHA, M,
hy, — cyMMapHas TONIIHHA JOPOXKHON OAEKIBI, M.

4. PaccMaTpuBaeMyIo TOJIIY MOLIHOCTBIO /, pa30UBalOT Ha CIIOU TPyHTA.
MoHocTs cioeB caexyet nmpuauMath 0,3 — 0,5 M, a Takke Ha3Ha4aTh C yYETOM
IpaHull pacnojoXKeHUs pa3HOPOTHBIX TPYHTOB.

5. TlpousBomAT ompejeiicHHe CPEIHEB3BEIIEHHOTO MOXYJS YIPYTOCTH C
yUeTOM JeWCTBHSI AWHAMHYECKOH Harpy3kd Ha IOBEPXHOCTH IOJICTUJIAIOLIEro
cnos 1o gopmyne:

E _ El—AH “hy + EZ—AH “hy + -+ En—;u-l “hy
y=AH 30— hgo

(8.4)

rae E;_,, - IMHAMUYECKHE MOJYJIH YNIPYTOCTH IPYHTa B KaX[OM paccMaTpHBac-
MoM croe, MITa.

ANTOpHUTM pacdeTa CIeIYIOIUH:
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— HCXO[sl U3 MPEIBAPHTENIFHO MPHHATOH KOHCTPYKLUHH JOPOXKHOM OAEHKIIBI
OTIPEICTSIIOT CPETHEB3BEIICHHOES 3HAYSHUE MOAYIS YIPYTOCTH IPYHTOB 3€MIISHO-
ro nonotHa, E,,, (MIla) no popmyne (5.1);
— 1O JaHHBIM Ta6uUI[ 1-4 HIH C y4eTOM peKOMeHJauui . 5.5 onpeaensoT
PacUeTHYIO PEe3yJIBTHPYIOILYIO aMILUTUTYAY KollebaHHI IPyHTOB 3€MIITHOTO MONOT-
Ha B Ipe/ieliax MHUPHHEL JOPOXKHOM OJCk/IB B YPOBHE €€ MOJOIIBEI, A,, (MKM),
— OINpeeNsIOT PaCYEeTHYIO aMIUIHTYy KojleOaHUH B LIGHTPE KaXKAOro BBHI-
JeNeHHOTo ciog 1o Gopmyne (5.2), npunumas y = by, u h; = 0.
— o ¢opmyie (5.9) BEIUUCISIIOT MOXYTH YIPYTOCTH TPYHTA B KaX/JIOM BBI-
JICJIEHHOM CJI0€;

— no ¢opmyne (8.4) HaxomAT AMHAMHYECKHH MOMYJb YHPYTOCTH Ha IIO-
BEPXHOCTH MOJCTU/IAIOIETO CIIOS.

— JanpHeHImii pacyeT JOPOKHOM OAEKbI BBINONHIIOT B COOTBETCTBHHU C
TpeGoBanusMu u pekomenpanusmu OJIH 218.046-01.

[Mprumep pacueTa NPUBEAEH B PEKOMEHIYEMOM MPHIOKEHUH 2.
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HNPUJIOXKEHHUE 1

IIpumep pacuera yeTOHYHBOCTH OTKOCOB 3eMJISIHOTO IOJIOTHA ABTOMOOHIb-
HO# JOporn npH JeficTBAH THHAMHYeCcKOH TPAHCIOPTHOH HArPY3KH H CHH-
JKeHHs MOJ ee BJHAHHEM NPOYHOCTHBLIX CBOHCTB IPYHTOB

HcxonHble 1aHHBIE:

— Jopora pacmonaraercst Bo 1l nopoxxHo-knumMaTH4ecKoi 30He, B Mockos-
CKo¥t obnacTu;

— KaTeropus aBTOMOOWIBHOMH fnoporu - II;

— TPYHT padoyero cjosl 3eMJSIHOTO IIOJOTHA - CyIlech IblIeBaTas ILna-
CTHYHAS,

— TPYHT 3eMJISIHOTO IIOJIOTHA HIKEe pabodero cllos — CYIJIMHKHM JIEI'KHe MOo-
JTyTBEpABIE,

— B OCHOBaHHH HACHIITH 3aJIeTaeT CYTJIHHOK TAXKeNbIH TyromIacTHYHBIH;

— BBICOTa Hachlnu coctasiseT 14,0 m;

— TOJIIMHA JOPOXKHOM oxex s - 0,60 m;

— cxeMa yBIaxHeHHs pabodero cios 3emiusHoro nonotHa — II1.

PacueTHBIe XapaKTepPUCTHKH T'PYHTOB 3€MISHOrO MOJOTHA NpH ACHCTBHH

CTaTHYECKON Harpy3Ku npuBeneHsl B Tabnuue [1.1.1.

B atoii xe Tabnulle IpHBEICHBl OCHOBHBIE THHAMUYECKHE XapaKTePUCTHKH
IPYHTOB 3€MJISTHOTO ITOJIOTHA U €0 OCHOBAHHS, ONpeAeseHHbIe 1o Tabmuuam 6, 8
Hacrosiiero OJIM.

1. TlomepeuHoe ce4yeHHEe MPOCKTHPYEMOH HACHIIM IPUBEACHO Ha

puc. IL.1.1.

2. Ilpu pacdere yCTOHYMBOCTH OTKOCOB HACBHIIIM B KaueCTBE BPEMEHHOMH
MOJBIDKHON Harpysku B coorBercTBuu ¢ 'OCT P 52748-2007 npunumaem HopMa-
TuBHyt0 Harpysky HK, mpencraBneHHO! B BHJe OJZWHOYHOH HYETBIPEXOCHOH Te-
JIEXKKH ¢ Harpy3koi Ha kaxayto ock 18K (kH) (puc. 1).

3. Kuacc marpy3ku K npunumaercs — 8,3.

4. Taxum 06p330M, Harpyska Ha MOBECPXHOCTb 3€MJISHOI'O IOJIOTHA COCTa~
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BUT:
B 4-18K _4-18-83
T (D+02)-(c+08) 38:35

5. Yder BpeMEeHHOU IOABHKHOH HArpy3KH OCYLLECTBISETCS MYTEM IPH-

Py, = 45 kH/mM? = 4,5 T/m?

BCICHU €€ K 3KBUBAJICHTHOMY CJIOIO I'PYHTA 3¢MISAHOI'O NOJOTHA. TOJ’II_[II/IHy 9KBH-

BAJICHTHOTO clost TpyHTa H,, M, BEIYHCIAeM 1o Gopmye (7.1).

418K 4,5

6. DKBHBaJICHTHBIH CJIOH IPyHTa pacliojaracM I0 BCel MUPUHE 3eMIISHO-
ro IoNOTHA. BIonp 3eMisHOTO MONOTHA 3KBHUBAJEHTHBIH CJIOM rpyHTa pachpo-
CTpaHAETCA Ha HEOTPaHMYCHHYIO [UIUHY.

7. OnpegmensroT TONIIUHY CI0s TPyHTa HHKEe MOJOMIBEI TOPOKHON OJEK-
IBI, B Ipefenax KOTOpOH MPOSBISeTCA BIHSAHHE IMHAMHYECKOH Harpy3ku Ha

MPOYHOCTHEIE XapaKTePUCTUKU IPyHTa 110 hopmyie (8.3):

H=30-h

A0

rac H — 30Ha BIUAHUSA JUHAMHYECKOM Harpy3ku Ha MEXaHHY€CKHE CBOMCTBa
TPYHTOB 3€MJITHOTO TTOJIOTHA, M,

hy, — CyMMapHasi TOJNIIHHA JOPOKHON OJEK/IBI, M.
H=30-060=24mMm
8.  Tlpu mpUHATOH KOHCTPYKIIMU AOPOKHON ONSKABI ONpEAeNseM Cpe/iHe-

B3BCIICHHOC 3HAYCHHE MOJYJIA YIPYIrOCTH T'PYHTOB 3€MIIAHOTO IIOJIOTHA, E

(MITa) o dhopmysne (5.1):

cp>

g _FihA Byt Bychy  46-09+34-15

= = I
P 3,0 — Iy 30060 o) Mia
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Tabnuma - I1.1.1

(3
© o = © = B 5 E % & =
= | £ E | 8 |2E |2EE| 55| 8
> 7 =] I o w | = Q| L L e
o 5} =1 - E X S|E %o F = £
= = () o % o N gH|loOoEHWH g 5 o s
¢ | gE| S | BE5 |8BEledgl EE| EE
Hanvenopanme g g o 9 28 [seoH|l8e el = g | =z &
o] < =1 a = S oHgls Sl 2 5 =
rpymTa 5 | g 2 | 5 |BE°|5E:| &8 8
= = ! [ i B ¥EE| XS %)
= = N ~ =& = g5 = b
p1, T I ¢, | Pr K, K K E,
I> L I rpan C @ Mlla
Cynecsk nblneBa-
Tas MIacTHYHASL, 1,90 0,20 1,5 25 0,60 0,40 0,02 46
HachInHasg (1)
CyrimuHOK JTer-
KHL TONYTBED" 1 500 | 022 | 22 23 050 | 040 | 0012 | 34
BT, HACKITHOM
@
CyTITHHOK TsDKe-
JIBIY TYyTOINa- 2,10 0,46 1,8 20 0,50 0,40 0,012 23
ctrunsri (3)

9. Tlo pmaHHBIM TaOMULBI 2 ONPEAEINSAIOT PAaCHETHYIO DPe3yJbTHPYIOLIYIO
aMIUTHTYAY KONeGaHuii IPYHTOB 3eMIISTHOTO MOJOTHA B Npe/enax IHPHHBI AOPOXK-
HOM OfleKABI B ypOBHE ee moaowBbl, A, = 103 MKM.

10. Crpoum xpuBy00 00pyIIeHHUs, 0a3UPyACh Ha H3BECTHBIX PEKOMEHALH-
gX.

11. Pas6uBaeM croszaroriiuii maccus (otcek) Ha Gioku (puc. I1.1.1).

12. Haxoxmum cunsl (), kH (T), NpHIOKEHHYIO B LEHTPE TSHKSCTH KaKIOIO
07n0Ka, paBHYIO COOCTBEHHOMY Becy OJ0Ka, HOPMAJbHYIO COCTABISIOIIYIO CHJbL
cobcTBeHHOrO Beca, N, KH (T), ¥ TaHTeHIMATBHYIO COCTABISIOUIYIO CHJBI COO-
cTBeHHOTO Beca, T, KH (T). PesynbraTsl pacuera cBenensl B Tabmuiry I1.1.2.

13. C y4eToM peKOMEHIALM, H3JI0KEHHBIX B II. 5.6, BRIYUCISAIOT aMILIH-

Tyay KoneOaHHWH TpyHTa, A,,, (MKM) B KaXIOM OJIOKE, IIPH 3TOM KOOPAMUHATHI

Zy>
z(m) u y (M) B popmyne (5.2) ompenensieM Kak KOOPJHUHATHI TOUEK CPEIUH IYT,

CTATHBAIOIIUX TPAHHIBI GIIOKOB IO KPUBOW CKOJIBKEHHS.
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45 kMo

P=

5.0 ™M

il

=
¥

o

=== =

Pucynok I1.1.1 — PacueTHas cxema K olpeielIEHUIO
konddurrenTa yCTOHIMBOCTH OTKOCA HACKHINTH
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Hampumep B 6110Ke Ne 1:
6, =032 1/m;65 =0,83 1/m;6; =0,004 1/m

—0,49

— 0. — J—— .
a=31%4; = Toiec 0,20 1/m;
fN=0,f)=0h=0m
Torpa:

Agy =103 - 22019932 = 92 Mkm.

Bce ocTansHble pacueTsl cBefeHsI B Tadmumy I11.1.2.

14. Tlonp3ysich ykasanusmu m.a1. 5.7 — 5.10, Haxomum no dopmynam (5.6)

—(5.7) sHaueHus y/leNbHOTO CUenneHus, Cyy, ¥ YIIa BHYTPEHHEro TPEHHS IPYHTa,
@, IPU IEHCTBUM IMHAMUYECKOHU Harpysku (tabnuua I1.1.2);

15. BemumcnseM peakiuio IpyHTa Ha IOBEPXHOCTH CKOJBKEHHS, KOTOpas
coctout u3 cunbl Tperus (N - tg,, ), NPAMO IPOHOPLHOHATBHON HOPMATBHOMY
NaBJIEHUIO, B CHIIBI CLeINIeHUs (Cyy - 1) (Tabmuna I1.1.2).

16. OmnpenengeM Ko3()(GHUIHEHT YCTOHYMBOCTH OTKOCA MPH ACHCTBHHU [IH-
HaMHI4YeCKoi Harpy3Ky IJIsl IPUHATOMH MOBEPXHOCTH CKOJIBKEHHS [0 popMyJie

YR (NitgQip + Ciget ;) 1825547052

=1,
R.T: 200,45

K 26

BeiBon: mpu TpeGyemoM koadduineHTe ycroifumBoctn 1,30 ycnoBue
ycTOHUMBOCTH He obecleyuBaeTcs, Tak Kak PacHeTHHIH KO3((HUIHEHT yCTONIH-
BOCTH MeHbIIIe TpeGyeMoro.

Jlna cpaBHeHusa B Tabauue I1.1.3 mpuBeneH aHamoru4Helil pacder npu Aeii-
CTBUH CTaTHYeCKOH Harpysku (0e3 ydeTa CHIDKGHHA IIPOYHOCTHBIX XapaKTepH-
CTHK IPYHTOB MOJ JeHCTBHEM JMHAMHYECKON Harpy3Ku).

PesynpTaTel pacueTa mokaszami, YTO pacyeTHBIH KO3()OHIUCHT ycToiHMBO-
ctu cocraBister 1,31, uto Gonsme TpeGyemoro. CneoBaTenbHO, YCTONYHBOCTD

OTKOCa IO MPUHATOH KPHBOIi 00pymeHNs obecednBacTcs.
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Tabnuma - [1.1.2 Pesynprarsl pacuera kondduirienTa ycToianBocTH oTKOCca HackImu (puc. [1.1.1) mpu feficTBIE THHAMHYECKOH

Harpys3Kv U CHUKCHHH 1101 €€ BJIIMAHUCM IIPOYHOCTHEIX XapaKTCPUCTHK I'PYHTOB 3€MJLAHOI'O IIOJIOTHA

3 [Inommamm, M Beca, Tonn R
EE g
Q G“ =
g - w | = 1 \8
g E § ! % = ! % P 5 2]
< 2 2 £ g i S 2 g = S S wm g £
S| EE | 5 | EE| EE| 5 | EE|EE | EE| w | % = g
= s = g S 2 = 8 cd | Fg | &2 ; i K, K K 2o
o 2 2 E E 9 g F = E 9 % o A TOHH TOHH ¢ i B
e g = 2 EE 2 E 2 E E == INY =
2 = ) e E o S E o E o M E
c = O - = O = =
=35 S : A £, z
E < O O O O
> 3 1
< ZY>
o W, w; w3 q1 q> qs MEM
1 63 2,82 - - 5,36 - - 5,36 2,43 4,77 0,60 0,40 0,02 92
2 58 4,70 1,09 - 8,93 2,18 - 11,11 | 5,89 9,42 0,50 040 | 0,012 49
3 53 7,90 6,18 - 15,01 12,36 - 27,37 16,47 21,86 0,50 0,40 0,012 39
4 46 8,13 11,02 - 15,45 22,04 - 37,49 26,04 26,97 0,50 0,40 0,012 28
5 41 8,49 14,71 - 16,13 | 29,42 - 4555 | 3438 | 2988 | 0,50 040 | 0,012 13
6 34 12,84 27,82 - 24,40 55,64 - 80,04 66,35 4476 0,50 0,40 0,012 0
7 25 2,34 49 87 - 4,45 99,74 - 104,19 | 94,42 44,03 0,50 0,40 0,012 0
8 15 - 41,92 2,60 - 83,84 | 546 | 8930 | 86,26 | 23,11 | 0,50 040 | 0,012 0
9 5 - 31,75 6,63 - 63,50 13,92 77,42 77,13 6,75 0,50 0,40 0,012 0
10 -10 - 2424 7,35 - 48 48 15,44 63,92 62,94 -11,10 0,50 0,40 0,012 0
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IIpononxenune Tadnune - [1.1.2

L g E QN §>S = |
=5 E 5 E 5 SE2 5 E¢ c 2 £ 2
= = ~ = Q < =
S EE > &8y SEE SRy g =2 . 5
© S EoE B S o E S 8 83 2 E 2
0 25 8 VB w Ab%% gEw© =] = 35
z SESE | gEer | EzsE Ei : 28
= EE 255 ¢ Sg 25 EE S5% 3 3
2 s 5 g 3EE 2 £ & S Es s EX s £
g 8 E & pE 853 & S E £ = 5
Ao F o A~ Qo i S ®)
Ci*CT: Pi—cr» CL—LLI-h PDi—pu» l: N; - tg(pi—,m—n Ci—,zu-l ) li=
2 2
/™ rpaj /™M rpaj. TOHH TOHH
1 1,5 25 0,74 16,6 1,87 0,72 1,39
2 22 23 1,71 18,9 2,19 2,02 3,75
3 22 23 1,79 19,6 32 5,85 5,72
4 22 23 1,89 20,4 2,9 9,67 5.47
5 22 23 2,04 21,7 2,63 13,66 537
6 22 23 2,20 23,0 3,66 28,16 8,05
7 2,2 23 2,20 23,0 5,05 40,08 11,11
1,8 20 1,80 20,0 4,58 31,40 8,24
9 1,8 20 1,80 20,0 4,8 28,07 8,64
10 1,8 20 1,80 20,0 7,1 2291 12,78

Z T; = 200,45 TouH

z N; - tg@;_py = 182,55 ToHH

Z Ci_pyl; = 70,52 ToHH
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Tabnuia - [1.1.3 Pe3synbrarel pacuera koadduirenTa ycroiiunBocTH oTKOCca Hackmu (puc. [1.1.1) mpu JeficTBIE cTaTHYecKoi Harpy3Ku

OJIM 218.2.068-2016

5 [Inomamm, M Beca, Tonn /A
= £ 5
Q =
g - w | w 1 8
g E § ! g = ! % o = o
) 2 Q & g = 3 3 g = ] S =z g =
2| E¢ 5| CE| E8| E | ZE| S® | EE| W r s 2
s| SE| g | EE| E2 | g | ER|EE|EE| M : K K Kk |&¢
\© 2 2 = £ 9 g E £ 9 £ o .5 TOHH TOHH ¢ ¢ B
z g = A E & 2 E 2 SHs g E 2 =
2w 5 2 E o S S E o M =
c = O - = O = =
sl B S : A s, z
E & O O O O
>3 A
= ZY>
Q wq w; w3 q1 q> q3 MEM
1 63 2,82 - - 5,36 - - 5,36 2,43 4,77 0,60 0,40 0,02 0
2 58 4,70 1,09 - 8,93 2,18 - 11,11 5,89 9,42 0,50 0,40 0,012 0
3 53 7,90 6,18 - 15,01 12,36 - 27,37 16,47 21,86 0,50 0,40 0,012 0
4 46 8,13 11,02 - 15,45 22,04 - 37,49 26,04 26,97 0,50 0,40 0,012 0
5 41 8,49 14,71 - 16,13 29,42 - 45,55 34,38 29,88 0,50 0,40 0,012 0
6 34 12,84 27,82 - 24.40 55,64 - 80,04 66,35 4476 0,50 0,40 0,012 0
7 25 2,34 49 87 - 4,45 99,74 - 104,19 94,42 44,03 0,50 0,40 0,012 0
8 15 - 41,92 2,60 - 83,84 5,46 89,30 86,26 23,11 0,50 0,40 0,012 0
9 5 - 31,75 6,63 - 63,50 13,92 77,42 77,13 6,75 0,50 0,40 0,012 0
10 -10 - 24 24 7,35 - 48,48 15,44 63,92 62,94 -11,10 0,50 0,40 0,012 0
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IIpononxenune Tadbnuns - 11.1.3

g &2 = S = 5 E & S ®m
g £ 2 5 B >§ = § = 5 E g > S = )
g o 9 c o g 4 o B © K HE g © =)
5= & S EO o 58S S EQ S m = @ =)
X E8 = o 2 g EE -~ 2 A g o S o
- - = EeE?® SINES BEeED S E&E S . E 2
o 2 = 0% o 252 2 =) E 2
g 2 5% EE2S L g £ g = EEEE £5 % 5 S5
= 5 g SEE DB fEE i = :
£5E & £0E B = © < U
Ci—CT> Pi—cr» Ci—/:LH: Di—pu» l, N; - tgPi—cr, Ci*CT ) li:
/™’ rpaj /™ rpaj. M TOHH TOHH
1 1,5 25 1,5 25 1,87 1,13 2,81
2 2,2 23 2,2 23 2,19 2,50 4,82
3 2,2 23 2,2 23 3,20 6,99 7,04
4 22 23 22 23 2,90 11,05 6,38
5 2,2 23 2,2 23 2,63 14,59 5,79
6 2,2 23 2,2 23 3,66 28,17 8,05
7 22 23 2,2 23 5,05 40,08 11,11
8 1,8 20 1,8 20 4,58 31,40 8,24
9 1,8 20 1,8 20 4,80 28,07 8,64
10 1,8 20 1,8 20 7,10 22,91 12,78

Z T; = 200,45 ToHH

Z N; - tg@;_u = 186,89 TouH

Z Ci—pu *l; = 75,66 TOHH
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MIIPUJIOKEHHUE 2

IIpumep pacuera 10poKHOIi o€k /bl O YIPYTroMy Mporudy ¢ yueTom aeii-
CTBHS JHHAMHYECKOil TPAHCIOPTHON HATPY3KH U CHUKEHHUS MO/ ee BIAHSHH-
eM 1e(popMATHBHBIX CBOHCTB IPYHTOB 3eMJISTHOIO MOJI0THA

TpebyeTcs 3allpOEKTHPOBATE JOPOKHYIO OJICIKAY NPH CIACAYIOIIUX HCXO/-

HBIX JAHHBIX:

— popora pacnonaraercs Bo I nopoxHo-knmumaTudeckoil 3oHe, B Mockos-
CKoit o6macTu;

— KaTeropus aBTOMOOMIBHOH JOpory - I

— 3aJaHHBIH CPOK CITy)KOBI JOPOXHOM ogexasl - T, = 20 ner;

— 3ajaHHag HajekHOCTh K, = 0,95;

— nmpuBemeHHas k Harpy3ke tuma A (TIpunoxenune 1 Tabn. TI1.1
OJIH 218.046-01) MHTEHCHBHOCTh JBHM)KEHHA Ha KOHELl CpoKa ClyxObl N, =
3200 aBT/cyT, mpupaleHHe HHTEHCHBHOCTHU ¢ = 1,04;

— TPYHT pabodyero cios 3eMJISHOTO MOJOTHA - CYIECh IbLIeBaTas ¢ pac-
yeTHOH BnaxxHocTwio 0,7 Wy,

— TPYHT 3eMIISHOTO MOJIOTHA HHXe pabouero ciios — CyrJIMHKH JIETKHE C
pacueTHol BnaxHocTbIO (0,75 Wr.

— MaTepuan A1 OCHOBAaHUS - 1eOCHOYHO-IpaBUIfHO-TIecUaHas cMech, 00-
paboTtaHHas 1ieMeHTOM Mapku 20;

— BBICOTa HACHIITH COCTABILET 3,5 M;

—  TOJIIHHA JOPOKHOHN ofexasl - 0,60 m;

— cxeMa yBJIaXKHEeHUsl padodero ciios 3eMIsHoro rnonoTHa — 11

Pacuer no gonyckaemomMy nporudy
17. BpluMciseM CyMMapHOE€ pacHeTHOE KOJWYECTBO IMPHUIIOKEHHM pacuer-

HOP Harpy3KH 3a cpok ciyk66l mo gopmyse (3.6) OIH 218.046-01:
K¢
z N, = 0,7N, —q(To—l) Tonr ~ kn

rae K. = 29,8 (TTpunoxenwue 6 tadn. I1.6.3 OJTH 218.046-01).
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Tpo. = 125 nueii (ta6n. 11.6.1 OJTH 218.046-01);
K, =1,49 (tabn. 3.3 OJTH 218.046-01)

29,8
>N, =07- 32001 77 125 149 = 7179494 apr.

18. TlpeaaputenpHO Ha3Ha4aeM KOHCTPYKLHIO H pacdeTHHIC 3HAUEHHS
napaMeTpoB Ui pacdera Mo JOMycKaeMoMmy ympyromy mporuOy (tabm. I1.3.1).
Onpegensem B coorserctBud ¢ OJ[H 218.046-01 no Tpunoxenuro 2 tabn. 11.2.5,
Ipunoxennto 3 Tabn. 11.3.2 u Ilpunoxenwnro 3 ta6n. [1.3.9.

Ta6numa—-T13.1

Pacuaer mo
No Marepuan crnos h cnos, yIpyromy
cM nporu6y,
E, MIla
1 Actanbroberon motHeit Ha BH/ Mapku 60/90 4 3200
2 Acdanbroberon nopuctsiit Ha BHJI mapku 60/90 8 2000
3 ActansTobeTon BeicokomopucTsiit Ha BHJT mapku 60/90 22 2000
4 VYxpennenHas meOeHOTHO-TPaBHIHO-IIECTaHAas CMECh 26 420
5 Cymecr nsesatas W, = 0,7Wr 90 46
6 | Cyrmunok nerkuii W, = 0,75Wr - 34

19. OmpeznensioT TONIIHHY cJI0S TPyHTa HH)KE MOOLIBEI JOPOXKHOHN onex-
OB, B IIpefienax KOTOPOH NpOSBISeTCS BIHAHWE THHAMHYECKONH Harpy3Kd Ha Jie-

(bopMaTHBHBIE XapaKTePUCTHKH IpyHTa o Gopmye (8.3):

H=3,0-hy,

rae H — 30Ha BIMAHUA JMHAMHYECKON Harpy3kM Ha MeXaHHYeCKHE CBOHCTBA

T'PYHTOB 3€MJISIHOTO ITOJIOTHA, M,

hy, — CyMMapHasi TOJIIIHUHA JOPOKHON OACHKIIBI, M.
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H=30-060=24m

1. PaccmarpuBacMyIo TOJMIIYy MOIIHOCTBIO, H=2,4 M, pa36uBaecM Ha CIIOU

TPYHTa B COOTBETCTBUU C PUCYHKOM!

Jopox+aa ofaxda 0.60 M
TUnecs neinebamas @ 0.40 ™M 050

@ 0.50 1

2401 © 050 M
O T

TYZAUKOK Nneekud @ 050 1

2. W3 npenBapuTeNbHO MNPUHATOH KOHCTPYKLHH JOPOJKHOM OHEXIBI
oTipe/iesisieM CpeTHEeB3BEIICHHOE 3HAUSHUE MOJTYJS YIPYTOCTH IPYHTOB 3€MIISIHOTO
5> (MIla) mo dopmyne (5.1):

E _El'h1+E2'h2+"‘+En'}Ln_46'0,9+34"1,5
cp = 3,0 — by - 3,0 —0,60

MONIOTHA, E,

= 39 MIla

3. Tlo naHHBIM TaOMHIBI 2 ompenelAlOT PacHeTHYIO Pe3yIbTHPYHOLIYIO
aMIUTHTYly KojeGaHuil rPyHTOB 3€MIITHOTO [TOJIOTHA B Ipe/ieNlaX IIUPUHBI JOPOXK-
HOM OJI&X/IB B YPOBHE €€ MOJOIIBEL, A, = 79 MKM.

4.  OnpenenseM pacHeTHYIO aMIUIUTYXy KoiaeOaHHH B LIEHTpE Ka)KHOro
BBIJIEIEHHOTO c1og 1o hopmyne (5.2), npunuMas y = by, u h; = 0.

5. KoaddurmenT 3artyxanus konebanuii mo riryoune 6, = 0,32 1/m.

Bcnoe 1: 2=0,20m; A =79 -e%219032 = 72 MkM;
Beroe2: z=0,65M, A =79 e%6519032 = 57 yyum;
Beroe 3:z=1,15m; A =79 eb1519032 — 45 mxM;

Bcrnoed: z=1,65m; A =79 1059032 = 34 kM,
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Bcnoe 5:z=2,15m; A =79 e%159032 = 22 ykM.

6. ITo dhopmynam, MpUBEICHHBIM B OTHETE IO JTAMy |, BBIYUCISLIOT MO-
JyJI{ YIPYTOCTH TPYHTA B KAKJAOM BBIJCIEHHOM CIIOE:
B cnoe 1:

Ey o =46 MIla, Ky y= 0,35 (Tabmuua 8); K = 0,02 (tabauua 6); 4, = 10 Mxm.

E

e = 46 [0,65 + 0,35 - e7%02(72-10)] = 35 MIla;

B cioe 2:
E, =46 MIla, Kg.y= 0,35 (Tabmuua 8); K’ = 0,02 (tabauua 6); 4, = 10 Mxm.

E

e = 46+ [0,65 + 0,35 - 70027710 = 36 MIla;

B cloe 3:
Ey =34 MIla, Kg.y= 0,25 (tabmuua 8); K’ = 0,012 (tabmuna 6); 4, = 10 MkM.

E,

e = 34+ [0,75 + 0,25 - ¢~0012(45-10)] = 37 MIa;

B cioe 4:
E. =34 MIla, Kp.y= 0,25 (tabmuua 8); K' = 0,012 (tabnuua 6); A, = 10 MKM.

E,

y—au — 34 [0;75 + 0,25 . e_0»012'(34-—10)] = 32 Mlla;

B cioe 5;
E; =34 MIla, Kp.y= 0,25 (tabnuua 8); K' = 0,012 (tabmuua 6); 4, = 10 Mxm.

E,

yean = 34-[0,75 + 0,25 - e70012:(22-10)] = 33 MIla;

7. ITo dopmyne (8.4) BbIUHCHAEM CPEIHEB3BELICHHbIH AWHAMHYCCKHI

MOJyJb YIPYTOCTH I'PYHTa Ha IOBEPXHOCTHU MOICTUIAIOIIETO CIIOS:

~35-04+36-05+31-05+32:0,5+33-0,5

= 2 = 33 MIla

8. lanmpHefimuit pacueT BeAeM B COOTBETCTBUH C DPEKOMEHIAIMAMH H

tpe6oBanuamu OJTH 218.046-01:

52



OJIM 218.2.068-2016

E, 35 0,08
E, 420

no Ilpunoxenuro 1 tabn. I1.1.1 (OJIH 218.046-01), D =37 cm.

hs _ ha _ 26
B 20_-070
D D 37

ne6

Torza: %L—024cmmmmwmm E“S = 0,24+ 420 = 101 MIa

e6

Eu _ E(l:.éeﬁ _ to1 _ O,OS;E _ s _ 22 _ 0,59

Ey Ea6-3 2000 D D 37
a6 3

Tor,ua Zoo - = 0,16, cnegoBaTENBHO: Ea6 3=0,16-2000 = 320 MIla
6—3

Eo _ E3e° _ 320

0 Rag— 8
=0,16; —=L2=—=0,22
E,  Easa 2000 D 37

a6—2

Torna: i“'ﬁ = 0,21, cnemoBaTeNnbHO; Ee‘6 —2 =0,21-2000 = 420 MIIa
a6-2

E. EX2 420 Ry _ hag-1 _ 4

- =2_=—=013, = ==—=—=10,11

E;  Eas—1 3200 D D 37

Torna: = 0,13, cnepoBarensHo. Ey,g = 0,13 3200 = 416 MIla

Eap-1

TpeOyemsliit MOyNb YIPYrocTu onpefenseM no ¢popmyre (3.9) OTH
218.046-01:

E,, = 98,65 [ 127179494 - 3,55] = 326 MTla;

OrnpezenseM ko3hOGUIMEHT IIPOUHOCTH 110 YIPYTOMY IPOTHOY:
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TpeOyembiii MUHMMaNBHBIH KOIG(HUIHEHT POYHOCTH I pacyeTa 1o J0-
nyckaeMomy yrpyromy mporu0y - 1,30 (ta6n. 3.1 OJTH 218.046-01).
Credosamenvho, 6blOPAHKHAA KOHCIMPYKYUSA He YOOGIemEOpiem YCIOUI0 NPOYHO-
cmu o QONYCKAEMOMY YAPY2OMY HPO2UOY.

AHAJIOTHYHBIM PAacueTOM MOXHO MOKa3aTh, YTO B CTATHYECKOH MOCTAHOBKE,
T.€. IPMHUMAsl Ha IOBEPXHOCTH MOJYJIb YIIPYTOCTH IPYHTa PaBHBIM MOAYJIIO
ynpyroct cynecu wnu 46 Mlla, E s = 528 MIla, a ko3¢ duiieHT npoaHOCTH 1O

ynpyromy mnporudy cocrasiser 1,61.
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Bubanorpadns

Pacnopskenne MunTtpanca
Poccuu Ne OC-1067-p ot
03.12.2003

Pacnopsxenue PocaBrozo-
pa Muntpanca Poccun ot
14.06.2002 r. Ne 113-p, M.
2002

>

Pacnopsikenue Pocasrono-
pa MunTtpanca Poccun ot
11.01.2002 r. Ne 12-p.

BCH 19-89

Tlpennoxenus

II0 pacyeTy yCTOHYHBOCTH
OTKOCOB BBICOKHX HACHITIEH

U ry6okux BeIeMOK, M., 1966

ITocobue Mo MpoeKTUPOBaHHIO
3eMJISTHOTO [TOJTIOTHA
aBTOMOOHIBHEIX JIOPOT

Ha cna0bIX rpyHTax, M., 2004

TunoBBIe peleHus 0 BOCCTAHOB-
JICHHIO HeCyLIel CIOCOOHOCTH 3eM-
JISTHOTO MONOTHA B 0OSCIICUCHHUIO
MNPOYHOCTH U MOPO30YCTOHITHBOCTH
JIOPOXKHOMH OBl HA TyYHHHUCTHIX
y4acTKax aBTOMOOMIBHEIX JIOPOT.

Meroauueckne peKOMeHIALHH 10
TEXHOJIOTHH apMHUPOBaHUs acdalib-
TOGETOHHBIX MOKPHITUH N06aBkaMU
6a3aNbTOBBIX BOJIOKOH ((hubpoii)
MIPU CTPOHUTENBCTBE H PEMOHTE aB-
TOMOGHIIBHBIX TOPOT.

ITpaBmia mpueMKu paboT IPH CTPO-

UTEIBCTBE U PEMOHTE aBTOMOOHIIB-
HBIX jgopor. M., Tpancmopt, 1990.
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KimoueBble ciioBa: 3eMIISIHOE MOJOTHO, JOPOXKHAS OASKAA, TMHAMHIECKOE
BO3JICHCTBHE, MEeXaHHMYECKHEe XapaKTepPHCTHKU TI'PYHTOB, HCKYCCTBEHHBIC COOPY-
JKEHHsI, cnabble OCHOBaHHS, KojieOaHHs, 3aTyxaHWe KoneOaHHiH, Kod(pdUIHeHT

YCTOHYUBOCTH, HeCyIlasi CIIOCOOHOCTh 3eMIISTHOTO MOJIOTHA

56



MHHHUCTEPCTBO TPAHCIIOPTA POCCHCKON ®EJIEPALIVA

®EJEPAJTBHOE JOPOXHOE ATEHTCTBO
(POCABTOJZOP)

PACHOPAXEHHE

LHO% C/E No_ 5635
Mocksa 7

[ 1
O6 n3gannn 1 npumenennn OIM 218.2.068-2016
«PexoMeHJalHHA N0 YIETY JHHAMHYECKOF0 BO3AeHCTBH OT COBPEeMEHHbIX
TPAHCMIOPTHLIX CPEACTB HPH PacdéTax NPOHOCTH, YCTOHIHBOCTH H
AepopMATHBHOCTH 3eMJISTHOTO OJIOTHA»

B nmemsx peanuzanud B IOPOXHOM XO3SHCTBE OCHOBHBIX TOJIOXEHHH
QenepansHoro 3akoHa oT 27 gexabps 2002 r. Ne 184-03 «O TexHHUECKOM
PErynupoBaHuu» U 00eCIeueHns JOPOXHBIX OpTraHW3alMii peKOMEHIAIMAME 1O Y4&Ty
JVHaMUYECKOTO BO3JIEHCTBUSA OT COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB NPH pacyérax
IIPOYHOCTH, YCTOHYHBOCTH U Ae(hOPMATUBHOCTH 3€MIIIHOTO MOJIOTHA:

l. CrpykTypHBIM IIOApasfeleHUAM IleHTpalpHOro amnmapara PocaBromopa,
¢enepanbHEIM yOpaBleHUSM aBTOMOGHJIBHBIX OPOT, YIIPABIEHHSM aBTOMOOMIIBLHBIX
MarucTpaje, MeXXperHoHaIbHbIM JUPEKIHAM 110 CTPOUTEILCTBY ABTOMOOUIBLHBIX JOPOT
¢enepanbHOro 3HA4YEeHHA, TEPPUTOPHAIBHBIM OpraHaM YIPaBIE€HUS IOPOXKHBIM
xo3stficTBOM cyOnexToB Poccuiickoil Ddefiepanin peKOMEHIOBATh K IPIMEHEHHIO C JIaThl
yIBepXKAeHHUs HacTosmero pacnopspkerns OJM 218.2.068-2016 «PexkoMeHnanuu o
y4éTy NAHAMHYECKOrO BO3NEHUCTBHS OT COBPEMEHHBIX TPAHCIIOPTHBIX CPEICTB IPH
pacdéTax NPOYHOCTH, YCTOWYMBOCTH ¥ Je)OPMATHBHOCTH 3EMISHOIO ITOJOTHa»
(manee — OJIM 218.2.068-2016).

2. VYNpaBieHHIO HAYYHO-TEXHWYECKHX MCCIEIOBAHHH X HHOOPMALHOHHOTO
obecneuenns (A.B. ByXTosipoB) B yCTaHOBJIEHHOM IOPsAKe 00ecliednTh OGUIHATLHYIO
nybmixanuro OJIM 218.2.068-2016.

3. KoHTponab 3a WCIONHEHHEM HACTOSIIEr0 paclOpsKEHHMsS BO3IOKHTE Ha
3aMecTHTeNs pykoBoautens M.I'. Acraxosa.

PyxoBoauTeNs / P.B. CraposoiiT

q

0.B. Kampuna
(495) 687-88-23 no6. 50-271
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