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1. PaspabotaH O6uiepoccuiickon obuecTBeHHOW opraHusaumein "ToHHenbHas accoumauuma
Poccun".

BHeceH YnpaB/ieHMeM TeXHWYECKOro HOPMMPOBaAHWA, CTaHAAPTM3auMM KU cepTudmKauumn B
cTpoutenbctee n AKX locctpoa Poccuun.

2. MpuHAT 1 BBeAeH B aenctane MNoctaHoBneHmnem Focctpon Poccum N 20 ot 09.03.2004 .

3. BeegeH Bnepsble.

BBEAEHME

KoHTpo/b OKpy»KatoLLeit cpeabl B KPYMHbIX COBPEMEHHbIX ropoAax ABNAETCA OAHOW U3 COLUaNbHO
Ba*KHbIX 3agay. OT COCTOAHMA OKpyKalolWen cpeabl 3aBUCAT 340POBbE KWUTeNeill ropoaa,
NpPon3BOANTENBHOCTb TPYAA, MONHOLLEHHOCTb OTAbIXa U 0bydyeHuA. K uncny daktopos, onpenensatoLmx
KaQuYecTBO OKpy:Katowein cpesgbl, OTHOCATCA WymMm U BUbpaums. Cpeam Mx MHOTOYMUCNEHHbIX UCTOYHUKOB
0coboe MecTo 3aHMMAIOT AEWCTBYIOLWME IMHUM METPOno/inTeHa. MoBbileHHbIe BeMYMHbI BUOpaLmMu
MOTYT TaKXe HeraTMBHO CKa3blBATbCS Ha COCTOAHUM 34aHWNIM, KOMMYHUKaLMIA U Np.

[0 HacToAWEero BpeMeHM He CyLLeCTBOBAIO KOPPEKTHOM PacyeTHOM MeTOAMKM NPOrHo3a 3HaYeHui
BUOpaALMMN OT AENCTBYIOWNX AMHUI METPOMNOAMUTEHA. ITO CBA3AHO C TeéM, YTO MexaHW3M BO3OyKaeHUs
BMOpALMM N3yYeH HeAOCTAaTOYHO. Mperkae BCEro, 3T0 OTHOCUTCA K B3aMMOLENCTBMIO B CUCTEME KOJIeCO -
penbC M Ha BHELWHEW NOBEPXHOCTM 0BAENKM TOHHENS U U3/TYYEHUIO YIPYTUX BOJIH B FPYHT. [PYHT ABAsETCA
[OBOJIbHO CNOXHOW Cpefon, Tpebylowlel 3anucu rpoMO3AKMX MOAEeNelr Teopuu YRpyroctm u wux
TPYLOEMKOrO YUCNEHHOFO aHanAu3a. B AononHeHMe K MaTeMaTUYECKMM TpygHocTaMm npobnema
OC/IOXKHAETCA HEMOJIHOTON AAaHHbIX O FeOMETPUYECKMX XapaKTePUCTMKAX W Yrnpyrnx CBOWMCTBAX CNOEB
rpyHTa. B aTom cnyyae parke KOppeKkTHO cHOpMy/MpOBaHHblE MOZEAN MPAKTUYECKM BecrnosiesHbl
BC/IEACTBME MX NAapameTpUYeckon HeonpeseneHHoCTU. B cuay 3Toro Mcnosb3oBaHWE TPAAMLMOHHbIX
YMCNEHHBIX MNOAXOAOB MPUM MOAENMPOBAHUM PACAPOCTPAHEHUA YNPYrMX BOJIH, OCHOBAHHbIX Ha
[0CTAaTOYHO TOYHbIX aNroOpPUTMax MeToda KOHeYHbIX 3nemeHToB (MK3), meTona rpaHUYHbIX 3/1eMEHTOB
(MT3), ceTouHbIX U BapUaLMOHHbIX NOAXOAAX, MPUBOAUT K U3ObITOUHBIM BbIYMCNTENBbHBIM 3aTpaTam Npu
HensbeXKHOM noTepe TOYHOCTM M3-33 OLWMOOK B 3a4aHMM NapameTpoB. 34eCh e BO3HUKAET U Npobaema
BblbOpa LWara MHTErpUpPOBaHUA UCXOAHbIX ypaBHeHUW. Hanuvune B 3agaye npoLeccoB U 0H6bEKTOB €
CYLLECTBEHHO PA3/IMYHbIMM MacWTabamm MOMKET MNPUBECTM K NOTEPE BAXKHbIX COCTABAAOWMX pPeLleHns
NpPU HEKOPPEeKTHOM 33aZaHWUM UYUCAEHHOW CETKM. YpeamepHaa n[eTanmsauma MOXNKET MNPUBECTU K
HefoMyCTMMOMY pocTy obbema Heob6XOAMMBIX BbIYMCNEHUI U yKecTodeHuto TpeboBaHMI Ha
Npon3BOAUTENBHOCTb MCNOAb3yembix IBM. B HacToAwem CBoge npaBua MCMOAb30BAH APYroi NOAXOA,
OCHOBaHHbIA Ha WCNONb30BaHMW (GUIMYECKM MNPO3PaAYHLIX MOAENEN, BK/OYAOWMX BPEMEHHOE W
NPOCTPaHCTBEHHOE OCPeHEHME PAacCMATPUBAEMBIX BENYUH. Mosydaemble B pe3ynbTaTte 3$pdeKTUBHbIe



3HaYeHUs BXOAAWMX B MOAENM MapameTpoB TPebyloT A0NONHUTENbHOM HACTPOMKM, 4yTO U 6blIo
BbINO/IHEHO B XOA4€ HaTYPHbIX U3MEPEHUI Ha AEWUCTBYIOWNX MHUAX METPONONUTEHA. B gononHeHue K
aToMy paspaboTaH meToj, NO3BONMAKOLWMIA OLEHMBATb FEOMETPUYECKME U yrpyrue CBOMCTBA BepXHEN
YyacTu rpyHTa 415 Noc/edylolWero Ucnoib30BaHUA B MPAMbIX pacyeTax. Takum obpasom, AN OUEHKMU
BE/IMYMH BUBPaLLMM B6AU3UN AeUCTBYIOLWLMX TMHUIA METPOMNO/IUTEHA, @ TAK}KE B NPOLLECCE NPOEKTUPOBAHMS
N CTPOUTENbCTBA HEOBXOAMMO MCMNOb30BaTb NPOLEAYPY, U3/TOXKEHHYIO0 B HacToAwem CBoae npasua. [ns
OLLEHKM MCXO4HbIX MapamMeTpoB ncnonb3yeTtcs pasaen 4 HacToawero Ceoga npasua. MNpoueaypa oueHKU
NO/Iy4eHHbIX BEIMYMH BUOPALIMIN HA COOTBETCTBME CAHUTAPHbIM HOPMaMm onuncaHa B pasgene 6. B cnyyae
ecnv TpeboBaHUs cCaHUTaPHbIX HOPM He BbIMOJIHAKTCA, HEOBXOANMMO NPUMEHEHUE creLManbHbIX Mep No
CHUMKEHMIO N36bITOYHOM BMOpPaLMM B COOTBETCTBUMN C NOMOKEHUAMM pa3genos 3 n 5 HactoAwero CBoaa
npasu.

Ceog, npaBus pa3pabortaH "ToHHenbHOM accouuaumneirt Poccum" Ha OCHOBAHWM MPOBEAEHHbIX
Hay4YHO-UCCe0BaTeNbCKMX PabOoT, HaTYPHbIX SKCMEPUMEHTA/IbHbIX UcCnenoBaHNi, 06obLeHma onbliTa
3KcnyaTaumMm AMHUIA METPOMNOAUTEHA U aHaNM3a AUTePaTYPHbIX UCTOYHUKOB. B ero oCHOBY NOOXEHbI
COOTBETCTBYIOWIME PYKOBOACTBA, MNOAroTOBAEHHble Bubpoakyctuyeckoir nabopatopuen MOO
"ToHHenbHan accoumaumsa" n npolweawme anpobaumio Ha TMHMAX MOCKOBCKOrO METPONOIUTEHA.

HacToawwmit CBoa npaBma HEOH6X0AMMO UCNONb30BaTb MNPU NONYYEHUN OLLEHOK BENINYMH BUBpaLMK
B Ha3eMHbIX 3[1aHMAX U COOPYKEHMAX, BOSHMUKAIOLLMX OT ABUKEHUA NOE30B METPONOAMTEHA Ha yYacTKax
NeperoHHbIX TOHHeNeW, B npeaenax CTaHUMWA, Kamep cbe3goB. CBoA NpaBuM/ adanTUMPOBaH K
CNOXUBLUMMCA B HacTosllee Bpems MPUHUMNAM HOPMMPOBaHMA. B 4aCTHOCTU, B KayecTBe OCHOBHOrO
OLEHMBAEeMOro napameTpa MCNoAb3yloTcA  abcontoTHble  3HayeHusa  BubBpockopoctn  (m/c).
Norapuédmmyeckne eauHuubl (ypoBHM B AB) TakXe [OOMycKaeTcA WCNoNb30oBaTb B KayecTse
BCNOMOraTe/ibHbIX NapaMeTpPoB.

Ecnun ucxogHble napameTpbl g5 pacyeTa BUbpaunmn He 3agaHbl, HactToawmi CBog npaBun cieayet
NCNoab30BaTb N5 onpeaeneHns AMHAMUYECKUX U AUCCUMATUBHbBIX XapaKTEPUCTUK rPyHTa (CKopocTeit u
K03ODUUMEHTOB 3aTyxaHMA yrNpyrux BOJIH) B PA3/IMYHbIX €CTECTBEHHbIX re0/I0ONMYECKMX M BbI3BaHHbIX
TEXHOreHHbIMM (aKTOpaMM YC/IOBUAX ropoAa. 3HaHMEe YKa3aHHbIX XapaKTepuCTUK Heobxoaumo npwu
NPOrHO3MPOBaHMUN BENIMYUH BMOpPALMM B HA3EMHbIX 34aHMAX M COOPYHKEHWUAX, BO3HMKAOWMX NpU
OBUMKEHMWU MOe340B METPOMO/INTEHA, a TaKKe AN OueHKU 3PPeKTUBHOCTM MeponpusaTUii no Ux
BMbBpoO3aLLuTe.

CornacHo HacToAawwemy Ceogy NpaBua AMHAMUYECKME XapaKTEPUCTUKM FPYHTOB, HeobxogMmble aas
pacyeTa abCOMIOTHLIX BEAWYMH WAW ypPOBHelM BMOpauMuM B 343HUAX, ONpeaenstoTcs B npouecce
reo/IorMYeCcKNX M3bICKAHUM MAM MO MMEIOWMMCA CTaHAAPTHbIM Tab/lMUYHBbIM AaHHbIM. BTopoi nyTb
334acTylo Henpuemaem ns-3a umerolleroca 60blIOro pa3bpoca XapaKTepPUCTUK OAHOTUMHbLIX FPYHTOB.
Bcneacteme aTOro pekoMeHAayeTcss MCNoAb30BaTh NPAMbIE U3MEPEHUA Ha MECTe U OCHOBAHHbIE Ha HUX
pacyeTbl XapaKTePUCTUK FPYHTOB. 34ecb MNpeacTaBiAeHa MoCcAeA0BaTe/IbHOCTb LIAroB, PeanmnsyroLinx
AaHHbIA noaxon onpeAeneHua AMHAMUYECKMX MapameTpoB [pPyHTa Ans  MX  Nocaeaylowero
NCNoNb30BaHMA NPU pacyeTax BUBPOaKyCTMUYECKOM CUTyaLMN Ha NMOBEPXHOCTU.

OuHamunuyeckme cBOWCTBa TrPyHTa OyayT XapaKTepus3oBaTbCA CKOPOCTAMM MNPOAOJIbHbIX W
nonepeyHbIX YNpyrnx BosH B TBEPAO0M cpele, a TaKKe CBA3aHHbIMU C HUMU ANHAMUYECKMMIN MOAYNSAMMU
ynpyroctu (KOHra u [lyaccoHa) M CKOPOCTbIO pPacrnpoCTpPaHEHMA MOBEPXHOCTHbIX BOJIH Panes.
OnccmnatuBHbleE CBOWMCTBA XapPaKTEPUBYIOTCA 3SHEPreTUYECKMM KO3IGOUUMEHTOM 3aTyxaHua ¥ wuau

CBA3AHHLIM C HUM aMMAUTYAHbIM Koapduumentom [ =¥ /2. PaccmaTpuBaloTca cpefiHue 3HaueHus

napameTpOB A4/1 OKTaBHbIX AMaNa3oHOB YacToOT, MPU 3TOM UX BE/IMYMHA MOMKET 3aBUCETb OT YaCTOTbl.

Hactoawmnin Ceoa npaBua cieayeT WCMNO/b30BaTb A/1A Pa3paboTKU cpeacTB BMOPO3ALLMUTHbIX
MEpPONPUATUIA B KOHCTPYKLUKN BEPXHETO CTPOEHMA MYTU METPOMNOJIUTEHA NPU HEOBXOAMMOCTU CHUMKEHUA
n3bbITouHOW BUBpauuun. MpusoamTca NopadoK noabopa Tpebyembix XapaKTEPUCTUK BUOPO3ALLMUTHBIX
YCTPOWCTB B 33aBUMCMMOCTM OT BEJIMYUHLI TPEOYEMOro CHWXKeHMA BMOpauMKM, a TaKKe 3HaAYeHWU
NnapameTpoB TPYHTA M XaPaKTEPUCTUK TOHHENbHOW KOHCTPYKUMU. B MpunoxeHun 3 gaetca npumep
ncrnonb3oBaHusa CBoAa NPaBUA B KOHKPETHOM CUTyaL MK,

HacTosawwmit CBoa npaBuA yCTaHAaBAMBAET METOAbI U3MEPEHMUA U OLLEHKM BUBpaL MK, reHepupyemon
npu ABUXKEHWUN MOE340B B METPOMO/IMTEHAX, B NOMELLEHUAX MUbIX U OOLLECTBEHHbIX 34aHWUN, NpU
onpeseneHun cTeneHn Bo3aencTema BMbpaLmm Ha YHeNOBEYECKUI OPraHn3Mm.



N3mepeHunA BbINOAHAIOT C LLe/Ibio KOHTPOAA BUBpauum, reHepnpyemon npu ABUKEHMM NOe3408B B
METPONO/INTEHAX, B MOMELLEHUAX KUAbIX U OOLLECTBEHHbIX 343HWN, Ha COOTBETCTBME AOMYCTUMbIM
YPOBHAM, ycTaHOBeHHbIM CHuIT 32-02.

Csof, npaBuA npefHasHavyeH AAA KOHTPOAA BMOpauuu, Co34aBaemoli B MOMELLEHUAX XKUbIX U
06LLLECTBEHHbIX 34aHUI NPU ABUMKEHUUN NOE3[0B B METPONOAUTEHAX, OCYLLECTBAAEMOrO NPU NPUEMKE B
3KcnayaTauuio HOBbIX MHUI. OH BXOAMUT B KOMMEKC HOPMATUBHbIX SOKYMEHTOB, NOAIOTOB/NEHHbIX B
cBA3K C paspaboTtkon CHuM 32-02 "MetpononuteHbl". OH MOMET MWCMNO/Ib30BaTbCA TaKXKe Mnpu
nepuogmM4yeckom KOHTpoie AeNCTBYIOWMX IMHUIA METPONOIMTEHOB.

B Csose npaBun yuTeHbl TpeboBaHMA W peKOMEHAALMW OCHOBOMOMAraloWMX HOPMaTUBHO-
TEXHUYECKUX OokymeHTos: TOCT 12.1.012, CH 2.2.4/2.1.8.566-96, MP 2957-84 o06ueTexHUYEeCcKoro
XapaKtepa. Bmecte ¢ TeM B HemM KOHKpPeTM3MpOBaHbl TpeboBaHMA K BMAY W COCTaBY MOAJEMKaLLUX
N3MEPEHMIO U KOHTPOIO NapaMeTpoB BUOPaLMKN, NCXOAS U3 BPEMEHHOTO XapaKTepa U CNeKTPasibHOro
cocTaBa BMGpaLuW, reHepMpyemolr Npu ABUKEHUU NOe3a0B; onpeaeneHbl TpeboBaHMA K annapaType,
YCNOBUAM U MPaBU/iaM BbIMOJIHEHUA U3MEPEHUI; npoLeaypam obpaboTKM pe3ynbTaToB U3MEpPEHUn U
OL,EHKe MX Ha COOTBETCTBME AOMYCTUMbIM 3HAYeHMAM. [pM 3TOM MCNOb30BAH OMbIT, HAKOM/IEHHbIN
MWPOBOM NPAKTUKOM N OTParKEHHbIN B MexKayHapoaHom ctaHgapTte MCO 2631/1 n HemelLKom cTaHaapTe
[WVH 4150/2.

B pa3paboTke gaHHoro CBoga npaBua NPMHUMAAN yYacTue:

3aB. BUbBpoaKycTMyeckon nabopatopueint TAP KaHA. TexH. HayK, cT. Hayd. coTp. C.A. KocTapes -
pyKoBoAMTENb Pa3paboTKK; HayuHbI KOHCYAbTAHT TAP a-p. ¢u3.-maT. Hayk, npod. C.A. PbibaK; ra. Hayu.
coTp. TAP KaHA. ¢un3.-maT. HayK C.A. MaxopTbiX; rnaBHbI Hay4HbIN COTPYAHWK TAP A-p TeXH. HayK, C.H.C.,
yneH-kop. MeTponornyeckort akagemuu (pasgen 6, Mpunoxkenus 4, N) U.E. LlykepHUKoOB.

1. OBNIACTb MPUMEHEHWA

Hactosawwmi CeBo npasua HeE0b6Xo04MMO UCMONb30BaTb MPY NOYYEHUMN OLLEHOK 3HAYEHUA BUGpaLmm
B X0Z,e NPOEKTUPOBAHMUA U CTPOUTENBCTBA IMHUIA METPOMOIUTEHOB, PACMONOMKEHHbIX B CEIMTEOHOM 30HE,
a TaKXXe MPOEKTUPOBAHMA W CTPOUTENLCTBA XUbIX 343aHWUN, PAaCNONAraloLIMXCA B TEXHUYECKOW 30HEe
MeTPOoNnoAnTEHA.

MonoxeHna HacTtoAwero Ceoga Npasua HeobXoAMMO UCMOb30BaTb MPU SKCMEPUMEHTANIbHOM
onpegeneHnn Ha Mecte AMHAMMYECKUMX U AUCCUMNATUBHBIX XaPaKTEPUCTUK TPYHTa B €CTECTBEHHbIX
reo/IorTMYECKMX U BbI3BAHHbIX TEXHOTEHHbIMU (aKToOpamM YCAOBMAX ropoaa, HeobXoguMmbIXx npu
NPOrHO3MPOBAHUN BEIMYMH BUOPALMM B HA3EMHbIX 34aHUAX U COOPYIKEHMAX, PACMOIOKEHHbIX B 30HE
BO3MOXHOTO BAUSHMA MPOEKTUPYEMBIX IMHUIN METPONOJINTEHA, C LE/Ibl0 MPOBEPKM UX HA COOTBETCTBME
TpeboBaHuaMm CHul 32-02, a TakKe npu pa3paboTKe KOHKPETHbIX TEXHUYECKMX peLlleHnid no
BUOpPO3aLLNTE 34aHNIN U COOPYIKEHWIA.

MonoxeHus HacTosAwero Ceoaa NpaBua HEOHXO0ANMO MCNONb30BaTb NPU Pa3paboTKe KOHCTPYKLUNI
BMOPO3aLLUUTHDBIX YCTPONCTB BEPXHErO CTPOEHMA NYTU METPONONIUTEHA B C/ly4ae NPeBbIWEHUA NpeaebHO
AONYCTUMbIX CAaHUTAPHBIMM HOPMaMW BEIMYUH BMOPALMM Ha MOBEPXHOCTM TPYHTA B MPUMbIKAIOLNX K
JIMHUM METPO paMioHax XWAON U aAMUHUCTPATUBHOM 3aCTPOMKKU, B CTAHUMOHHbLIX MOMELLEHUAX U Ha
nnatdopmax CTaHUMIA meTponosauTeHa. lNommmo 3TOro, Hactoawmi Csog npasua HeobxoaMmo
MCMONb30BaTb A1 CHUMKEHWUS M3ObITOYHbIX YPOBHEN LIYMa HA CTaHUMAX M B 34aHUAX HA MOBEPXHOCTU
rPYHTA, €C/IM aKYCTUYECKAA IMUCCUA CBA3AHA C NpeobnasatoLleli CTPYKTYPHON KOMMOHEHTOM (B OKTaBHOM
AnanasoHe 63 Tu). KoHTponb pocturaemoit 3pdeKTMBHOCTM pa3pabaTbiBaeMblX MepOnpUATUIA U
NPOrHO3NPYEMbIX YPOBHEN BMOPOCKOPOCTM M LWyMa MNpU STOM MPOBOAWUTCA B COOTBETCTBUM C
TpeboBaHuamn CHulM 32-02.

Hactosawwmin CBoa npaBuA yCTaHABAMBAET METOAbl U3MEPEHMA U OLLEHKM BUBpaL MK, reHepupyemon
npu ABUXKEHUM MOe3L0B METPONOAMTEHOB B MOMELLEHUAX KUAbIX U OOLLECTBEHHbLIX 343HWIN, Npu
onpegeneHnn cteneHn Bo3aencTeus BMbpaLmm Ha YeI0BEYECKUIA OPraHN3M.

N3mepeHuna BbINONHAIOT C LLeAbl0 KOHTPOAA BUOpaLMKM, reHepupyemon nNpu ABUMNKEHUU NOe3[0B
METPOMNO/IMTEHOB B MOMELLEHUAX KUAbIX U OOLLECTBEHHbIX 34aHWIW, Ha COOTBETCTBME LOMYCTUMbIM
YPOBHAM, ycTaHOBAeHHbIM CHuIT 32-02.

2. HOPMATWBHbIE CCbIJIKA



B HacToAwem CBoae NpaBua UCMO/b30BaAHbI CChIJIKM Ha cnegytowme HopMaTUBHbIE AOKYMEHTbI:

FOCT 12.1.012-90 CCBT. BubpaumoHHan 6e3onacHocTb. Obuime TpeboBaHUsA

FOCT 12.4.012-83 CCBET. Bubpauuma. Cpeactea M3MepeHUs U KOHTpons BuMOpauum Ha paboumx
MmecTax. TexHuyeckune TpeboBaHmA

FOCT 17168-82. duabTpbl 31EKTPOHHbIE OKTaBHble M TPEeTbOKTaBHble. Obwme TexHuyeckue
TpeboBaHUA U MeTOAbI UCNbITAHWUI

CHwuM 32-02-2003. MeTpononuTeHsbl.

3. PACHET BUBPALIMU OT ABUXKEHWA MNOE340B METPOMNO/UTEHA
3.1. Obuwme nosoKeHus

3.1.1. Pacyer BMOpauuM OT [ABUMKEHMA N0E340B METPOMO/IMTEHA NPOBOAUTCA  MpPU
NPOrHO3MPOBAHMM OXKMAAEMbIX 3HAYEHUI BMOPaALMN B 34aHUAX, PACNONOMKEHHbIX B 30HE BO3MOXKHOTO
B/IMAHUA NPOEKTUPYEMbBIX IMHNI METPOMOANTEHA, C LLEeNIbI0 MPOBEPKM UX Ha COOTBETCTBUE TPeboBaHMAM
CHuN 32-02, a TakKe npu pa3paboTke KOHKPETHbIX TEXHUYECKUX PeLleHMn No BMObpo3awmTe 34aHUN 1
COOpPYKEHUN.

3.1.2. OueHKy BUBpaLMM OT ABUKEHUS NOE340B METPOMNONTEHA B XKWUbIX MOMELLEHUAX, NanaTax
60/1bHUL, CaHATOpMeB HeObXO4MMO MNPOBOAUTL A/ HOYHOTO BPEMEHM CYTOK. PaccumTbiBaembimMM
napameTpamu BU6paLmm B COOTBETCTBMM C HacToALMM CBOAOM NPaBUA ABAAIOTCA:

- KOPPEKTUPOBAHHbIE MAKCMMa/ibHble U SKBUBAJIEHTHbIE 3HAYEHUA BUBPOCKOPOCTU Vmax U Veg,

m/c;

- MaKCMMaNbHble M SKBUBANEHTHbIE 3HAYeHWA BUOBpPOckopocT V... U V, , M/C, B OKTaBHbIX
nosocax co cpeaHereomeTpuyeckMmm yvactotamum 16, 31,5 u 63 Tu, Hanbonee xapakTepHbIX ANA
MeTpPpOonoaAnTEHaA.

PacyeT KOPPEKTUPOBAHHbBIX M 3KBMBAZIEHTHbIX 3HAaYEHWI BUOPOCKOPOCTU CeayeT BbINOAHATb MO
dopmynam TOCT 12.1.012, npuHMMan BecoBble KO3QPULMEHTbI KOPPEKUMWU ANA BEPTUKANbHOIO WU
ropu3oHTasIbHOrO HanpaB/AeHUI 4Na cnydasa obwen Bubpauum.

3.1.3. B KauecTBe [AONOJHUTENBHOrO MNapameTpa BMBpPaLMM MOTYT WMCMNONAb30BATLCA YPOBHMU

subpockopoctn L (aB), onpesensemble cootHowennem suga L =201g(v/v,), roe 8 kauectse
BE/IMUMHBI V BbICTYNAIOT NEPeUNCIEHHbIE BbilLe NapamMeTpbl; V, - NOPorosas Besn4MHa BU6POCKOPOCTY,
-8
pasHaa 5-107" m/c.
3.1.4. Npu NPOEKTUPOBAHUM B CENUTEBHOI 30HE NMHMIT METPONONUTEHA HEOBXOAMMO BbINOAHEHUE
CNefytoLmMX YCAOBUIA:

v<vy L<L, , (31)

o ?

roe V u L - oxupgaembie abconioTHble BEAMYMHBI U YPOBHU BUBPOCKOPOCTU B OLLEHUBAEMOM
3aHNN COOTBETCTBEHHO B M/C 1 AB;
vﬂ

on Y LHOH - AOMYyCTUMble abCOIIOTHbIE BE/IMYMHBI U YPOBHU BUOPOCKOPOCTU, MPUHUMAEMbIE B

cootBeTcTBMK ¢ CHKM 32-02 no tabauue 3.1.
Tabnunua 3.1

HopmaTtuBHble 3HaYeHUA AN OLEHKM BUOPaLMOHHOTO BO34EeNCTBUA
Ha cooTBeTcTBME TpeboBaHnam CHull 32-02

lloMemeHnsa 3OaHMUsa JonycTmMMoe 3HadeHMe

<1 S A 3



v x 10 L v x 10 L v x 10 L v x 10 L
max max eq eq max max eq eq
M/c B M/cC B M/cC B M/c B
Kusere 1,1 67 3,5 57 2,3 73 7,4 63
TMlajlaTel OOJIBHULL U 0,8 64 2,6 54 1,7 70 5,4 60
CcaHaToOpMEB
AIMVMHUCTPATUBHO— 2,8 75 9,0 65 5,9 81 18,8 71
yhpaBJieHUeCKue,
oBleCTBEHHEE
30aHUS
YyeOurle 3aBemeHus, |2,0 72 6,4 62 4,2 78 13,4 68
Yy TaJIbHEE 3aJibl
BubanoTeK

Mpwu nposepke ycnosuit (3.1) B KaUeCTBe 0XKMAAEMbIX BEANYMH BUOPALMK B OLLEHMBAEMOM 343HUM
OONYCKaeTcs NpUMHMMaTb 3HaYeHWs BUMOPOCKOPOCTU, PacCyMTaHHbIe HA MOBEPXHOCTU FPYHTa B MecTe
pacnonoxeHus ¢pyHaameHTa.

3.1.5. B cnyyae, Koraa pacuyeTHble BeNNYMHblI BUOpaUMM MPEBbLIWAOT AOMNYCTUMbIE 3HAYEHUS,
pekomMeHAyeTcs NpesyCcMaTpMBaTh CreLmasibHble BUOPO3aLLMTHbIE MEPONPUATUA U YCTPOICTBA, KOTOpbIEe
NoApasAenatoTca Ha caeayowme TUnbl:

- YCTPOICTBA, YMEHbLUAOWME AMHAMUYECKME HArPy3KU NpU B3aMMOAENCTBMU KOMECHOM Mapbl C
BEPXHMUM CTPOEHUEM NYTH;

- AMOPTU3MPYIOLLME YCTPOMUCTBA B KOHCTPYKLMM BEPXHETO N HUXKHEFO CTPOEHMUA NYTH;

- BUOPO3aLWMTHbIE KOHCTPYKLMN 064€10K TOHHEIE METPOMNOUTEHOB;

- 3KPaHMPYIOLLME KOHCTPYKLUN B TPYHTE;

- AMOPTU3UPYIOLLME SNEMEHTbI B KOHCTPYKLMU 30aHUA.

Bboibop cpeacts 3awuMTbl OT BMOpauum npomssBoauTca C yyeTom uX 3OEKTUBHOCTM U
3KOHOMWYECKOM LLesIecoobpasHoOCTH.

3.1.6. MporHosnpoBaHMe BeNMYUH BUOPOCKOPOCTU B KWUJbIX 343aHUAX U NOA60P BUOPO3ALMTHBIX
MeponpUATUIA NPOBOAATCA B CNeAyHoLLLEl NOCAeA0BATENBHOCTHU:

a) oLLeHMBalOTCA BE/IMUYMHBI BUBpauumn o64en0K TOHHeNel U NOTKOBOM YacTu NyTWU METPONoanuTeHa
B COOTBETCTBMW C NONOXKEHMAMM pa3genos 3.2, 3.3;

6) 3apaetca waM onpepenAeTcA B COOTBETCTBMM € pasgenom 4 ucxogHoe pAaa pacyeta
reoorMYeckoe CTPOEHNE BEPXHEN YACTU FPYHTA YMCAO M TOJILMHbI CNAraloLWmMX C0EB BEPXHEN YacTu
rpyHTa obuiei TonwmHon H > h +10m, rae /1 - pacctoAHMe OT NOBEPXHOCTM FPYHTa [0 N0TKa;

B) ONpenensaroTCs MaccoBble AMHAMUYECKME YNPYyTMe U AUCCUMATMBHbBIE NMapaMeTpbl ClaratoLmx
FPYHTOB: MNIOTHOCTb, CKOPOCTM NPOAO/IbHbBIX U MONEPEYHbIX BOMH U KOIOOUUMEHT 3aTyXaHMA B KaXKL0M
cnoe;

r) onpenensoTca oXKuaaemble 3HaYEHUA BUOPOCKOPOCTU NMOBEPXHOCTU FPYHTa B COOTBETCTBUM C
pasgenom 3.4;

A) nposepstotca ycnosua (3.1) n B cnyyae Mx HeBbINOAHEHMA NoabdupatoTca BMOPO3aLWUTHbIE
meponpuatna B cootseTcTemn ¢ 3.1.5.

3.1.7. AnHaMUYeCcKne XapaKTepPUCTUKM ITPYHTOB, HeobXoAUMble ANA pacyeTa Be/IMYMH BUbpauum B
3paHuax (nepeuncnenne B 3.1 6, B), onpenenAlOTCs B MPOLECCE FEONOMMYECKUX WM3bICKAHUIA UAN B
COOTBETCTBMM C pasfenomM 4 Ha OCHOBE MPAMbIX aKYCTUYECKUX U3MepPeHUIt Ha mecTe. MpubnunkeHHble
3HaAYeHUA NAapaMeTPOB Pa3/IMUHbIX TUMOB FPYHTOB NPMBOAATCA B [MpunoxeHun A.

3.2. PacyeT BennuunH Bnbpaumm ob64e10K TOHHe e

3.2.1. UcxofHbIMM pacyeTHbIMM MapameTpamn KosnebaHuii 06aenok ToHHesneln MeTponosMTeHa
ABNAIOTCA BE/IMYNHBI BEPTMKANIbHON U FTOPU30OHTAa/IbHOM COCTaBAAKOWMX BUMOPOCKOPOCTU ee JIOTKOBOM

0 0 o
yact (V; u Vv, ), onpefenaemble B OKTaBHbIX Nosocax Yactot 16, 31,5 n 63 'y, 4nA NPpUHATON B KayecTse

TUMNOBOM KOHCTPYKUUM 06AE1KN KPYroBOro CeYEHUS, BbINMOJIHEHHOM M3 CBOPHOTO Kene3obeToHa, a Takke
TUNOBOM KOHCTPYKLMMU BEPXHEro CTPOEHUS MyTM W 3a4aHHOM CTPYKTYPbl OKPY)KAloWEro rpyHTa.



KOHKpeTHble 3HaYeHnA NapameTpoB NPMBOAATCA B Ta6m4u,e 3.2. MNpeacTtaBiieHHble 3HaYeHNA NOSTyYeHbl B
Xo4e npAmMbIX M3MepEHMl71 Ha AeﬁCTBYPOLU,MX NNHUAX METPONONINTEHA.

McxoaHble AaHHble AN pacyeTa.

BennuunHbl BUBpaLUuMmM Ha TUNoBOW 0baenKe

CKOpPOCTB TMPOIOJILHHIX BOJIH B TPYHTE 600 M/cC
CKOPOCTBL I[IOINEPEUYHHIX BOJIH B I'PYHTE 200 M/cC
[ITOTHOCTE T'PYyHTa 1800 ko /M3
TomnmmHa o0OOeJyIKM 0,2 M
Paounyc obnenku 2,6 M
YacToTa (I'u) 16 31,5 63
MakcuMaJibHAS BeJIMUMHA 0,00011 0,00096 0,00083
TOPMBOHTAJIBHOM KOMIIOHEHTE BUOPO-—

ckopocTun (M/C)

MakcuMaJibHas BEeJIMUMHA BEPTUKAJILHOM 0,00011 0,00096 0,00083
KOMIIOHEHTE BUOPOCKOPOCTHU (M/C)

OKBMBAJIEHTHAS BEeJIMUMHA 0,00006 0,00055 0,00048
TOPMBOHTAJIBHOM KOMIIOHEHTE BUOPO-—

ckopocTun (M/C)

OKBMBAJIEHTHAs BeJuumHa BepTurkansHou 0,00006 0,00055 0,00048
KOMIIOHEHTHE BUOPOCKOPOCTHU (M/C)

Tabnunua 3.2

3.2.2. B xoae npoueaypbl BbIMUC/IEHNN NMPOU3BOANTCA MepepacyeT Be/MYnH BUOPOCKOPOCTU Ha
TMNOBON 064enKe (KpyroBoro ce4yeHus) B 3HaYeHWss BMOPOCKOPOCTM Ha peasibHO paccmaTpuBaemow
obaenke NpPon3BOILHONO CeYeHMA C 3afaHHbIMU FPYHTOBbIMU yCa0BMAMWU. BennumHa subpockopocTm
JIOTKOBOW YacTM TOHHeNA onpeaenseTca no popmyse

wpl,

V= 4 . 2
EJk" + K, +ioK —mo

roe 12 - WUMPUHA TOHHeNs;

E - moaynb tOHra cTeH ToHHens;
M - NOroHHaa macca obAeNKu TOHHeNs;

w=2rnf, K

6. Lku

r

YT 2w J(h +2u)

,(3.2)

K. =-pcl,, k=0,7 M,

J - MOMEHT MHepLMM NONEepPeyHOro ceveHns TOHHENS;

P> A, [ -NNOTHOCTb M KO3DOULMEHTbI JTaM3 Npuneralowero rpyHTa;
C - CKOPOCTb PacnpocCTpaHeHMsa NPOAONbHbIX YNPYIUX BOJIH B FPYHTE;

f - u4acTota KonebaHwii.

BennunHa P Bblumncasertcs no dopmyne



4 . 2
WEJK' + K, +ioK, —mo)|

IoR

p= ,(3.3)

rae Bce napameTpbl B BbIPaXKEHUM - Te ¥Ke, YTo U B (3.2), HO NPUHATbIE ANA CTaHAAPTM30BAHHOIO TOHHENS,
BE/MYMHbI BUBPOCKOPOCTM 418 KOTOPOro npuseAeHsl B Tabauue 3.2, R = 2,75 m - pagnyc obaenku
TOHHenA.

3.2.3. Ha ctagmn pa3paboTKM TEXHUKO-IKOHOMMNYECKOrOo 060CHOBAHMA MAN MPOEKTA NepPeroHHbIX
TOHHeNen NMHUN MEeTPONOAUTEHA BEIMUMHBI BUOPOCKOPOCTN Ha NOTKOBOW YacTu 06aenkn fonyckaeTca
OLLeHUBATb Ha OCHOBE Pe3yNbTaTOB HATYPHbIX U3MEPEHUIA, MPOBEAEHHbIX HA SKCMIYaTUPYEeMbIX y4acTKax
JIVHUI METPONOJINTEHA, UMEIOLLMX aHANOTUYHYIO KOHCTPYKLMIO 064Ee/KM 1 BEPXHErO CTPOEHUA NyTH, a
TAKXXe HAXO4AWMXCA B QHANOTMYHbIX, KaK W MPOEKTUPYEeMbIA Y4acCTOK, MHMKEHEPHO-TFe0/IorMyYeckmnx
ycnosusax. Mpu sTom pasnnyme CBOMCTB FPYHTA U CKOPOCTU ABUMKEHUA NOE340B He AO/KHO NPEeBbILATh
10 - 15%. NMpumep pacyeta npusoamtca B MpunoxkeHnn b.

3.3. PacyeT BeAMUYMH BUBpaLMKN TOTKOBOM YacTK CTaHUUN,
TYMUKOB U Kamep cbesaa

3.3.1. icxoaHbIM pacyeTHbIM NapaMeTPoM KonebaHMin 31eMEeHTOB KOHCTPYKLNKU CTaHLMA, TYMUKOB,
KaMep cbesga MeTpPononTEHA ABNAETCA 3HAYEHME AMHAMMYECKOM CUAbI, AENCTBYIOWEN HA NOTKOBYHO
YyacTb TOHHens. BeanunHa nocnegHen onpegenaeTcs B OKTaBHbIX nonocax yactot 16, 31,5 n 63 'y, ana
TUNOBOWN KOHCTPYKLUUW 0BAENKN, UMEIOLEN NPAMOYro/bHOE CeYEeHME M BbINOJHEHHON M3 cObopHOro
enesobeToHa, TUNOBOM KOHCTPYKUWM BEPXHEro CTPOEHMA MNyTM W 33[3aHHON  CTPYKTYpbl
HEMNoCpeACTBEHHO MpPUJIEralowWero K JIOTKOBOM 4acTW rpyHTa. KOHKpeTHble 3HayeHus napameTpos
npusoasTca B Tabanue 3.3.

Tabnnua 3.3

McxoaHble napameTpbl A1A pacyeTa. 3HaYeHne ANHaAMUUYECKOMN CUbI,
OENCTBYIOLLLEN Ha IOTKOBYHO YacTb TOHHENS

Momynb nedopMaluum I'PyHTa 18 MIla
KosbdmumenT IlyaccoHa TpyHTAa 0,3

[IJIOTHOCTEL TI'PYyHTa 1700 KT /M3
ToJymyHa JIOTKOBOM YACTM TOHHEJIS 0,5 M
IlMprHa JIOTKOBOM YaCTU TOHHEJSA 19 M
Monyne nedbopMalumM JIOTKOBOM UYACTU 30000 MIla
KOHCTPYKLUMN

Kosdpoduument I[IyaccoHa JIOTKOBOM UYaACTU 0,2
KOHCTPYKLUU

[IJTIOTHOCTL JIOTKOBOM YaCTM KOHCTPYKLMM 2300 KT /M3
YacToTa (I'u) 16 31,5 63
[lpyBeneHHas IuHamMuueckas cuia (H/m) 1 0,25 2

3.3.2. B xoae npoueaypbl BbIMUCIEHNN NPOU3BOAUTCA MEpepacyeT Be/MYnH BUOPOCKOPOCTU Ha
JIOTKOBOW 4acTu TUNOBOK 064e/N1KN TOHHENA (MPAMOYro/ibHOro ceYeHus) B 3HaYeHnss BUBPOCKOPOCTU Ha
JIOTKOBOM 4acTW PacCMaTpMBAEMOro COOPYMKEHWs (CTaHUMMK, TYMUKAa, Kamepbl Cbe3ga) € 3adaHHbIMU
FPYHTOBbIMM YCNOBUAMWU. B KayecTBe WMCXOOHbIX CTAaHAAPTM30BAHHbLIX BEAWYMH BEPTUKANbHOW MU
rOPM30HTaNIbHOM COCTaBAAOWMX BUOPOCKOPOCTU UCNONb3YIOTCS BblYUC/NEHHbIE BE/IMUYUHDI, MONYYEHHbIE
B BbIYMCAUTENIBHOM YacTM NoANPOrpaMmbl M3 3a[aHHbIX NapaMeTPoB JIOTKOBOM Y4acTU KOHCTPYKLMW U
HenocpeACTBEHHO NPUAEratOLWEro rpyHTa.

3.3.3. inAa pacyeTa BE/MUYUH BUOPOCKOPOCTU 3N1EMEHTOB KOHCTPYKLMWN CTaHLMMI, TYMMKOB, Kamep
cbesga MeTponosMTeHa NPUMEHAETCA CAeyHoLLaA MOLEND.



B eKapTOBOI cMcTeMe KOOpAMHAT PacCMOTPUM Aexallyto Ha noaynnockoctv ( Z < 0) nnowaaky
TONWMHbI /I B BUAE BECKOHEUHOV B HanpaBAeHM ) NoAOChl U WnpuHbl X B HanpaBaeHun X (PUCyHOK

3.1). [lanee pa3o6beM NOWAAKY Ha cUCTEMY BaslOK, Kaw/aaa U3 KOTOPbIX MMeeT BbicoTy /1, 6eckoHeuHa

B HanNpaBfeHUN V U LWNPUHY 12. BennunHa BUBpOCKOpOCTU Kaxkaon bankmn onpegensietcs no popmyne

V= a)PBHZZ ‘
EJk* + K +ioK, —mo’

, (3.4)

oLk u

7

YT 2w p M +2u)

roe K

Kc = _pCZZ’
1
[ ma® |t
EJ] )’
NG
J = —— - MOMeHT nHepuuu 6anku;
12

m, [,, h - cooTseTcTBEHHO NOrOHHaA Macca, WMpUHa U BbICOTA Banky;

E - mopynb tOHra matepuana 6anku;

A v U, -kosdpduumenTsl lams;

£ - NJIOTHOCTb FPYHTa;

C - CKOPOCTb MPO/A0JIbHbIX BOJIH B FPYHTE;

P, - BHewHss cuna, geiicTByiowan co CTOpoHbl noesga Ha 6asKy, ocTanbHble 0603HaYeHus

npmeoaAaTca B 3.2.2 Hactoawero Cr1.

P - npueeaeHHaAa AMHammn4yeckana cuna, ,D,eVICTByPOLLLaFI Ha 10TOK

BH

CO CTOpPOHbI Noe3aa; 1 - obaenka; 2 - NOoToK; 3 - noesf,



PucyHok 3.1. Cxema pacyeTta

Taknm 06pa30M, ANA N3BECTHbIX CUN fLH HaleEM BM6pOCKOpOCTM 6a/10K C TOYHOCTbIO A0 KOHCTaHT

M3 obuwero pelweHusa, onpeaensemblXx YCAOBMAMWU Ha rpaHuue 6anku. Obuiee pelweHve ans
BMOPOCKOPOCTM /IOTKOBOM YacTW TOHHENA HaXOoAUTCSA U3 pelleHUs IMHEeMHOM CUCTeMbl YpPaBHEHWUI Ha
BbILLIEYNOMSHYTble KOHCTaHTbl, COCTaB/JIEHHOW W3 YpPaBHEHWI Ha rpaHW4YHble ycnoBua Ansa 6anok, a
MMEHHO Ha YC/I0BMA PaBEHCTBA CMELLLEHMUA U BUBPOCKOPOCTEN NPUMbIKAIOLLMX APYT K APYry Kpaes 6anok.

BennuunHbl cun PBH Aana Ka)KAOﬁ 6anku onpenenarTca nepecyeTom 3SKCNepuMeHTa/IbHbIX AaHHbIX,

BbINOJIHEHHbIX NO popmyne (3.3).

3.3.4. Ha ctagmun pa3paboTKM TeXHUKO-IKOHOMMYECKOro 060CHOBAHUA UAM NPOEeKTa NoA3EeMHbIX
COOPYKEHUI METPOMNOAUTEHA (CTaHLMIA, TYMUKOB M KaMep Cbe3na) BEMUYNHBI BUBPOCKOPOCTM IOTKOBOM
YacTM [OMNYCKAeTCA OLEeHWMBATb Ha OCHOBE pPe3y/ibTAaTOB HATYPHbIX WU3MEpPEeHUN, NPOBeAEeHHbIX Ha
OENCTBYIOLLMX COOPYKEHUAX METPONOAUTEHA, MMEIOLWMUX aHANOTMYHYIO KOHCTPYKLMUIO MOMELLEHUA U
BEPXHEro CTPOEHMA MyTM, a TaKXKe HaxXOAALMXCA B aHANOMMYHbIX, KaK WU MPOEKTUpyemMbli OOBLEKT,
WHXEHEPHO-reo/IorMYecKMx ycnoBuax. Mpu 3Tom pasnmvyne CBOWCTB FPYHTA U CKOPOCTU OBUNKEHWA
noesnos He Ao0/MKHO npesbiwaTh 10 - 15%.

3.4. PacueT oXuaaemblx 3Ha4YeHui Bubpaumm
NOBEPXHOCTU rPyHTa B6AM3UN NEepPeroHHbIX TOHHeNeH,

CTHHLI,Mﬁ, TYNUKOB U KaMep Cbe3a

3.4.1. BepTuKanbHble U rOPU30HTaNIbHbIE COCTaBAAIOLLME BUBPOCKOPOCTU Ha NOBEPXHOCTU rPyHTa

onpegensatoTca no popmyne
. 2 . 2
Vi2 ()= Ve TV - (3.5)

3aecb V, - BUOPOCKOPOCTb, BbI3BaHHAA BOIHOW Panen, BbluvMcnseman no dopmyne

R
_ 0
Vp = Vinax exp(_ﬂka); (3.6)
Ho
,B - KO3OPULMEHT 3aTyXaHUA B TPYHTE;
kR - BOJIHOBOE YMC/I0 BO/HbI Panes;

V)5, - COOTBETCTBYIOLME NPOEKLMM BUOGPOCKOPOCTH, BbI3BaHHbIE NPOAO/IbHOW BONHOM B rPyHTe,

BbluMcasemble no hbopmyne

Vi =

R > 2 [ 72
0 2 2 2 2
ﬁ vlmax + VZ max exp(_ﬂkl X +H0 ) .
X +H,;
Mpuuem HO - F]'Iy6VIHa, Ha KOTOpOﬁ HaXo4unUTCA I0TKOBAA 4acCTb O6AEI'IKVI TOHHENA;
X -yaaneHue ot I'IpO,CI,OJ'IbHOVI OCU TOHHENA;
R, - xapakTepHbliii pasme , NpeacTaBaAowWwmii cobon MMHUMaNbHoe U3 D/2 - NONOBUHbI LUMPUHDbI
0

TOHHENA;

C
_ o
kR - - OTHOWEHUNIKO CKOPOCTU NPOAOJ/IbHbLIX BOJIH B TPYHTE K KPYroBou 4acrtoTe,
@

Viomax - MaKCMManbHble BenWYMHbl BMOPOCKOPOCTM Ha NOTKOBOM 4acTu 064e/KM TOHHens,

NMPMHMMaeMble B COOTBETCTBUM C pa3aenom 4;



Vmax - MaKCMMmaibHOE U3 HUX.

3.4.2. BennunHbl BUBPOCKOPOCTM (MaKCMMaNbHOIO MM 3KBUBAMIEHTHOIO) MOBEPXHOCTM FPYHTa B

OKTaBHbIX MO/10CaX 4aCToT vl,2 (Z) npn Ncnosb3oBaHNU BM6p03aLLI,VITHbIX MepOHpMﬂTMVI onpeaenAarTca no

dopmyne
Vi (D) =, (K, ,(0)/ D), m/e,

rne D(i) - 3ddeKTMBHOCTb OAHOMO MAW  HECKONbKUX OAHOBPEMEHHO WCMONb3yeMbiX

BMOPO3aLLUTHBIX MEPONPUATUI B OKTABHOM NoOJI0CE C HOMEPOM i, KOTopan onpeaenseTcs no Tabaunue B.1,
npusegeHHon B lMpunoxeHun B HactoAwero CeBoAa nNpaBwua, WM PacCcyMUTbIBAETCA B COOTBETCTBUMU C
pasgenom 5 (cm. Takke Tabaunuy .1 B MpunoskeHnn XK).

3.4.3. KoppeKTMpoBaHHasA Be/IMUMHA BUDPOCKOPOCTU BbluUCAAETCA No opmyne

vlk,;pp =2 (1)2 +Vv, (2)2 +V, (3)2 .

Bennunbl V, , (l) BbluMCAAOTCA B pasgenax 6.1 nunm 6.2 Hactoawero Ceoga npasua.

3.4.4. DKBMBaANEHTHOE KOPPEKTUPOBAHHOE 3HaYeHe BUBPOCKOPOCTM BbIUMCAAIOT NO hopmyne

1
kopp __ [ Kopp \2
Veg = T ZTej(Vmaxj :
roJ

3pecb T, - Bpems OLEeHKM BMBpaLMOHHOIO BO3AENCTBUSA;

Tej - YacTMyHOEe BpPeMsA BO3AeWNCTBMA BUOpaLMM, COOTBETCTBYIOLLEE peanu3auuu j-ro pexkmma
ABVXEHNA Noe3aos;
KO
propp

max,j MaKCMMa/ZibHOE KOPpPEeKTUnpoBaHHOE 3Ha4vyeHue BM6pOCKOpOCTM, XapaKTepusytouiee
MHTEHCUBHOCTb BM6paLI,MM 3a BpemA T;/» .

3HayeHnA BENIMYMH BPEMEHM BO3AENCTBMA BUOpaLMKM OnpeaenatoTca cornacHo npeanoiaraemomy
rpaduKy ABUKEHUA NOE3[0B HA IMHUN METPONOJIUTEHA.

4. ONPEAENEHNE ®U3NKO-MEXAHUYECKMX CBOMCTB MPYHTA
MNP PACHETAX BUBPALIMN B MOMELLEHUAX HKUJTbIX
M OBLLECTBEHHbIX 34AHUW OT ABMMEHWA NOE340B METPOMOJ/IUTEHA

4.1. Obwwme NoNoKeHUs

4.1.1. 3a KpuTepuit BUBPaLUN NPUHMMAIOTCA abCONIOTHbIE MaKCMMAa/ibHblE M 3KBUBANEHTHblE
BEMYMHBI V5 V,, B OKTaBHbIX AManasoHax (co cpepHereomeTpuyeckMmm yactotamm 16, 31,5 M 63 'u),
M/C2, a TaKKe KOPPEKTUPOBAHHbIE MAaKCMMaJlbHble U 3KBMBAJIEHTHbIE BE/NUYUHbLI. [lonycKaeTca TakKe
NMoNb30BaTbCA COOTBETCTBYHOLWMMMU MNEPEUYUC/IEHHBIM BEAMYMHAM V  YypOBHAMM BMOPOCKOPOCTH,

onpegenaembiMn COOTHOLWEHNEM!

L=20lg(v/v,), ab, (4.1)

-8
rae V, - noporosas BenuumHa subpockopocty, pasHasa 5-107 m/c. Beamunna subpockopoctu v

onpegenaeTca B COOTBETCTBUU C pa3ge/sioM 3.



4.1.2. Ona cTtaHpgapTM3aunmM mMlnaraemomn B Hactosawem Csoge NpaBuM METOAUKKU onpeneneHun
OU3NKO-MEXAHMYECKMX MNAPAaMETPOB TpPyHTa B AajibHEWLIEM pPaCcCMATPMBAKOTCA 3KBUBAJIEHTHbIE
Be/IMYMHbI BUBPOCKOPOCTM B OKTaBHbIX AnanasoHax 16, 31,5 n 63 'y,

4.1.3. MpK MCNONb30BaHUN MOJIOKEHUI pasgena 3 B pacyetax amnamtys BMOPOCKOPOCTU Ha
NoBEePXHOCTU rpyHTa TpebyeTca 3agaHne cneayowmx napaMmeTpoB rPYHTOBbIX YCOBUIA:

- TMna cTpatuduKaumm (Yncno cnoes);

- NIOTHOCTU FPYHTA B KaxKAom cnoe PO ;

- CKOpOCTEVI NPOAO/IbHbIX N NONepeYHbIX yNpyrnx soaH Cj n Cr B Ka*X40Mm CNoe;

- KoadPpULUMeEHTa 3aTyXaHuA ,B B KaXKA0M cJioe.

4.1.4. MNpw aHanM3e pacnpocTpaHeHna BMOpaUUmM B rpyHTE OT TOHHENEN METPOMNOJ/IMTEHA pacyeTbl
cnenyet NpoOBOAUTbL B HOPMUPYEMbIX OKTaBHbIX AManNa3oHax co cpeaHereomeTpuyecKMmmn Yactotamu 16,
31,5 n 63 T'u, Tak KAK UMEHHO B 3TUX OKTaBax NMpu ABUXEHUM NOe340B METPONO/IUTEHA HabaoaatoTcs
HanbobluMe NpeBbIWEHNA 3HAYEHUIN BUOpaL MK B 34aHMAX HaZ HOPMATUBHbLIMM BENYMHAMMU.

4.2. OueHKa ynpyrmx AMHaMm4yeCcKmnx, MaccoBbIX
N AUCCUNATUBHbBIX MAapaMeTpPoB rpyHTa

4.2.1. B cooTBeTcTBUM C pa3genom 3 (3.1.6, B) npu pacyeTax BeJiMUMH BMBpaLMM HA NOBEPXHOCTHU
rpyHTa TpebyeTca onpeaeneHune ciegyowmx NnapameTpoB rPYHTOBbIX YCN0BMI B 3a4aHHOM paoHe:
- CTPaTUPMKALMM - YUCIO CNOEB M TONLWMHY Kaxgoro cnosa (aanee npuHMmaetca obuiee ymcno

cnoes 1 < N, <3 ¢ cywecTseHHo oTanyaowmmmca ceoiicteamm);

- NIOTHOCTU FPYHTA B KaxkAom cnoe O ;
- CKOPOCTEN NPOAO/IbHbIX U MOMEPEUHbIX YNPYIrvX BONH C; U C; B KAaXKA0M CNOE;

- KoaduLMeHTa 3aTyxaHna [ B Kag0M cnoe.

MakcmMmanbHoe Ymcno cnoes 3 BbIBPAHO C y4ETOM MHOTOYMUC/IEHHbIX PacyeToB, NPOLENAHHbIX B
peanbHbIX FOPOACKMX YCNOBUAX. ITOrO YMCAA AOCTAaTOYHO ANA AOCTUNKEHUA TpebyemMoin TOYHOCTU OLLEHOK
Be/IMYMH BUBpocKopocTn B 2 - 3 Ab.

Echv  anHamumyeckme U guccvnaTuBHble CBOMCTBA  ABYX COCEAHMX CNOEB  OT/IMYAlOTCA
COOTBETCTBEHHO MeHee Yem B 1,5 1 2 pasa, AaHHble coM 06beANHAIOTCA B OAUH C 06LLEei cyMmMapHOW

TonwmHon h = hl +h2 N CPeaHUMU CKOPOCTAMW PaCnpOCTPaHEHUsA Yynpyrux BOAH M KoadpduumeHTa

3aTyXaHuA:

1 2
cl,thl + C/,zhz .
T
1 + 2

(4.2)
B= Pl + pyh, )
h +h,

3peck 1,2 - Homep cnos, uHaeKcbl [ 1 I cooTBETCTBYIOT NPOAOAbHBIM M MONepPeYHbIM BoAHaM. Mpu
3TOM HEeobX0AMMO PACCMaTPMBATb /IMLLIb BEPXHIOIO YacTb FPYHTa 40 Fy6UHbI

H=hg +5,m,(43)

34€ecCb h06)1 - PaCCTOAHME OT NOBEPXHOCTU FTPYHTA A0 OCHOBAHUA 06,C|,€/'IKM TOHHENA.

4.2.2. MNpu onpeaeneHnn CTPYKTYypbl BEPXHEN YaCTU FPyHTa HA NpeaBapuTe/IbHOM 3Tane aHaan3a
reos10rM4eckom cMTyaumMm HeobxoAMMO PYKOBOACTBOBATLCA MMEOLLENCA reosiornyeckon nHpopmaumei:
CXemamm paspes3oB BAOAb TpacCbl U T.n. Micnonb3ya 3HayeHuA, npeacTtaBieHHble B [MpunoxeHun A n



npasuno obbeamHeHUs cnoes ¢ 61M3KMMM cBOMCTBAMM U3 N. 4.2.1, CTPOMM HaYaNlbHYO OA4HO-, ABYX- UMK
TPEXC/IOMHYIO MOAEeNb FPyHTA. Mpu 3TOM TONILMHBI CN0EB 334a0TCA OKOHYATENIbHO, @ UX AMHAMUYECKue
W ANCCMNATUBHbIE NapameTpbl TPeOYIOT AanbHENLWEero yTOYHEHM .

4.2.3. Echn npepgBaputenbHaa MHGOpPMAUMA O TeO/IOTMYECKOM CTPOEHUM TPyHTa OTCYTCTBYET,
HeobxoAMMO pellaTb MNOAHYH 0OpaTHYH 334ayy C HEU3BECTHbIM YMCAOM C/I0EB, WX TOJLMHAMM,
ANHAMUYECKMMM U ANCCUMNATUBHBIMU CBOMCTBAMMU.

4.2.4. Bcneacteue TOro, YTo B rOpOACKUX YCAOBUAX NAOTHOCTb FPYHTA MEHAETCA He3HauYuTeNbHO
(1600 - 2000 Kr/m3), 3TUM M3MeHeHMemM B npeaenax NPUEMIEMON TOYHOCTU pPacYeTOB MOMKHO
npeHebpeyb 1 cuUTaTb ee NocToAHHON O = 1800 Kr/m3.

4.2.5. KoapdumumeHT MNyaccoHa AnA rpyHTa B rOPOACKMX YCNOBUAX MeHAeTcA B npegenax oT 0,1 go
0,45. HecmoTpsA Ha 3TO, ONbIT Pac4YeTOB NOKA3bIBAET, YTO KOHKPETHAA Be/IMYMHA AAHHOTO KoadduLmMeHTa
OKa3blBaeT He3HauyuTeNbHOE BAWAHWE HA BEAWYMHY BMOPOCKOPOCTU. B cuay 3Toro B npegenax
npuemaemon TOYHOCTU PacyeToB MOXKHO CYUTATb €ro MOCTOAHHbBIM M PaBHbIM €ro cpegHeMy 3HaYeHUI0
v =0,4.

4.2.6. YTOObI Y4eCTb 3aBUCMMOCTb ONpeaensemblx NapameTpPoB OT YacTOTbl, a TaKkKe, NPUHUMAas BO
BHUMaHue 4.1.4, pacyeTbl cnegyeT NPOBOAWUTb a OKTaBHbIX AMana3oHax Co cpeaHereomeTpuyeckumm
yactotamm 16, 31,5 n 63 I'u.

4.2.7. PeweHne 0b6paTHOM 3aZa4M OLLEHKM MAapaMeTpoB rPYyHTa NPOM3BOAUTCA METOA40M noabopa
NX KOHKPETHbIX BEIMYMH C NOACTAHOBKOM B PACHETHYIO CXEMY, U3/IOXKEHHYIO B pasaene 3 U cpaBHEHUEM
PacCYMTAHHbIX 3HAYEHUM € HAabopOM M3MEPEHHbIX BEMYMH Ha PasHbIX PACCTOAHMAX OT MCTOYHMKA
BMbpaumn. Mpu 3Tom NoCTynaTb HaZo ciegytowmm obpasom. B KayecTBe HavasnbHOro NPUBAMIKEHUA
6epyTcaA HWKHME 3HAYEHUA CKOPOCTM NPOAOAbHbLIX BOJAH U MUHUMANbHbIE BENUYUHbI KoadduumneHTa
3aTyxaHusa (cm. MpunoxeHne A) ONA COOTBETCTBYHOLLErO TPyHTa. 3a4al0TCA TaKKe MaKCUMaJbHble
3HaYeHMA Tex *Ke MapamMeTpoB ANA COOTBETCTBYHOLLErO TUMa rpyHTa (M3 Toi e Tabauupl). C yyeTom
NMPUHATOrO MOCTOSAHHOFO 3HayeHua KoadoduumeHTa lNyaccoHa, CKOPOCTb MOMepeyYHbiX BOAH B FpyHTE
HaxoauTtca no popmyne

MopacTaBnAa 3HAYeHUsA A1 CKOPOCTEM MNPOAOAbHbLIX M MOMEepeyYHblX BOJSH U KoaddUUuMeHTa
3aTyXaHWA B KaXKAOM C/I0€ B PACYETHYI CXeMy, OMWCaHHylo B pasgene 3.4, HaxoAMM BEAUYUHDI
BMOPOCKOPOCTHM B TEX ¥Ke TOYKaX, B KOTOPbIX MPOU3BOANANCE M3MepPeHUA. Ecnv nonyyaeman HeBA3Ka He
NpeBocxoAuT TOYHOCTU U3MepeHuit (06bI4HO 3TO 2 - 3 AB), Toraa 3afiaya OLEHKM NapaMeTpoB cYnTaeTca
peLLeHHON.

Ecnv npu nepBoit nporoHke Tpebyemoi TOYHOCTM A0CTUYb He yaaeTcsa, HeobxoaAnmo BapbUpoOBaThb
Haya/NbHble 3HAYeHMA JNs OnpefenAlWwmx napameTpos (pucyHoK 4.1). BHauyane cneayet M3MeHATb
K03 OUUMEHT 3aTyXaHMA, Ha KaXKAOM CAeAyoLWem Lare ntepalmm onpeaensiem ero Kak

B=p,. TiAB,i=1,2,3 (45)
C warom

AL = (B = Bain) /3 - (4.6)

3pecb B v B, - COOTBETCTBEHHO MaKCMMabHOE M MUHMMA/bHOE 3HaueHne KoadduumeHTa

3aTyxaHWA 4NnA AaHHOro TMNa rpyHTa (cm. MpunoxkeHue A).

3amaHMe NpelBapMUTesSIbHOM MOIesn
cTpaTnudmMKalnUm




Het r—————————
JVITepaTUBHEM [NPOLIECC BHOOpa MOoIesu cTpaTudmKaumm
HetT
BeIOOP HAYaJIbEHOT'O NPUOJIVMKEHUSA
IVHaMMUECKUX IIapaMeTpOB
I'pPyHTa
HetT
JITepaTMBHEM OPOLECC
JITepaTUBHEI [IPOLIECC ONpenesyieHus onpenesieHMs CKOPOCTHU
KO30dMLIMEHTa 3BaTyxXaHUA pPacnpoCTpaHeHUsa
INPOLOOJIEHEIX BOJIH
fera = OerTa + 1 x penepTa Bera, t
min c =c x d
i=1, 2, 3 t min
HetT
ComnocTaBJjleHME PaCUETHEIX SBHAYEHUM

C DJOKCIIEPVMMEHTAJIBHEIMM IOaHHBIMM

Ia

PegyanaT: BHAUEHME IOVMHaMMUYECKUX IIapaMeTpOB
T'pyHTa 1OJId KaxnmoI'o CJiod

PucyHok 4.1. bnok-cxema peannsauum aaroputma onpegeneHums
OVNHAMUYECKUX NapameTpoB rpyHTa. "Aa" u "HeT" o3HauvatoT
COOTBETCTBEHHO BbINOJIHEHNE U HEBLINOJIHEHME YCNOBUIA COBNALEHMSA
PaCYETHbIX U U3MEPEHHbIX AAHHbIX

Ecnm npn HEKOTOPOM 3HaYEHUN K03¢¢MLJ,MEHT3 3aTyXaHWA ygaeTca A40CTUYb YA0BNETBOPUTE/IbHOIO
COOTBETCTBMA 3KCNEPUMEHTA/IbHbIM AaHHbIM, TO 3a4a4a CYUTAETCA peLUEHHOﬁ. B npotuBHOom cnyvae
BapbMpyem CKOPOCTb MPOAOAbHbIX BOMH ANA KaXA0ro cnoAa rpyHTta. lpm aTom Kaxkpoe cnegyoulee i-e
3Ha4YeHune CKOpPoCTn BbI6VIpaeTCF| cneayroumm 06p330MZ

¢ =c.d,i=1273,.. (47

Koadpduument d BbibupaeTca B 3aBUCMMOCTM OT BEMUMHBI OTHOLIEHWA C, . /cmin n3 Tabanupl
4.1.
Tabnnua 4.1
Bbi6op KoapduumeHTa d 13 BbipaxeHus (4.7)
ol /c d
max min
<=3 | e
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3pecb Cpi M Co. - MUHUMaNbHAA U MaKCMManbHaA CKOPOCTW NPOAO/bHbBIX BOMH A1 JAHHOTO

n X

TMNa rpyHTa (cm. MpunoxkeHne A).

Taknm 06pasom, B 3aBUCUMOCTH OT 3HaYeHna C, . /Cmi nmeem 3, 4 nan 5 ntepaumii N0 CKOPOCTH

n
NPOAO/IbHbIX BOJH. CKOPOCTb NOMEPEYHbIX BOJH NPWU KaxKA0M UTepaunmn sbluncaseTca no ¢opmyne (4.4)
Hactoswero CI ¢ NocToAHHbIM KoadduumeHTom MyaccoHa. Mpu HEOBXOAMMOCTN HA KaXKAOW UTepauum
BapbupyeTca Ko3OOULMEHT 3aTyXaHUS.

Ecnrm Ha HeKkoTOpoMm Lware AocturaetcAa Tpebyemas TOYHOCTb, 33Jaya OLEHKM nNapameTpos
CYMTAETCA PeLUeHHOWN.

4.2.8. Ecnv UcxoHble AaHHble N0 reo/IorMYeckomMy CTPOEHMIO FPYHTa B paccMaTpMBaeMOM PanoHe
OTCYTCTBYIOT, TOr4a M3 WMCXOAHbIX AAHHbIX UCKAOYAeTCcA MHOOPMauMsa O CTpaTUdMKaumK, Npu 3TOM
AONONHUTENbHBIMU HEWM3BECTHLIMW NapameTpamm ABAAIOTCA UNCNO cnoeB (0T 1 A0 3) M TONLWMHA Kaxkaoro
cnon (oblee YMCIO AOMNONHUTEbHBIX NapameTpoB oT 1 Ao 4). AHann3 BeAeTcs, HaunHaA ¢ npocTenwe
OAHOC/IONHOM MOAENN, ec/iv NP 3TOM Tpebyeman TOYHOCTb He JOCTUIAeTCA, OCYLLLECTBSETCA Nepexos, K
OBYX- U TPEXC/NOWHbIM CTpaTUPUKaumMAM. Bbibop TONLWMHBI KaXKAOro C/0S OCYLLEecTBAAETCS M3 y4yeTa
XapaKTepa noBeAeHMA MoaA BMOpAUUKM, MOJYYEHHOTO B 3KCNEPUMEHTE, Ha MajioM M 6ONbLIOM
PacCTOAHMM OT UCTOYHMKA.

HauyafibHbIMW 3HAYEHMAMM A1 CKOPOCTM NMPOAO/IbHbIX BOJIH BbiBUpaeTca sennumnHa € = 100 m/c, a
AnAa KoadduumeHTa 3aTyxaHua ﬁ =0,05.

4.2.9. B cnyyae Hannuma npenBaputesibHoM MHPOPMaALUUM O Fe0sIOTMYECKOM CTPOEHUU BepPXHEMN
4acTu rpyHTa 4OMNONHUTENbHBIMU UCXOAHBIMUW AAaHHbIMM (NapameTpamu) ABAAIOTCA:

- TMN cTpaTUdPUKaLMUK, T.e. YNCNO CNOEB B BEPXHEN YacCTWU rPyHTa A0 rNybuHbl, onpeaensemoi
BblparkeHuem (4.3) c yuetom 4.2.1 HacToswero Ceoaa npasun;

- TONILLMHA KaXk4oro cnos;

- MMHUMANbHAA MU MaKCMManbHana BeAMYMHA CKOPOCTM MPOAOJbHbLIX BOJH AR Kax[oro cion
(MpunoskeHwne A);

- MMHUMa/IbHAA M MaKCMMa/bHaA BeNMYMHA KOIPPUUMEHTA 3aTyXxaHWUs MPOAOJ/bHbLIX BOAH AAA
Kaxkgoro cnos (MpunoxkeHune A).

4.3. MonyyeHne UCXOAHOM 3KCNEePUMEHTAIbHON MHPOPMALLMM
npv onpeaeneHnun NapameTpoB rpyHTa

4.3.1. CpeacTBa U3MepeHUi BUBpaLMKM A0MKHbI COOTBETCTBOBATb TpebosaHuam MOCT 12.4.012 u
UMeTb AeNCTBYIoLLEee CBUAETENbCTBO O NOBEPKE.

4.3.2. AnAa wn3MepeHUs KOPPEKTUPOBAHHOIO 3HAYeHMA BUOPOCKOPOCTU cresyeT MNPUMEHATb
cpeancTea MamepeHuit, obecneymBatolmMe YaCcTOTHYIO KOPPEKLMIO B BEPTUKAbHOM U FOPU30HTA/IbHOM
HanpaBaeHuax ana obuien sBubpaumm no NOCT 12.1.012.

4.3.3. nA BbINOAHEHMA YaCTOTHOMO aHaAn3a caegyet NPUMEHATb annapaTypy, YAO0BIETBOPAIOLLYO
TpeboBaHuam [OCT 17168. PeKomeHAyemblli MepeyYeHb COBPEMEHHbIX LWGPOBbLIX aHaN3aToOpoB
npuseaeH B Mpunoxenmun .

4.3.4. [lonycKaetca npeaBapuTesibHas 3anucb CUrHana Ha WM3MEPUTE/IbHbIM MarHMTopoH ¢
nocneaytoLein o6paboTKoi 3anncaHHon MHbopmaLmu.

4.3.5. icnonb3oBaHuWe nocnenoBatebHOCTU pacyeTa 4.2.1 - 4.2.9 (cm. pucyHok 4.1) HacToAwero CM
OCHOBaHO Ha pe3y/bTaTaX U3MEpPEHW BEANYUH BUOPALMM HA PA3HbIX PAacCTOAHMAX OT CTaHAAPTHOTO
MCTOYHMKA Ha y4acTKe, Ha KOTOPOM BMOCNEACTBMM NpearnosiaraeTca nporHo3mMpoBaHue BMbpauumn ot
OENCTBYIOLLEN, CTPOALLENCS UAN NPOEKTUPYEMON MHUKN MeTponosmMTeHa. ObLwan MeToanKa noayyeHus



3KCrnepMmeHTanbHOM MHGOPMaL MU A0XKHA BKAOYATb Cleaytowme KOMNOHEHThI:

- ONMCcaHWe annapaTypbl, UICNOJIb3yEMOM B NPOLLECCE U3MEPEHUN;

- ONMCcaHWe NpoLeaypbl U3MepPeHNN;

- onucaHue cnocoba npeacTaBAeHUA NOMYYEHHbIX PE3Y/bTATOB;

- onucaHue npoueaypbl 06paboTKM pesynbTaToB.

4.3.6. CTaHAapTU30BaHHbIN UCTOYHMK BUBPaALMM Ha NOBEPXHOCTU FPYHTA AO/KEH YA0BNETBOPATDL
cnepyowmm TpeboBaHUAM:

- B KAyecTBe WCTOYHMKA WCMONb3YyeTCA CTAaHAAPTHbIM B3pbiBNakeT mowHocTbto 50 - 100 r
TPOTWU/IOBOIO 3KBMBAJIEHTA (Aanee - UCTOUYHMK);

- UCTOYHMK NOMELLAETCA B CKBA*KMHE HA r1yObuMHY, COOTBETCTBYIOLLYIO FNYOUHE 3aKNa4KN TOHHEeNA
MeTPONOINTEHA;

- B MECTe Pacro/IOKeHMA NCTOYHNKA CKBAXKMHA HE A0/I}KHA MMETb YYTYHHOMN NAN Kene306eTOHHOM
obcagHol Tpy6bI;

- B C/lyyae, ecnu npoBedeHue mamepeHus 6e3 obcagHoi Tpybbl HEBO3MOMKHO, AOMNyCKaeTcs
MCNo/ab30BaTb NOCNEAHIOD, NPeABapPUTENbHO ONpenesnB ee akyCTUYECKUn KoapouLMEHT nepenaym
(cHUM»KeHMe amnanTyAbl BUBPALUM HA BHELLHEN NOBEPXHOCTU TPYObl, KOHTAKTUPYIOLLEN C TPYHTOM);

- B NJ1aHE MECTO 3aK/1Iaf KN UCTOUYHUKA [ONKHO BbITb yaaneHo He 60nee Yem Ha 10 M OT OcK TOHHenNs.

4.3.7. HaTypHble M3MepeHUs BeNUYMH BUBPOCKOPOCTU (PUCYHOK 4.2) AOMKHbI YAOBNETBOPATb
cnegyowmm TpeboBaHUAM:

- U3MepPAEMbIMUN BEMYNHAMM ABAAIOTCA aBCONIOTHbIE SKBUBAIEHTHbIE 3HAYEHUA BEPTUKAJIbHBIX U
rOpM30HTasIbHbIX KOMMOHEHT BUBPOCKOPOCTY;

- W3MepeHMe BEe/MHYUH BEPTUKaJIbHbIX U TFOPU3OHTANbHLIX KOMMOHEHT BMOBPOCKOPOCTU
NPOn3BOANTCA HA MOBEPXHOCTU FPYHTA B 5 TOYKax ¢ warom 10 m, yaaneHHbIX OT UCTOYHUKA HA PacCToAHKE
oT 0 £o 40 M (No NOBEPXHOCTW FPYHTA) B NEPMNEHAMKYAAPHOM K IMHUM METPOMNOIUTEHA HAaNPaBAEHUN B
CTOPOHY UMEIOLLLENCA KUNOW UNN aAMUHUCTPATUBHOM 3aCTPOMKK, NPU 3TOM NEPBYHO TOUKY HEOO6X0AMMO
pacnonaratb Haj OCblo TOHHENA NO OA4HY CTOPOHY OT CKBaXKMHbI, @ OCTa/IbHblE - O APYTYO Ha PAcCTOAHMAX
10, 20, 30, 40 m OT OCU CKBa*KUHbI;

- U3MEPEHMA MPOBOAATCA B HOPMMUPYEMbIX OKTABHbIX AMAMNA30HAX CO CpeaHereomMeTpUYeckumu
yactotamm 16, 31,51 63 lw.
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OO’ - ocb TOHHeNs (AENCTBYIOLLENO UM CTPOALLETOCH);
AS - CKBaXKMHa, B KOTOPYIO NOMELLAETCS UCTOYHUK S, rnybuHa
WUCTOYHMKA AO0KHA PABHATLCA PACCTOAHUIO OT OCU TOHHEeNA
[0 NOBEPXHOCTU FPYHTA; 1 - 5 - TOYKM M3MePEHUNIA, paccToAHME
OT CKBa*KMHbI A0 6AMNKANLLMX ToYeK n3mepeHus (1 n 2) He JOMKHO

npesbiWaTb 10 m; az, ax - U3amepAaemble BETNYUHDI (BepTVIKaI'IbHaﬂ

W rOpM30HTaIbHaA NPOEKLUN BUBPOCKOPOCTH)
PucyHok 4.2. Cxema nposeaeHusa nsmepeHuin (paspes)

4.3.8. PeKomeHayeTcs pes3ynbTaTbl M3MEPEHW nogaBepraTb CTAaTUCTMYECKOM o0b6paboTke ¢

BblHUCNEHNEM CPEOAHUX 3HaAYeHU BM6pOCKOpOCTM VCP B OKTaBHbIX MO/10Cax 4acCToT Nno cbopmyne

n
Zvi
— i=1

n

ch

Mpyn 3ToM cpeaHeKBaApaTUYECKME YKNOHEHUA BUOPOCKOPOCTM B OKTaBHbIX MOJIOCAX 4acToT
BbluMCAAOTCA NO popmyie

[ocTaToYHOCTb YMCNa NPOBeAEHHbIX U3SMEPEHUIt ©1 NposepaeTca UCXoaa U3 ycaosusa obecneyeHus
OTHOCWUTENbHOTO [0BEpPUTENbHOrO MHTepBana €= 1 0,4 cpegHero 3HaueHua BUBPOCKOPOCTM B
OKTaBHbIX NOJI0CaX YacToT Npu A0BepUTeNbHOMN BepoaTHocTK 0,95.

[loBepuTenbHbIN MHTEPBA BblUMCAAACA NO dopmye

rae 7 - 4Yucsio USMepPeHUi;
O - 3HaYeHUs cpeaHEKBALPATUYECKUX YKIOHEHWNI BUOPOCKOPOCTM B OKTaBHbIX NOA0CAX YacToT;

f, - koadpdpnuneHnT CTblogeHTa.

4.3.9. Nocne noay4yeHMa 3KCNEPUMEHTANbHOTO MaccMBa AaHHbIX (B HalEM C/yYyae COCTOSALLErO U3
HabopoB abCOMIOTHLIX 3KBMBA/NIEHTHbIX BEJIMYMH BEPTUKANbHbIX W TOPWU3OHTANIbHLIX MPOEKLMUIA
BMOGPOCKOPOCTM B 5 TOUKax Ha NOBEPXHOCTU rPyHTa) MPUMEHAeTCA npoueaypa, U3NoKeHHas B pasgene

4.2. B pesynbTaTe ee BbINOJHEHUA KOPPEKTUPYETCA NpesBapuTeibHas MoAeNb CTPOEHUA BEPXHEN YacTu
rPYHTa UK B C/IyYae ee OTCYTCTBMA CTPOUTCA HOBas.

4.4. OrpaHu4eHna MeToANKN onpeaeneHna
AVHAMUYECKMX NapameTpoB FpyHTa

4.4.1. Hacroawwuin CBog npaBu/ MNO3BOASAET OMNpPeaenvTb AWHAMWYECKUE U ANCCUNATUBHbIE
napameTpbl BEPTUKAIbHO CTPATUPULMPOBAHHOIO FPYHTA NPU pacyeTax BEAUYNH BUOpALUM OT ABUNKEHMUA
noesnoB METPOMNOJINTEHA COMNAcHO pasaeny 3.

4.4.2. B chyyae ec/iv CBOMCTBA rPyHTa MEHAKTCS BAO/Ib OCM TOHHENA METPONO/IUTEHA, A0MNYCKaeTcA



ucnonb3oBaHWe JaHHoro CBoga npasBuA, €CAW TOPM3OHTa/bHbIA MPOCTPAHCTBEHHbIM MacliTab
N3MEHEHWIA MaPaMeTPOB NpesbiWwaeT BeanumHy 40 m. MNMpu 3Tom Heo6X04MMO HE3aBUCUMOE NPOBEAEHMUE
M3MepPeHMIA Ha NoMepeyHbIX paspesax C Warom BAOAb JIMHUM METPOMOAWUTEHA, PABHbIM AAHHOMY
NPOCTPaHCTBEHHOMY MaclWTaby M3MeHEeHU.

4.4.3. B cnyyae eciv U3SMEHEHMUS OCHOBHbBIX ONpeaensalowmnx napameTpoB rpyHTa B NonepevyHom
HanpasaeHun npesbiwatoT 50%, fonycKkaeTcs Ucnoab3oBaHWe gaHHoro CBoga NpaBuAa C onpeaesieHnem
U AaNbHENLLMM UCNOIb30BAHMEM NPU pPacyeTax yCpeaHEHHbIX BAO/b 3TOr0 HanpasieHUs XapaKTePUCTHK.

5. BUBPOU30NALUNA BEPXHEIO CTPOEHNA NYTU METPOTMOJINTEHA
5.1. O6uwme nosioKeHus

5.1.1. NMopAnoK oueHKW BUOPaLLMK OT ABUMKEHMA NOE3408B METPONOIMTEHA HEOOXOAMMO NPOBOAMUTL
B COOTBETCTBUM C pasgenom 3 HacTtoawero CBoaa npasu.

Mpn oueHke 3dPeKTUBHOCTU pa3pabaTbiBaeMOro MepPONPUATUA MO CHUMNKEHUIO U3ObITOYHbIX
BE/IMYMH BMOpauumM HeobxoAMMO yuMTbIBATb OKTaBHble AManasoHbl 4YactoT 16, 31,5, 63 lu, a npu
KOHTpPOJI1e CTPYKTYPHOTO WyMma - AManasoH 63 'u. NocneagHee cBA3aHO ¢ TpebOBaHUAMM CAHUTAPHbIX HOPM
N 0COBEeHHOCTAMM CrieKTpa Bo3byKaaemoln noesgamm MeTponosamMTeHa Bubpaunu.

5.1.2. B KauecTBe HOPMMpPYEMBbIX MapamMeTpPOB BUBPaLMKM B COOTBETCTBUM C NoNoKeHnamm CHull 32-

02 NMPUHUMAOTCA MaKCMMaJibHblE U 3KBUBA/IEHTHbIE 3HAY€HUA BM6pOCKOpOCTM Vma mv M/C, B

X eq ’
OKTaBHbIX N0OJ1I0CaX CO CpeaHereomeTpu4ecknmm yactotamm 16, 31,5 n 63 'u, Hanboee xapaKTeEPHbIX ANA
METPOMNO/INTEHA, A TaKXKe KOPPEKTUPOBAHHbIE MAaKCMMaJIbHbIE M SKBUBANEHTHbIE BEIMYUHDI.

Ona ynobcTBa oUeHKN BENMUYUHBI MPEBbILEHUA BUOpaLUMK, a TakKe onpedeneHusa 3¢pheKTMBHOCTHU
BMOPO3aLLMUTHOrO MeponpUATMA BYAYT NCNO/Ib30BATLCA TaKXKe YPOBHU BUOPOCKOPOCTH, onpeaensemble
no dopmyne (4.1).

5.1.3. Mpwn NpoeKkTMpoBaHUN BUOPO3aALLMUTHBIX MEPONPUATUIA BEPXHETO CTPOEHMUA NYTU Ha INHUAX,
pPacnonoXeHHbIX B Npeaenax cenntebHOM 30HbI, a TaKKe B MOMELLEHMAX CTaHLUMN MeTpOonosMTeHa
TpebyeTca BbiNoNHeHMe ycnosuii (3.1). Ha ctaHUmMn meTponoanTeHa ycnosue (3.1) nposepaeTtcsa 8 1 m oT
Kpaa naatdopmbl.

5.1.4. B cnyyae, Korga pacyeTHble 3HAYEHUA BUOPOCKOPOCTU B KUIOM 34aHUU UAN NOMELLEHUN
(nnatdopme) cTaHUMM NPEBLIWAOT HOPMATMBHbIE 3HAYEHUA W MOCAE MPUMEHEHUA Mpesaraemoro
TEXHUYECKOTO PEeLUeHUs BUOPOU30AUPYIOLLEN KOHCTPYKUUW BEPXHEro CTPOEeHMA MyTU (ZocTuraemas
a¢pdeKTMBHOCTL  MeHblle  Tpebyemol), peKkomeHayeTcs  MpenycMaTpuBaTb  AOMOJHUTENbHbIE
BMOPO3aLLUNTHbIE MEPONPUATUA U YCTPOMCTBA, KOTOPbIE NOAPA3AENAOTCA Ha CAEAYIOLLME TUNbI:

- YCTPOWCTBA, YMEHbLIAOWMNE ANHAMUYECKME HArPy3KM NpU B3aMMOLENCTBMU KONECHOW Mapbl C
BEPXHUM CTPOEHUEM NYTU;

- BUOPO3aLWUTHbIE KOHCTPYKLMM 064e10K TOHHENE METPONO/INTEHOB;

- SKpaHUpPYOLWMe KOHCTPYKLUN B TPYHTE;

- AMOPTU3UPYIOLLME S1EMEHTbI B KOHCTPYKLUMM 30aHUA.

Bblbop A0MNONHUTENBHBIX CPEACTB 3aliUTbl OT BUOPALMK M CTPYKTYPHOrO WyMa MPOBOAUTCA C
yyeTom ux 3GEKTUBHOCTM M 3KOHOMWMYECKOM LenecoobpasHOCTM C MCMOJIb30BAHUEM MOOMKEHUN
pasgena 3, a TakKe Tabnunupl, NpuBeaeHHON B MNpunoxkeHnu XK.

5.1.5. HeobxoaumocTb pa3paboTkM BMOPO3ALMUTHOM KOHCTPYKLMM BEPXHErO CTPOEHUs MyTu
YCTaHaB/AMBAETCA B pe3y/ibTaTe BbIMNONHEHMA Caeaytowein npeaBapuTensHOM NpoLeaypsbl.

5.1.5.1. OueHuBalOTCA BEAUYMHbI BUBpaLUM B MOMELLEHUAX CTaHuMK (Ha nnatdopme) U
oXKuAaemble 3Ha4YeHMA BMOBpaL MM NOBEPXHOCTU FPYHTA B COOTBETCTBMM C pa3aesiom 3.

5.1.5.2. Mposepsetca ycnosue (3.1) 1 B cnyyae ero HEBbINOAHEHUA AN BEAUYUH BUBPOCKOPOCTU B
OKTaBHbIX 4acTOTHbIX AMana3oHax (16, 31,5, 63 lu) nogbupatoTca BUMBPO3aLLMTHbIE MEPOnpUATUA B
COOTBETCTBMMU € HacToAlwmum CBOAOM Npasu.

5.1.6. AMHaMUYEeCKME XapaKTEPUCTUKM FPYHTOB, HEODXOAMMbIe 15 pacyeTa YPOoBHelM BUbpauun un
nogbopa napameTpoB BMOPO3ALUUTHOM KOHCTPYKLMM, OMpenenstoTcs B MPOLEecce reosiormMyeckmx
M3bICKaHUA WAN B COOTBETCTBUM C pa3genom 4 HactoAwero CBoga NpaBUa Ha OCHOBE MPAMbIX
aKYCTUYECKNX N3MEPEHUIT HA MecTe.



5.2. PacyeT KOHCTPYKUUN BUBPON30AALMKN BEPXHETO
CTPOEHUA NYTH ANA METPONOINTEHA

5.2.1. OgHum U3 Haubonee 3dpdeKTUBHbIX cpeactB 6opbbbl € BMBpaumen, Bo3by:Kaaemoi
OBMXKEHMEM  N0oe3foB  METPOMOAUTEeHa,  ABAAETCA  BMOPOM30OAAUMA  BEPXHEro  CTPOeHuA
YKEeNe3HOA0POKHOIo NOMI0THA 31aCTUYHBIMWU PE3UHOBbLIMM NPOKNAAKAMKU M aMopTU3aTopamu. Mpu sTom
cMmelLaeTcA cobcTBeHHan YacToTa KonebaHuii 064enKu B CTOPOHY 6oiee HU3KUX YacTOT U yMeHbLUaeTcA
amnanTyga BMbpauunm BoO BCEM AMANA30HE YacToT, 33 UCKIlOYEHNEM HOBOM COBCTBEHHOM YacTOTbl.

OaHaKko, 4Tobbl MoyunTb Tpebyembin 3dPeKT, HeoOXOAUM TLIATENIbHbIA YYEeT MeXaHUYEeCKUX
napameTpoB nNpWU MOLE/MPOBAHMM BUOpPAUMM B MOJY4AaeMOM MexaHuyeckon cucteme. [pu
HEKOPPEKTHOM NPUMEHEHMN BUOPO3ALLUTHBIX MeponpuaTnii [1], [2] MOXKHO He Noay4YnUTb HEOBX0AMMOTO
CHUXXEHUS YPOBHEN AN NONYYNTb OTPULATENBbHbIN 3P dEKT.

Ha pwucyHkax 5.1, 5.2 npuBoamtca 06LW@A KOMMOHOBKA Pas3/IMYHbIX BapWMaHTOB WCMNOJIHEHUSA
BUOPOM30INPYIOLLLEN KOHCTPYKLNM BEPXHETO CTPOEHUSA NYTHU.

[
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1 - 6annacTHoe KopbITo; 2 - pensbc; 3 - Wnana;
4 - webeHoYHas NocTenb; 5 - TPeXCNOMHbIN Pe3NHOBbLIN MaT;
6 - 064enKa TOHHeNA

PucyHoK 5.1. Cuctema BU6POM30AALMM 3NACTUYHBIMKU MaTaMM
Nof4 KOHCTPYKUMEN BEPXHErO CTPOEHUA NyTH
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a - amopTM3aTopPamm Nod, KOHCTPYKLMEN BEPXHETO CTPOEHUSA NMYTH;
6 - amopTmnsaTopamu nog nexHamu; 1 - 6annacTtHoe KopbITo;
2 - penbc; 3 - wnana; 4 - webeHoyHan NocTenb;
5 - amopTuM3aTop; 6 - 064e/1Ka TOHHENS; 7 - NeXeHb,
8 - CTanbHble CBA3M

PucyHok 5.2. Cuctema Bubpousonsaumm

MMpy 3TOM, KaK BUAHO U3 PUCYHKOB, BO3MOXKHA Peannsauma KOHCTPYKLMM U3 CIAOLWHbIX 31aCTUYHbIX
MaToB (PUCYHOK 5.1) M U3 OTAENbHbIX 31EMEHTOB (amopTM3aTopoB) (pucyHoK 5.2). Bo BTopom ciyyae
BO3MOHO pa3smelleHne BUOBPOU3OAMPYIOWMX 31eMEHTOB nog 6annactHbiM cnoem (B AanbHelwem
BAapMaHT 1) U NO4 HECYLLMMM 31eMEHTaMK PENbCOBOrO NyTK (LWNanamu, NeXHAMM - BapuaHT 2). Mo cyTtn
06a TMNa KOHCTPYKLMM (M3 CNAIOLLHbIX U ANCKPETHBIX 3/1€MEHTOB) 3KBUBANEHTHbI, B CUAY Yero TpebyeTca
BbIZEP!KMBATb YCPEOHEHHbIE XapaKTEPUCTUKM  KOHCTPYKUMM (ynpyroctb, macca, Ko3dpoUUMEHT
Avccunaumm, npuBegeHHbIe K gavHe BaroHa). Janee byayT paccmaTpuBaThCa 4Ba BapMaHTa peanmsaumm
C BMBPOU3OAUPYIOWMMM 31emeHTaMK Nod 6annacTHbiM cioem (BapuaHT 1) M amopTusaTtopamu nog
NEXHAMM (BapuaHT 2), obime cxembl KOHCTPYKLMI MOKa3aHbl Ha pUCyHKax 5.1, 5.2.

5.2.2. 06wan cxema n $M3nYecKan MoaeNb CUCTeMbl "'Moess B TOHHeNe ¢ BUBpoM3onaTopamm B
BEPXHEM CTPOEHUN NyTU" npeacTaBaeHa Ha pUcyHKe 5.3,



a - MexaHun4eckas cxema; 6 - (I)MBM‘-IGCKaFI Mmoaenb CUCTEMbI

PUCyHOK 5.3. BsaumogeicTaytowme BA3KOYNPYrne sanemeHTbl
B cucTeme "BaroH - BUBPOM30MALMOHHAA KOHCTPYKUMA
BEPXHero cTpoeHus nytn"

MapameTpsbl, BXOAALLIME B MOAE/b, UMEIOT CNeAYHOLLNA CMbICA:

M, - Mmacca BaroHa c naccaxkupamu 6e3 yyeta TENEXKKMU U KONECHbIX Nap;

m, - macca AByX Tenexek;

5 - Macca KOeCHbIX Nap + Macca BEPXHero CTPOeHMUA NyTU: KopbITa, WebHA, penbcos (BapuaHT 1)
WK Macca fieXkHel 1 penbcos (BapuaHT 2) Ha A/IMHE BaroHa;

m4 - MacCcCa o6p,em<14 + Mmacca FTPYHTa Ha A/IMHE BalroHa (+ MaccCa 6a/'|}'|aCTHOFO CNnoAa AnAa BapuaHTa
2);

kl n ,31 - }eCTKOCTb M KoaddnumeHT gemndupoBaHmUs LEHTPANbHOIO NoABeLllBaHUS;

k2 n ,32 - JKeCTKOCTb U K03addMUMEHT gemndpupoBaHma ByKCOBOro NoABeELLNBaAHMS;



k3 n ﬂ_g - XKE€CTKOCTb U K03¢¢MLI,VIGHT ,D,EMI'Id)MDOBaHMFI dMOPTMU3aTOPOB Ha AJ/INHE BAlroHa;
k4 n ﬁ4 - XXeCTKOCTb U K03¢¢MLI,M€HT [l,eMI'Id)MpOBaHMFI rPyHTa N O6A€J’IKM Ha A/1nHe BaroHa.

5.2.3. BennumHa Kectkoctu k4 M Ko3pPUUMEHT 3aTyxaHun b4 pPaccyYMTbIBAOTCA MO MU3BECTHbIM

XapaKTepuctukam o064eNkM U rpyHTa. B gaHHOM ciyyae MMeem - NPUCOEAMHEHHas mMacca rpyHTa U
K03dMLMEHT YNPYrocTv peaKkLmm OKpyXKatoLWero rpyHTa 3agatotca ¢opmynamm (cm. [3])

m, =4mp,R’L

L AmE(1- o)NRL
a (1+0) '

3pecb O - KoaddpuumeHT MyaccoHa;

P, - NNOTHOCTb FPYHTa;

R - pagunyc o6penku;
[ - pavHa BaroHa.
B pesy/ibTaTe cieayeT NPpUHUMATDL

k, =10’ H/m; b, =2-10° Hx c/m.

5.2.4. B pacyeTax 4na NOABMMXXHOIO cCOCTaBa M 0OAeNKM BblOMpaAloTCA caeaylolme 3Ha4YeHun
onpeaenarowmx napameTpoBs

m; =50T;

m, =99r;

m; =551 (BapnaHT 1) n 13 T (BapuaHT 2);
m, =50-150T (BapuaHT 1);

m, =100 - 200 T (BapunaHT 2);

k, =5,45-10° H/m;

k, =1,36-10" H/m;

Im k, =0,05 k;;
Im k, =0,05 k,;
Im k; =0,05 k, .

5.2.5. O6uias *ecTKkoCcTb aMopTM3aTOPOB paccymTbiBaeTca no popmyne

3pece E - moaynb OHra pesuHbl (419 OLEHOK MOXHO MCMO/b30BaTh BEANUYMHY D - 10° H/m2);
S n h - nnowaab 1 BbICOTa YyNpYroro anemeHTa aMopTM3aTopa;

7 -4nCcNo amopTM3aTOPOB HA BaroH.

5.2.6. YTobbl paccumnTaTh YMC/I0 aMOPTU3ATOPOB N HA MOTOHHbLIN METP UCMO/b3YETCA BblparkeHne

v=nl/l,
rae | - pnviHa BaroHa no cuenke, NnpuHMMaemas Aana BaroHos 81-717, 81-714: [ = 19210 mm, ana

BaroHa E: [ = 19166 mm, an1a BaroHa 81-740: [ = 28150 mm.
OueHKa 3¢ PeKTUBHOCTU NPOBOAMTCA B HOPMUPYEMbIX OKTaBHbIX AMana3oHax C LEeHTPasibHbIMU



yactotamm 16, 31,5, 63 'y, a TaKKe B AManNa3oHe C LEeHTpPaNbHOM YacTtoTol 63 'y, Hopmupyemoro ana
CTPYKTYPHOTO WyMa.

Mpu 3TOM 3pPEKTUBHOCTL NOACUNTBIBAETCA NO popmyne

v
ALacbcb =201g— (5.1

B3M

roe V., - amnanTyga BMOBPOCKOPOCTM C YCTaHOB/IEHHbIMM B BEPXHEM CTPOEHWM NyTH
amopTM3aTopamu;

V - amnautyaa BMbpockopocty 6e3 Ncnosib3oBaHMA BUOPO3aALLUTHbBIX MEPONPUATUNA.

5.2.7. Onsa oueHKN 3¢ddEKTUBHOCTM BUOPO3ALUNTHOM KOHCTPYKUUM BEPXHEro CTPOEHUA MyTU Mo

BapMaHTam 1 1 2 ucnonb3ytoTca rpaduKkmM Ha puUcyHKax 5.4 - 5.11, nonyyeHHble pacyeTHbIM NyTem Ans
Pa3/INYHbIX TUNOB FPyHTAa.
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PucyHok 5.4. 3aBucumocTtb 3pPeKTUBHOCTU BUOPO3aLLUTHON
KOHCTPYKUMK (BapmaHT 1) OT »KeCTKOCTN aMOopPTM3aTOpPOB,
npuBeAeHHON K AJINHE BaroHa, A1 cay4as MATKMUX rPyHTOB
CO CKOPOCTbIO NPOAo/ibHbIX BosH 300 - 600 m/c.
34ecb 1 B ganbHelwem 0603HayeHMs BEMUYUH MO ocK abeumce
[Al0TCA B CTaHAAPTHOM HOoTaumu ana 9BM,

hanpumep, 3,60E +08=3,6-10°
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PucyHok 5.5. 3aBucumocTtb 3pPeKTUBHOCTU BMOBPO3aLLUTHON
KOHCTPYKLMM (BapnaHT 1) OT }KECTKOCTM aMOpTM3aTOPOB,
npuBeeHHON K ANIMHE BaroHa, AA Cnydas rpyHToB
CO CKOPOCTbIO NPOAO0AbHbIX BOAH 600 - 1200 m/c
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PucyHok 5.6. 3aBucMmocTtb 3pPeKTUBHOCTU BMOBPO3aLLUTHON
KOHCTPYKLMM (BapnaHT 1) OT }KECTKOCTM aMOpTM3aTOPOB,
npuBeAEeHHON K ANIMHE BaroHa, AA Cnydas rpyHToB
CO CKOPOCTbIO NPOA0AbHbIX BoAH 1200 - 2000 m/c
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PucyHok 5.7. 3aBucumocTtb 3pPeKTUBHOCTU BUOBPO3aLLUTHON
KOHCTPYKLMMU (BapnaHT 1) OT }KeCTKOCTM aMOopTM3aTOPOB,
npuBeEeHHON K ANIVHE BaroHa, AA Ciydas rpyHToB
CO CKOPOCTbIO NPOA0/bHbIX BOAH 60nee 2000 m/c
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PucyHok 5.8. 3aBucumocTtb 3pPeKTUBHOCTU BMOBPO3aLLUTHON
KOHCTPYKLMW (BapnaHT 2) OT }KeCTKOCTM amopT13aTopoB.,
npuBeAeHHON K ANIMHE BaroHa, AA Ciydas rpyHToB
CO CKOPOCTbIO NPOA0/bHbIX BoaH 200 - 600 m/c
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PucyHok 5.9. 3aBucmmocTtb 3pPeKTUBHOCTU BMOBPO3aLLUTHON
KOHCTPYKLMMU (BapnaHT 2) OT }KECTKOCTM aMOpPTM3aTOPOB,
npuBeAeHHON K ANIMHE BaroHa, AA Ciydas rpyHToB
CO CKOPOCTbIO NPOAO0AbHbIX BOAH 600 - 1200 m/c
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PucyHoK 5.10. 3aBUCMMOCTb 3P PEKTUBHOCTM BUOPO3ALLUTHOM
KOHCTPYKLMMU (BapnaHT 2) OT }KECTKOCTM aMOpPTM3aTOPOB,
npuBeeHHON K ANIVHE BaroHa, AA Ciydas rpyHToB
CO CKOPOCTbIO NPOoA0AbHbIX BoaH 1200 - 2000 m/c

&k, Hm
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PucyHoK 5.11. 3aBucMMOCTb 3P PEKTUBHOCTM BUOPO3ALLUTHOM
KOHCTPYKLMMU (BapuaHT 2) OT }KECTKOCTM aMOpTM3aTOPOB,
npuBeAeHHOW K AJ/IMHE BAaroHa, ANA CyYasa rPyHTOB
CO CKOPOCTbIO NPOA0/bHbIX BOAH 60nee 2000 m/c

5.2.8. Bbibop Hagnexkalwmx XxapakTeEPUCTUK aMOpPTM3aTOPOB NPOBOAUTCS C YY4ETOM PEe3y/ibTaTos,
npeacTaBAeHHbIX Ha pucyHKkax 5.4 - 5.11, a Takxe TpeboBaHMA MONOKUTENbHOM 3PPEKTUBHOCTU B
Hanbonee KPUTUYHBIX ANA METPOoNonTeHa AnanasoHax (16, 31,5, 63 ).

5.2.9. CymmapHas »KecTKOCTb aMOpPTM3aTOPOB [AOJ/iKHa obecneymBaTb YAOBJAETBOPEHME
TpeboBaHUI Ha BEPTUKA/IbHYIO NMPOCAAKY NyTM M BoKoBoe cmelleHue. MNpu aTom npeanonaraeTcs, 4YTo
MaKCUMaNbHO AOMNYCTUMble BEPTUKA/IbHbIE WU FTOPU3OHTAJIbHbIE CMELUEHUA MYyTU AO0/KHbI COCTaBAATb
Be/IMYMHY OT 4 A0 6 Mm (cm. [4]). 3aBMCMMOCTb CTaTUYECKOM NPOCaAKN COCTaBa OT NPUBEAEHHOM K A/InHe
BaroHa CyMMapHOM XeCTKOCTM aMOpPTU3aTOPOB NpuBeaeHa Ha pUcyHKe 5.12.
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PucyHokK 5.12. 3aBMCMMOCTb CTaTUYECKOM BEPTUKANBHOM NPOCaAKM
BEPXHEro CTPOEeHUA NYTU S OT KECTKOCTH
BUOPO3aLLNTHOM KOHCTPYKLMK k

5.3. JononHuUTeNbHbIE MEPONPUATMA B BEPXHEM CTPOEHUN
NyTW MO CHUXKEHMIO BO3OYyKaaemolt Bubpaumm

5.3.1. YctaHoBKa nog, webeHOUYHY0 MNOCTeNb LIEPOXOBATOrO TPEXC/OMHOIO PEe3VMHOBOro MmaTa
TONILMHOMN 3 CM NPUBOAUT K YMEHbLIEHUIO YPOBHEN BMOPaLMKN, HAYMHAA C YacTOTHOro AManasoHa 63 Iy,
(tabnuua 5.1). AHanoruuHbii 3ddeKT [ocTMraetca nNpuM  yKAagke nog WwebeHo4yHyo nocTenb
MWUHEPaNOBONOKHUCTIX NAWT TOAWMHOM 10 cm.

Tabnuua 5.1

3¢ PEKTUBHOCTb LLIEPOXOBATOrO TPEXC/NOMHOrO PE3NHOBOro MaTa
TO/ILMHOM 3 CM, YCTaHaBNMBAEMOTO Nog, WwebeHouHyo nocTenb

OxTaBa CO CpemOHeIreoMeTpMUecKoM uyacToToy, I'l SpbexkTMBHOCTL, IB
16 -2

31,5 0

63 4

125 7

250 10

500 15




5.3.2. cnonb3oBaHWe BMeCTo 6annacTHOro Kopbita C LWebeHOYHOM 3acbiNKoM CNAOWHOM NAUTbI
ToNwWwMHOM 40 cm BeAeT K NOBbIWEHUI0 3PpPEKTUBHOCTM BUBPOU30ANPYIOLLEN KOHCTPYKUMU. 3HAYEHUA
COOTBETCTBYIOLWEN AONONHUTENBHOMN 3DDEKTUBHOCTU NPUBOAATCA B Tabaumue 5.2.

Tabnuua 5.2
3¢ddeKTUBHOCTD LLIEPOXOBATOro TPEXC/0MHOTO Pe3MHOBOro MaTa

TONLWMHOM 3 CM, YCTaHABAMBAEMOro MoA, CMAOLWHY NANUTY
ToNWwmMHOM 40 cm

OxTaBa CO CpemOHeIreOMeTPpMUUeCKOM HononHuTenbHasa 30PeKTUMBHOCTD
yacToTom, I IenbTa L , 0B
lofo)

16 =7

31,5 5

63 11

125 4

250 15

500 22

6. METOJbl U3SMEPEHNA N OLLEHKWN BUBPALIUA
B MOMELLEHWNAX X W/TbIX N OBLLLECTBEHHbIX 34AHUN
OT ABUMEHWA MOE340B B METPOIMOJIMTEHAX

6.1. Obwme nosoKeHus

6.1.1. Bubpauua, co3gaBaeman B NMOMELLEHUAX KUAbIX U OOLWECTBEHHbIX 343aHUI OT ABUXKEHUA
noesfoB B METPOMOJIUTEHAX, HOCUT HEMOCTOAHHbIA NPEepPbIBUCTbIA XapaKTep C BblpaXKeHHbIM
npeobnagaHvem curHana B noJsioce yactot 22,5 - 90 'y u noBTOpsAEeTCA C NEPUOAOM, onpeaensiembim
rpadmMKom ABUKEHMA NOEe340B.

6.1.2. M3mepAaembiMmM NapameTpamu BMOpauUMM B COOTBETCTBMM C HactoAwmm CBOAOM MpPaBuUA
ABNAIOTCA:

KOPPEKTMPOBaHHOE cpeaHee KBagpaTMyeckoe 3HaueHne Bubpockopoctn vV, m/c;

cpegHue KBaApaTMYecKMe 3HadeHus BMBPOCKOPOCTM V, Mm/C, B OKTaBHbIX Moj0cax Cco
cpegHereomeTpuyeckmmm yactotamm 16 Ny, 31,5 My m 63 My,

BecoBble KO3pPULMEHTbI KOPPEKUMM ANA BEPTUKAIIbLHOMO M TOPU3OHTA/IbHOrO HamnpaBAeHUN
npuHuMmatotcsa no NOCT 12.1.012 gna cnyyas obuwelt sBnbpaumm.

6.1.3. KoHTponto BUOpaLMn OT ABUXKEHMA NOE340B B METPONO/INTEHAX AO/IKHO NpeaLlecTBoBaTh
onpegeneHue BansHUA GoHOBOM BUOpaumn. Ecnm curHan, peructpmpyembiin Npu NPOXoXKaeHUN noesaa,
He BblgenseTcA Hag ypoBHem ¢OHa, OUEHKy BMOpauuum OT ABMMKEHMA MOe340B B COOTBETCTBUM C
HacToAlmMM CBOAOM NPaBUA BbIMNOHUTL HeNb3A (cm. 6.4.1.6).

6.1.4. OueHKy BMbpauMK NPOBOAAT MOCPEACTBOM COMOCTAB/IEHUS pPe3y/abTaTOB U3IMEpPEeHUn C
AONYCTUMbIMWU 3HAYEHUAMM MAKCUMasIbHbIX M 3KBMBAJIEHTHbBIX KOPPEKTUPOBAHHbLIX BUBPOCKOpOCTEN,
MaKCMMasIbHbIX M 3KBUBAJIEHTHbIX BUOPOCKOPOCTEN B OKTaBHbIX MOJIOCAaX CO CpeaHEereoMeTpuYecKumm
yactotamm 16 'y, 31,5 Ny n 63 'y, no CHumIM 32-02.

6.1.5. OueHKy BMOpaLMM OT ABUMKEHWNA NOE340B B METPOMONUTEHAX B MOMELLEHMUAX XKUIbIX 343aHNUN
HeobXxo4MMO MPOBOAWUTL A4/ HOYHOrO BpemMeHu. Onpegensiowmm B 3TOM C/y4ae ABASETCS
MaKCMMasibHoe 3HadyeHue BMBpocKopocTU. M3amepeHusa BubpaLmm AONyCcKaeTcA NPOBOANUTb B AHEBHOE



Bpems c yyeTom TpeboBaHuit 6.1.3.

[na AHeBHOro BpeMeHU BMbpaLLMa OLLEHMBAETCA TO/IbKO B MOMELLEHMUAX OOLLECTBEHHbIX 34aHUN, B
MUAbIX 34aHUAX - B Cyvae ocoboit HeobxoammocTu. Mpu 3Tom n3mepeHus BMbpaLmMmM NpoBoasaTca, Kak
npasuno, B Nnepnoabl Hanbonee NHTEHCUBHOIO ABUMKEHUA NOE340B.

6.2. CpencrBa M3mepeHuUi

6.2.1. Cpeacrea nsmepeHuii BubpaLmm A0MKHbI COOTBETCTBOBATL TpeboBaHMam MOCT 12.4.012 u
MMeTb AeNCTBYIOLLEee CBUAETEbCTBO O NOBEPKE.

6.2.2. [nAa n3MepeHUss KOPPEKTUPOBAHHOFO 3HAYEHWs BUOPOCKOPOCTU cnepyeT MNPUMEHATb
cpefcTBa M3MepeHuit, obecneunsatol e YacTOTHYHO KOPPEKLMIO B BEPTUKANbHOM U FOPU3OHTAIbHOM
HanpaBaeHuax ana obuien subpaumm no NOCT 12.1.012.

6.2.3. na BbINONHEHUA YaCTOTHOIO aHanM3a caedyeT NPUMEHATb annapaTypy, YAO0BAETBOPAIOLLYHO
TpeboBaHuam [OCT 17168. PeKomeHAyemblli MNepeyeHb COBPEMEHHbIX UMGPOBbIX aHa/N3aTOPOB
npuseaeH B Mpunoxenmun .

JonycKkaeTca npeagapuTenbHas 3anmcb CUrHana Ha U3SMepuUTesibHbI MarHUTOMOH C NocaeayoLEen
06paboTKoit 3anncaHHoM MHbOpMaLMN.

6.3. Ycnosus 1 npaBmna npoBegeHna UsmepeHuii

6.3.1. UamepeHune BMbpaunn cnegyet NPoBOAMTL B TPEX TOYKAX Ha NOAY MOMELLEHUA, YAANEHHbIX
Apyr OT Apyra u OT CTEH Ha pacCcTofHUe He meHee 1,5 m, Npy 3TOM OZHa TOYKA A0NXKHA pacnoaaraTbCa B
LUEHTPe nepeKkpbiTUA. BepxHee NOKpbITME Mona (MNACTUK, NMHOAEYM, MAPKET U Ap.) JOMKHO NJAOTHO
npuaeraTb K HECYLLEN KOHCTPYKLMK B TOUKE U3MEPEHMUA.

6.3.2. B KaXAOW TOYKe W3MepeHMe BMOpaLMM OCYLECTBAAETCA MO TPem B3aMMHO
nepneHaANKYASPHbIM HanpaBAeHUAM: BEPTUKANbHOMY (OCb Z - NepneHAMKYAApHO Nojay) U ABYM
ropu3oHTabHbIM (OCb X - NepneHANKYNAPHO, OCb Y - NapanienbHo Tpacce METPONONTEHA).

6.3.3. BubponpeobpasosaTtesib 40/XKeEH ObITb NPUKPENIEH C MOMOLLBIO Pe3bOOBOrO COeAMHEHNA K
NMOBEPXHOCTU NPOMEXKYTOUYHOM naatdopmbl Mo FOCT 12.1.012 nam ctanbHoro aucka no MP 2957-84 [6].
[Onsa opueHTauuMM OAHOKOMMOHEHTHbIX NpeobpasoBaTtesield B PasHbIX HanpaBAeHUAX AoMycKaeTcs
NPUMeHATb KyBUMK M3 nerkoro cnnasa no NOCT 12.1.012.

6.3.4. Ona ymeHblleHUA KabenbHoro addekrta npucoeauHaemMblt K BubponpeobpasosaTesio
Kabenb fonKeH OblTb 3/1ACTUYHO NPUKPENIEH K HENOABUXHbBIM TOYKAM Yepes NpoMeXyTKU He bonee 1,5
M.

6.3.5. MNpu npoBeaeHUN U3MepPeHUA Ha npubope [O/KHA ObiTb YCTAHOB/AEHA AWMHaMMUYecKas
XapaKTepuctunka "meaneHHo" (7 =1c).

6.3.6. M3amepeHuna cnepyeT BbINOAHATb B NEPUOLbl BPEMEHMU, XapaKTepusylowmeca OAHUM
peXXumMom ABUKEHUA NOE30B.

Mpumep. Mepuog Hambonee WMHTEHCUMBHOINO ABUMMKEHMA M0e3g0B Mo AMHMAM MOCKOBCKOro
meTpononuteHa: c74 4094 mamnmc 164 o 194 aHem 1 ¢ 6 4 A0 7 4 Houbto (Tabauua N.1).

MpumeyaHue. Pexxum ABUMKEHWA NOE340B, B KOTOPOM MPOBOAAT U3MepeHUA, 0603HaYatoT ganee
yepes /. 3To o603HaYEHME MCMOML3YIOT B KayecTBe BEPXHEro MHAEKCa ANA COOTBETCTBYIOLMX STOMY
peXnmy BesIMYNH BUBPOCKOPOCTM.

ﬂ,OI'IYCKBETCFI nposeneHue M3MepEHMI7'I B nepuoabl BpemeHHn, COOTBETCTBYHOLWME PaA3/IUYHbIM
pexnmam asunxeHma noesaos U, npu HEO6X0,CI,MMOCTVI, - BO BCex npeanncbiBaemblix Fpad)MKOM pexnmax
ABUNXeHUA noe3nos B AHEBHOE UM HOYHOE BPEMA.

6.3.7. Bpema usmepenus I [OMKHO BbiTb AOCTATOYHLIM NS PEFUCTPALMUM HEMpPepbiBHOM
BbI6OPKK, BKAOUaKOLLEN He meHee 10 cobbITuit NpoxoskaeHns noesaa. Bpema nsmeperusa pasbusaetcs
Ha uenoe uucno N 3nemeHTapHbIX WHTepBanoB (TakToB) npogo/mkutensHoctolo 30 ¢ (

T, =30xNc=0,5N mun.).

3a Kaxkablit 30-CEeKYHAHbIV TaKT PErucTpupyeTca MakCMMasibHOe N3MEPEHHOE KOPPEKTUPOBAHHOE



~1
3HayeHne BuUbpockopocTn Vi, i =1, 2, ..., N U, npu HeobXoAMMOCTU, MaKCUMaJibHble U3MEpPEHHbIe

I
3HayeHna BUBPOCKOPOCTM B OKTaBHbIX Mosocax yactot V,;,i=1,2, .., N; k=1, 2, 3.

6.3.8. [lo ¥ noc/ne NpoBeAEHUA U3MEPEHUI cieayeT BbIMOAHATL KaMBPOBKY CPEACTB USMEPEHUIA B
COOTBETCTBUM C MHCTPYKUMAMM NO MX SKCNAyaTaumm. Ecim pesynbTaTtbl KaanbpoBKK pasnnyatotca 6onee
yem B 1,4 pasa (3 gb), UsmepeHus Bubpauun cneayet NOBTOPUTD.

6.4. 06paboTKa pe3ybTaToOB N3MEPEHN

6.4.1. O6paboTKa pe3ynbTaTOB U3IMEPEHWNI KOPPEKTUPOBAHHbIX 3HAYEHUM

6.4.1.1. To pesynbTaTaM W3MepPeHWU  ONpeaenstoT  Haubosbliee  MaKcMMasbHoe
~1
KOPPEKTUPOBaHHOE 3HaYeHNe BUBPOCKOPOCTU Vmax 33 BPEMA U3MEPEHUA No popmye

~1

T :max{;,’-}, i=1,2..N,(61)

~1
roe Vi - MakCMma/ibHO€ U3MepeHHOE KOPPEKTUPOBAHHOE 3HAaYEHUE BVI6p0CKOpOCTVI ONA i-ro TaKTa;

N - uncno 30-cekyHAHbIX TAKTOB 3a BPEMA M3MEPEHUS.
~1
6.4.1.2. BblaenaiT TOYKY U3MEPEHUs M HaMpaBfeHue, NS KOTOPbIX Vmax WMeeT Haubonbliee

3HayeHune. [anbHelwyo o06paboTKy M oOuUeHKYy BMbOpauuu (a TaKXKe UN3IMepeHue CrneKkTpasibHbIX

XapaKTepVICTVIK) BbIMNO/THAKOT TOJ/IbKO ONA Bbl6paHHbIX TOYKUN U HaMpaB/1eHNA NU3aMepeHunA.
~1
6.4.1.3. 3Ha4yeHne Vmax NMPUHUMAIOT B Ka4eCTBE MAKCMMAJ/IbHOIO KOPPEKTUPOBAHHOIO 3Ha4YeHUA

BMBPOCKOPOCTHM 32 BPEMSA OLEHKM BUBPALMOHHOrO BO3AENCTBMA, KOTOPOE CPaBHUBAKOT C HOPMATUBHbLIMMU
3HayeHnamun no CHul 32-02.

6.4.1.4. PaccunTbiBatloT cpeaHee KBaJpaTUYecKoe KoppeKTMpoBaHHOE 3HaYeHne BUH6POCKOPOCTH 33
Bpemsa nsmepeHus no ¢opmyne

~1
rae Vi u N -Te e BeanumHbl, uto B popmyne (6.1).
6.4.1.5. PaccumTbiBaloT cpegHee KBaApaTUUYECKoe KOPPEeKTUPOBaAHHOE 3HaYeHMe BUOPOCKOPOCTU

[(don
d)OHa VT(:}] ), COOTBETCTBYHOLLLEE BPEMEHN OTCYTCTBUA NOE340B 332 BpEMA U3MEPEHUA, NO cbopmyne

~I(pon) 1 &~
Vi, =il A Vi) ,(6.3
7 N_IO;() (6.3)

~1
rae Vi u N -Te e BennuunHbl, uto B popmyne (6.1);
N - 4ncno cobbiTii NPOXOMAEHUA NOe3sa 3a Bpems u3mepeHus 1 ; WTPUX y 3HaKa CyMMbl

~1
O3HayaeT, YTO YYMUTbIBAKOTCA NNLWb Te 3Ha4YeHUa V;, KoTopble 6b1nn 3aperncTtpnpoBaHbl B MHTEPBAbI,

Korga npoxoxaeHume noesna oTcyTcrtesoBao.

6.4.1.6. PaccuMTbiBalOT 3KBMBAJIEHTHOE KOPPEKTUPOBAHHOE 3HayeHue BUOPOCKOPOCTU Ve; 3a
Bpems ouUeHKM (16 4 gHem, 8 4 Houbto) o dopmyne



y [itbon)
~ Byv,,, npu 0,5<v, /v, <0,8
Veq = m , (6_4)

~ ~ ~1
C,vi,, ipu v, /v, <0,5

roe Bl =1 ana gHEBHOro BPEMEHU OLLEHKM. B, = 0,8 ANA HOYHOrO BPEMEHU OLIEHKU; 3HaYeHue

NMOCTOSIHHOM Cl onpegenaeTca B 3aBUCUMMOCTHU OT rpad)MKa ABUXEHUA NOe340B U peXXnmMma ABUXKEHUA l,

B KOTOPOM NPOBOAATCA M3MepeHus, no Mpunoxexuto U.

JonyckaeTca BblYUCAEHME IKBUBANEHTHOrO KOPPEKTMPOBAHHOIO 3HauyeHna no ¢opmyne (6.2) npu
YC/0BUN ONpeaeieHna cpeaHnX KBaapaTUUECKMX KOPPEKTMPOBaHHbIX 3HaYeHNI BUBPOCKOPOCTH vle 3a
BpeEMA M3mepeHua no 6.4.1.4 pna Bcex NpeanucaHHbIX rPadUKOM PEXMMOB LABUMKEHWA NOoe3noB B
AHEBHOE M HOYHOE BPEMA CYTOK.

6.4.2. O6paboTKa pe3ybTaToB U3MEPEHMUI CNEKTPA/IbHbLIX 3HAaYEHWA BUBPOCKOPOCTH

Mpy HeobX0AMMOCTM BbINOSHEHWUA CMEKTPANbHOIO aHanusa (cm. 6.5.2) 0bpaboTKy pesynbTaToB

nsmepeHuii nposogat no 6.4.1.1 - 6.4.1.6 c 3aMeHON KOPPEKTUPOBAHHbIX BEAUYMH HA BEANYMHbI
~ ~1 ~I  ~I(pou) ~
Vi, Vmax, VT,, VI, , Veq, 0003HayatowWwme COOTBETCTBYIOWME 3HAYEHNA BUOPOCKOPOCTN B OKTaBHbIX

noJiocax co cpegHereomeTpuyecknmmm yactotamm 16 My (k= 1), 31,5 My, (k =2) m 63 Iy, (k = 3).
6.5. OueHKa BMbpaLMOHHOIO BO34AENCTBUA

6.5.1. CHavyana oueHKy NPOBOAAT MO KOPPEKTUPOBAHHbIM 3HaYEHUAM BUOPOCKOPOCTU:

~] ~ ~] ~

-npU Vinax < Vegon / 2,1 v Veg < Vegnon / 2,1 Tpe6oBaHma caHUTapHbIX HOPM BbIMOAHEHbI;
~1 ~ ~1 ~

- MPUN Vmax > Vaon WK Veg > Veg.non TPEOOBAHUA CAHUTAPHbBIX HOPM HE BbIMO/IHEHDI.

3Ha4yeHUA Vxon U Veg.non NPUHUMALOT No Tabauue 3.1 CHuM 32-02.

~ ~1 ~ ~ ~ ~
6.5.2. Ecmt Vion / 2,1 < Vinax < Vion uan Veg.aon / 2,1 < Veg < Veg non , BbIBOA, 0 COOTBETCTBUM UM

HecooTBeTCTBMM BUOpauumn TpeboBaHMAM CaHUTAPHbIX HOPM LEat0T Mo Pe3y/ibTaTaM OLLeHKM 3HaYeH U’

l
\% 7] veq B OKTaBHbIX MON0CaX CO cpegHereomeTpuyeckMmm yactotamm 16 y, 31,5 Ty mn 63 My

max

!
-NPU Vah S Vien M Vegh < Vegnon » K=1,2, 3 TpeboBaHNA CaHUTAPHbIX HOPM BbINOHEHbI;

]
max h

- npn V >Vion W Vegh = Vegpon B KaKOW-1MBO M3 Tpex OKTaBHbIX Mosioc TpebosaHus

CaHUTApPHbIX HOPM He BbINMOJ/IHEHbI.

3HaueHua vV . n V npuHuMmatot no tabamue 3.1 CHuM 32-02.

on eq.non
6.6. NpeacrasneHne pesynbTaTos

Pesynbtatol namepeHuii odopmAAOT NMPOTOKOJIOM, KOTOPbIM AOJIKEH CohepyKaTb caeayowme
cBefeHuA:

- OpraHW3aums, NPoOBOAMBLIAA U3MEPEHUS;

- IMHUA METPONO/INTEHA, Noe34a KOTOPOM ABAAIOTCA UCTOYHMKAMM OLEeHMBaeMon BUbpaunm;

- MECTOo NpoBeAeHUA U3MePEHNIt (3aaHKne, 3TaxXK, KBapTUpa);

- laTa U Bpems NpoBeaeHUsA U3MEPEHNd;

- cpeacTBa M3mepeHuin (Npubop, T, 3aBOACKON HOMEpP, CBEZIEHMA O TOCMNOBEPKE);

- NJ1aH NOMEeLLEHNA C HAHECEHMEM TOYEK U3MEPEHUS;

- pe3ynbTaTbl W3MEPEHWUI KOPPEKTMPOBAHHbLIX BMOpPOCKOpOCTEl (ocumnnorpamma, ecau

CHMManacb, BpeEmMA WU3IMepeHUA ‘T:n' uncno N 30-CEKyHAHbIX TAKTOB, Ta6nmu,a MaKCMMaJibHbIX



~1
N3MEPEHHDbIX KOPPEKTUPOBAHHDbIX 3HaYEHN BM6pOCKOpOCTVI Vi, HOMEp TOYKM M HanpasneHue, B

KOTOPOM 3aperucTpupoBaHa Hanbonbluas BUbpaLms);
- BPeMA OLLeHKM (4eHb, HOYb);
- pesynbTaTbl 06pabOTKM  MaAKCMMabHbIX U3MEPEHHbIX KOPPEKTUPOBAHHbLIX  3HAYeHUM
~1 ~I  ~I(Qon) ~
BMbpockopoctu ( Vmax, VT, , VI, , Veq);
- pe3ynbTaTbl OLEHKM MO KOPPEKTMPOBAHHbIM 3HAYEHUAM BUOPOCKOPOCTH;

- Npy HeobXoAUMOCTH, pe3ynbTaTbl U3MEPEHUIA, 06PabOTKN U OLEHKM 3HaYeHUI BUBPOCKOPOCTH (
~l  ~l ~1 ~I(pon) ~
Vik, Vmaxk, VT,k, VI,k , Vegk)B OKTaBHbIX MOJI0CAX YacToT;

- 3aK/1lo4eHUE NOo pe3yibTaTaM OUEHKU;
-HOAHMCMHMH,HpOBOAMBmMXM3MepeHMﬂl40ueHKyBM6pauMOHHOFOBO3A€ﬁCTBM&

MpunoxkeHune A

(pekomeHnayemoe)
®U3NKO-MEXAHUYECKUE CBOWCTBA IrPYHTOB
Tabanuya A.1
3Ha4yeHMA YNpyrnx, MaccoBbIX U ANCCMMNATMBHbIX MapPaMeTpPoOB
pasnnyHbIX rpyHToB (BCH 211-91) [5]
HammeHnoBaHMe [lnorHOCTE |[CKOPOCTH CroOpoCThb Kosdpduument
TpPyHTAa pacrnpoc- pacrnpoc- IIOTJIOWEHM S

TpPaHEeHUS TpPaHEeHUS

MIPOOOJILHEIX | [IONIePEeUHHX

YIOPYyTUX YIOPYyTUX

BOJIH BOJIH

xr /M3 M/c M/c

HacheHOM I'PYHT, 1600 300 100 0,1
VIJIOTHEHHEI CO
CTEINEeHb BJIAXHOCTU
G < 0,5
[lecOK KPYIHHM U 1700 500 150 0,1
cpenHeMy KPYyINHOCTU
CO CTeIleHLbI
BiaxHoctn G < 0,8
CyTJIMHOK 1700 600 250 0,15
TYTONJIACTUYHEI U
[IJIOTHO—I1J1a C TUYHEIN
I'nuHa TBepmas u 1700 1500 350 0,15
IoJlyTBepnas
Jlecc, neccosumHemr |[1500 400 150 0,15 - 0,2
CYTJIMHOK IIpU
rnoxkasareje
IPOCaIOYHOCTHU
n=20,17




TpyHT HOpU 1000 200 80 0,2
OTHOCUTEJIEHOM
comepXaHum
PaCTUTENbHBIX
ocrarkoB q > 0,6,
Topd
VJIEl cyTiecuaHtle, 1500 - 1800(1100 300 0,2
TJIMHVC THE
BomoHaCHhIe HHEI 2000 1750 250 0,1
TPYHT HMWXE YPOBHS
TPYHTOBLIX BOI I[IpPU
CTENEeHM BJIaXHOCTU
G > 0,9
HacCHINTHEIE PRIXJIBIE 1400 - 17001100 - 300 70 - 150 0,1 0,2
IeckKmu, cyrecwu,
CYTUIMHKMY ¥ OpyTue
HEeBOIOHAaCHIIEHHEE
TPYHTH
T'paBeJIMCcCTO- 1600 - 1900|200 - 500 100 - 250 0,1
rnecuaHbe
[lecuaHbe 1400 - 17001150 - 900 130 - 500 0,05 - 0,1
MAaJIOBJIAXHEE
To xe, cpenHen 1600 - 1900|250 - 1300 |160 - 600 0,05 - 0,1
BJIAXHOCTU
To xe, 1700 - 2200|300 - 1600 |200 - 800 0,05 - 0,1
BOIOHACHIIEHHEE
Cynecu 1600 - 2000|300 - 1200 |120 - 600 0,1 0,15
CyTJIMHKU 1600 - 2100|300 - 1400 |140 - 700 0,15 - 0,2
I'nmmuHycTEE BJaxHBE, |1700 - 2200500 - 2800 [130 - 200 0,2
[1J1a C TUYHBIE
To xe, IJIOTHHE, 1900 - 2600|2000 - 3500(1100 - 2000(0,15
IOJIy TBEPILIE
Jlecc n neccosunHele 1300 - 1600|380 - 400 130 - 140 0,15
TPYHTH

TIIOJIYCKAJIBHHE I CKAJIBHHE ITIOPOIH
Mepresb 1800 - 2600|1400 - 3500|800 - 2000 |0,05 - 0,1
[lecYaHUK PHIXJILIM 1800 - 2200|1500 - 2500|800 - 1700 |O,1
To xe, IJIOTHEI 2000 - 2600(2000 - 4300|1100 - 2500|0,05 - 0,1
To xe, 1700 - 2200|1000 - 3000|600 - 1800 (0,1
CUJIbHOBLIBE TPEeHHBIN
V3BecTHAK npouHem (2000 - 3000|3000 - 6500(1500 - 3700(0,05
TIMHUCTHE CJIaHLEB 2000 - 2800(2000 - 5000|1200 - 3000]0,05 - 0,1
VI3BEpXEHHBIE U 2400 - 30003000 - 5000|1700 - 3000|0,05 - 0,1




MeTaMopbmnueckue
NOPOIEl (TPaHUT,
THeMc, 0aszajbT,
oyabas U 0op.)
TPEMMHOBATHE

To xe,
HeTpelrHOBATEIE

2700 - 3300

4000 -

6500

2700 - 4300

0,03 -

0,05




Mpunoxenune b
(pekomeHngyemoe)

PACYET 3HAYEHUI BUBPOCKOPOCTM HA MOBEPXHOCTU MPYHTA
BB/1M3M1 NMEPETOHHbIX TOHHE/NIEN

OnpegeneHune BeanUYMH BUBpaLMmM NOBEPXHOCTU FPyHTa NPOBOANUTCA B COOTBETCTBMM C pasgenamu 4, 6 Hactosuiero CeBoga npasui.

HeobxoguMmo 3afaTb cneaytolme UcXogHble gaHHble:

- BE/IMYMHbI BUBPOCKOPOCTU NIOTKOBOM YacTh 06aenKM TOHHEeNsA, onpeaensemble B OKTaBHbIX Nonocax (Tabauua 3.2) Uau HenocpeacTBEHHO ¢ yyeTom 4.3
HacTosiwero CBoaa npasun;

- NapaMeTpbl rPyHTa;

- napameTpbl 064e1KK, BKAOYAA reomeTpuyeckyto popmy 1 pasmepbl, MacCoBbIE U YNPYyrue XapakTepucTuKM matepmana obaenku;

- laHHble O rNybuHEe 3a/103KeHUA TOHHENA U PACCTOSHMUE OT OCU TOHHENA 40 KOHTPOJIbHOM TOYKM.

Mpumep pacyeTta

OnpefenvTtb amnanTyabl BUBPOCKOPOCTM Ha NOBEPXHOCTU FPYHTa, BO36YKA4aeMOro ABUKEHWEM NOE340B METPONOANTEHA B TOHHENE C rYyBUHOW 3a010KeHUA
12 M OT OCHOBaHMA NOTKA A0 NoBepxHocTU. CTpoeHMe NyTM - TUMNOBOE (AEepPEeBAHHblE LWManbl, yTON/AeHHble B 6eToH). KOHCTpyKuma o6aenku ToHHena -
LenbHOCeKUMOHHanA KenesobeToHHan (MpunoxeHue I HactoAwero CBoga npaBua, pUCyHOK [.2). Feonornyeckas 06CTAHOBKA - CYF/IMHOK TYronnacTUYHbINA C
nAoTHocTbio 1700 Kr/m3, CKOPOCTAMM PacnpoCTPaHeHUs NPOAO/bHbIX M MonepeyHbiX BOAH cooTBeTcTBeHHO 600 M 250 m/C M AeKpPeMEeHTOM 3aTyXxaHUs BO BCEM
HOpMMpPYyeMOoM guanasoHe yactoT 0,1.

3aBMCMMOCTM MaKCMMAabHbIX BE/IMYMH BMOPALMM B OKTaBHbIX AuanasoHax 16, 31,5 u 63 [y, OT paccToAHWMA 4O CTEHbl TOHHeNs (B niaHe) npuBoaATcA
COOTBETCTBEHHO Ha pUcyHKax b.1 - 6.3. Bce pacyeTbl NPoM3BOAATCA 418 MAaKCUMA/bHbIX 3HaYeHUI1 BUBPOCKOPOCTH.
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v- 108 m/c

\\

L u

Ll T L] L ¥ i ) L

0 5 10 15 20 25 30 35 40 45

1- BEPTUKAJIbHAA COCTaBAAOLWAA; 2- rOpnU30OHTaNbHaA
coctasnawowas; 3 - HOPMATUBHOE 3Ha4YeHNe

PucyHok B.1. 3aBUCMMOCTb MaKCMMAa/IbHOM BE/IMYMHbBI BEPTUKAIbHOM
W FOPU30HTA/IbHOM COCTABAAOLLMX BUOPOCKOPOCTUN V
OT PacCToAHMA 40 TOHHeNA | B okTaBHOM AManasoHe 16 Iy,



v- 10 m/c
300,00 -

200,00 A

100,00

0,00
0 10 20 30 40

1- BEPTUKAJIbHAA COCTaBAAOLWAA; 2- rOPpnU30OHTaNbHaA
coctasnaowas; 3 - HOPMATUBHOE 3HAa4YeHNe

PucyHoK B.2. 3aBUCMMOCTb MaKCMMa/IbHOM BE/IMYMHbBI BEPTUKAIbHOM
W FOPU30HTA/IbHOW COCTaBAAIOLLMX BUOPOCKOPOCTN V OT PacCcTOAHUA

10 ToHHena [ B okTaBHOM AmanasoHe 31,5 Iy,



v- 10¢ m/c
200

180

160 -

140

120 ,\

100

1 - BepTMKanbHaA cocTaBaAoLLan; 2 - rOpuU30HTaNbHAA
cocTaBaalan; 3 - HOPMATUBHOE 3HaYeHue

PucyHok b.3. 3aBMCMMOCTb MaKCUMMa/ibHOM BEIMYUHbBI BEPTUKANIbHOM
W FOPM30HTA/IbHOM COCTABAAIOLMX BUBPOCKOPOCTU V OT PacCTOAHUSA

[0 ToHHens [ B oKTaBHOM AunanasoHe 63 Iy



Ha Tex ke pucyHKax NpMBOAATCA AN CPAaBHEHUSA HOPMATUBHbIE 3HAaUYEHUA BUOPOCKOPOCTU A1 KUAbIX 34aHUIA B HOYHOE BPEMS CYTOK.

MNepexos K 3KBMBANEHTHbIM 3HAYEHMAM NPOU3BOAUTCA MO d)oplv\yne, I'Ipep,CTaBI'IEHHOﬁ B 6.4 Hactoawero Csoaa npasua C y4eTOM peasibHOrNro pexmma
ABUNXKEHNA NOE30B Ha paCCManMBHEMOVI JTIMHUN METPONOZINUTEHA.

Pacuet paet cnegytowme pesynbratbl:

Vrnamenme 10 m 16 Tu - 1,4-107 m/c, npessmenme cocrasmser 2 mnB;
31,5 T - 1,2-10" wm/c, npessmenme cocrasnser 21 nB;
63 Tu - 6,4-10° wm/c, npeebmenwe cocrasnser 15 nB.

-5
KoppeKkTuposaHHas BeanumnHa - 3,510 m/c, npesbiweHue coctasnsaet 9 ab.

Vnaneune 20 M 16 Tn - 7,3-10° m/c, npesmmenme orcyrcreyer;
31,5 Tu - 4,9-10° wm/c, npesrmenne cocraenser 13 nB,
63 Ty - 1,7-10° wm/c, npestmenye cocraenser 4 mB.

s
KoppektuposaHHas sennumnra - 1,3-107 m/c, npeBbiwenne coctasnset 2 ab.

ONa CHMXKeHUA BeIMYMH BUOBPaLMM B YACTOTHbLIX OKTaBHbIX AnanasoHax 16, 31,5 n 63 My moryT ObiTb UCNO/Ib30BaHbI MANTbI KECTKOCTU B OCHOBAHUU U
nepeKkpbITUM TOHHENA B KOMOMHALWM CO CTEHOM B TPYHTE, NpUJeratoLleit K cteHe 064e/1K1 CO CTOPOHbI PacYeTHbIX TOYEK. 3a4aeM TONLMHY NANT U CTEHbI B TPYHTE,

paBHyto 40 cm. PacueT MakcMMasibHbIX KOPPEKTUPOBAHHbIX BEIMYMH BUOPOCKOPOCTU NPUBOAMT K CAEAYIOWMM pe3syibTaTam:
YpaneHne 10 m

-5
KoppektuposaHHas sennumnta - 1,1:107 m/c, npesbiwenune otcytctayer.
YpaneHune 20 m

-6
KoppektuposaHHas sennumnra - 4,0-107" m/c, npesbilweHune otcyTcTByYET.

MpunorxkeHue B
(cnpaBoyHoe)

3®PEKTUBHOCTb HEKOTOPbIX BUEPO3ALLIMTHbLIX YCTPOMCTB

Tabnunua B.1



3HayeHunn 3pGEeKTUBHOCTU HEKOTOPbIX BUBPO3aLMUTHBIX YCTPOMCTB



Tun BmOpo3ammMTHOTO |JObdexTMBHOCTL [esbTa L BMOPO3aLUTHOI'O
yCTpoiicTBa 200
ycTporcTtBa (OB) B OKTaBax
16 T'u mu 31,5 T 63 T
YcTpolcTBa B PEeJIbCOBHIX |3 5
CKpPEIJIEHUAX
BajjacTHOE KOPBITO Ha 8 13
aMopTU3aTopax
Kesezo0beTOHHEIE PaMH, 9 13
onmMpamnummrecs Ha
aMOPTU3aTOPLL
[NoomnaJsibHEEe amMopTusu- |[~0 8
pypoLMe NPOKJIaIKM
Xesez300eTOHHBIE JIEXHU ~0 13
[IIMTEL XECTKOCTHU B ocuo- |B ocHO- B ocHo- |B ocHOBaHMUM
BaHUMU BaHUU U BaHUMU U TNEPEKPLEITUN
TOHHEJIS |IIEPEeKPHETUM | TOHHEeNIS |TOHHeJs
TosuyHa, M TOHHEJIS
0,2 3 5 2 4
0,4 5 7 4 7
0,6 6 10 6 9
0,8 7 12 7 11




1%
MpeactaBneHHble B Tabanue B.1 3HayeHus 3pdeKTUBHOCTU ALa(N) BbluMcaAoTca no dopmyne ALaq,q, =201g—, 3gecb V. u V., - amnantyga

B3M

BMBPOCKOPOCTM 6e3 yyeTa 1 C y4eTOM BUOPO3aLLUNMTHOrO MePONPMATUA B OKTAaBHOM NOJIOCE CO cpeaHereomeTpuyeckoi yactoton 16, 31,5 nam 63 'y,

Mpunoxenune I
(cnpaBoyHoe)

KOHCTPYKUWW TOHHE/IbHbIX OBAE/NOK, JIOTKA
N BEPXHETO CTPOEHUA NYTU
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PUCYHOK I.2. KOHCTPYKLMMN NOTKa 1 BEPXHETO CTPOEHMA NyTH

MpunoxerHue [
(pekomengyemoe)

ANMNAPATYPA, PEKOMEHZYEMASA A/1A BbINONHEHUA U3MEPEHU
M BbIMOJIHEHNA YACTOTHOIO AHAJTU3A

B u3MepuTeNbHOM TpaKTe B KayectBe BMOPOAATYMKOB PEKOMEHAYETCA MCMOo/b30BaTb
akcenepometpbl Tuna AP-98 dupmbl "Mnoban-Tect" (Poccums), tvna D3143M1 ¢upmbl "Ditran
Instruments", Tuna 4332 ¢pupmsbi "Bruel & Kjaer" (daHua) nam tna 353B33 dumpmbl "Larson-Davis" (CLUA).

[Nna BbINONHEHMS YAaCTOTHOrO aHa/nM3a pPeKomMeHAyeTcA NpUMeHeHue LUMPPOBbLIX aHaM3aTopoB
dupm "Svantek" (Monbwa) - Tunbl SVAN 912AE, SVAN 946, SVAN 947, "OkTasa+" (Poccus) - Tun OKTaBa
101B, "Bruel & Kjaer" (QaHus) - Tun 2260, "Hewlett Packard" (CLLUA) - Tun HP 3569A, "Larson-Davis" (CLLUA)
- TMn D2800 (2900).

MpunoxerHune E
(pekomeHgyemoe)

MPUMEP ONMPEAENEHUNA ®PUSNKO-MEXAHNYECKUX MAPAMETPOB ITPYHTA

Ons onpepenernns koadduumeHTa NornoweHns Bubpaumnm B rpyHTe 66111 NpoBeaeHbl U3MepeHus
BMOpPOCKOPOCTM, BO3OYXKAAEMOW NpM NpoBeseHMU [ecaTU cnabblix CTaHAAPTU30BAHHbLIX B3PbIBOB.
N3mepeHua BenmunmH BMOpaLMiA NPoOBOAUAMCH B COOTBETCTBUM C TpeboBaHuamm TOCT 12.1.012.
Ucnonb3oBanacbk annapatypa "Bruel & Kjaer" {laHuAa) u "Larson-Davis" (CLLA).

B nameputenbHOM TpakTe B KayecTse BMOPOAaTUMKOB MCMOJIb30BaIMCh aKcenepomeTpbl Tmna 4332
dupmbl "Bruel & Kjaer" u tvna 353B33 ¢upmbl "Larson-Davis". JaHHble akcenepomeTpbl ABAAIOTCA
NPeLUn3NoHHbIMKN Nbe30KepaMnYeckMmm npeobpasosaTenaMn C LMPOKUM YacToTHbIM {a0 30000 u) u
AuHamnyeckum (6onee 120 ab) gnanasoHamun. AkcenepomeTpbl cepmn 353B33 MCNONb3YIOT BCTPOEHHYIO
SNEKTPOHUKY  AO/A  COrNacoBaHWsA  curHana. CornacoBaHue  CAyKMT  gaa  npeobpasoBaHus
BbICOKOMMNEJAHCHOTO 3apAf0BOr0 CUrHana C Mbe30KpUCTania B HU3KOMMNEOAHCHLIA  CUFHan
HanpsAxXeHna c umnegaHcom meHee 100 Om. Takoi HU3KOMMMNEAAHCHbI CUTHAA MOXET NepeaaBaTbCa Nno
06bI4HbIM Kabenam Ha 6onblune PaccTOAHUA NPAKTUYECKn 6e3 ocnabaeHus.

CurHan ot BMOGPOAATYMKOB PErUCTPUPOBANCA HA YeTblpexKaHasbHOM marHutodoHe Tuna 7005
¢dupmbl "Bruel & Kjaer". YacToTHaa xapakTepucTMKa marHMTopoHa No3BOAAET NPOU3BOAMTL 3anuUCb U
BOCNpOM3BeAEHME CUTHANOB 63 YacTOTHbIX MCKaxkeHmin oT 0,1 ao 10000 Iy,

B KauecTBe cOrnacyrLLmx yCTPOMUCTB UCMOIb30BaINCh YCUAUTENM aHanu3aTopa TMna 2900 ¢upmbl
“Larson-Davis" n ycunutenu pernctpupytowero marHuTodoHa.

Mepes npoBeAeHNEM U3MEPEHWUI U MOCNE KAXKA0M CEPUN U3MEPEHWNIN BCE N3IMEPUTESIbHbBIE TPAKTbI
Kannbposaancb npu NnomoLLm Kaanbpatopa tmuna 4294 upmbl "Bruel & Kjaer".

Mpn uM3MepeHUsXx Ha MOBEPXHOCTU T[PYyHTa A1 KpenseHuMAa [aTiYMKOB MCMNONb30Ba/IMCh
MeTaNAnM4yeckne NanTbl guameTtpom 500 mm 1 TonwmHom 10 mm.

Bubpauus B rpyHTe BO3OYKAanacb B3pbIBHbIM BO3AENCTBMEM Ha CTEHKU U AHO WaxTbl rybuHon H
= 21,75 m n gnuametpom 8 m. LLlaxTa npeacraBasna cobon UMAMHAP, CTEHbI KOTOPOrO CMOHTUPOBaHbI U3
YYTYHHbIX THOOMHIOB. B 30HE U3MepeHUIn CTPYKTYpa rpyHTa CaeaytoLan: BEPXHWUA CNoM IIMHbI TONLWHOMN



6 M, Aanee Necok.

Ha noBepxHOCTU FPYyHTA M3MEPASIUCb BEPTUKA/IbHbIE U TOPU3OHTA/IbHbIE CpefHereomeTpuyHble

3HaYyeHNsA BUOPOCKOPOCTU HA PACCTOSTHUAX OT CTEHbI LUAXTbI [ =0, 10, 20, 30, 40 m.
CurHanbl 3anuUCbIBaINCh HA YeTblpe KaHana MarHMTopoHa M aHaIM3NpPOBaNUCL B 1abopaToOpHbIX
YCN0OBUAX CNeKTpoaHannsatopom Tmuna 2900 ¢pupmbl "Larson-Davis". PesynbTaThl NpuBeaeHbl B Tabanuax

E.1nE.2.

BepTuKanbHaA KOMNOHEHTa BM6pOCKOpOCTM

OKTaBHBIE IIOJIOCH CO AMINIUTYOE BUOpOCKOpPOCTM (MM/C)
cCpelHeTreoMeTpuYeCKUMU
yacToTamm (I'i) PaccrosgHMe OT CTBOJIA MAaXTH (M)
0 10 20 30 40
16 0,149 0,149 0,149 0,080 0,050
31,5 0,152 0,142 0,076 0,041 0,023
63 0,142 0,129 0,068 0,035 0,019
FopmsoHTaanaﬂ KOMMOHEHTAa BVI6p0CKOp0CTVI
OKTaBHBIE IIOJIOCHL CO AMONIUTYOE BUOPOCKOPOCTM (MM/C)
cpelHeTreoMeTpuUe CKUMU
yacToTamm (I'i) PaccTogHMe OT CTBOJIA WAaXTH (M)
0 10 20 30 40
16 0,169 0,169 0,169 0,149 0,030
31,5 0,172 0,172 0,152 0,066 0,027
63 0,169 0,134 0,149 0,066 0,021

Tabnunua E.1

Tabnnua E.2

B gaHHOM cnydae mMmeeTcs npeABapuTesnbHas MHPopmauma o cTpaTUdUKaLMKM BepxHeW 4acTu
rpyHTa. MosToMy B KayecTBe MCXOAHbIX NapameTpoB ANA pacyeTa 6epyTca BeAMUYMHbI, yKasaHHble B
Tabanue E.3 (cm. MpunoxkeHne A).

McxogHble 3HaYeHUA napameTpos

N crnos|Tun rpyHTa|TommmHa |cC , M/c|c , M/c|bera Bera
cJyiod, M min max min max
1 T'nuHuCTEL |6 50 2800 0,1 0,4
2 [lecyaHb 20 150 900 0,05 0,1
CyxXom

Tabnuua E.3



Kpome npuBeaeHHbIX napametpos, yuutbiBaa 4.2.4, 4.2.5, 4.2.7 Hactoawero CI, 3agatotca
NOCTOAHHAA ANA BCeX CNOeB MAOTHOCTL L = 1800 Kr/mM3 M CKOpPOCTb MNOMEPEeYHbIX YNPYyrux BOJH,

BblHUCnAemana gna Kaxgoro ¢n1oAa ¢ noMmoubto d)OpMyl'IbI

1/2

¢ —c 1-2v
o 20-)

M NOCTOsIHHOTO KoadodumumeHTa MNyaccoHa vV =0,4.
MapameTpbl rPyHTa B COOTBETCTBMU C IKCMEPUMEHTANbHbIMU AAHHbIMM OLEHWBAOTCA ANA OBYX

yacToT: 16 1 63 lu. KpuTeprem npaBubHOrO onpeaeneHns napameTpoB rpyHTa 418 UMEOWUXCA ABYX
C/10€eB ABAAETCA MUHUMYM GYHKLUU HEBASKU

F(m)= Z(f(xiam)_¢(xi)) .

i=0

3,£|,8Cb ¢(xl~) - 3Ha4YeHnAa sKCnepmMmeHTa/ibHOU KpMBOWU 3aBUCMMOCTU aMNAUTYObl BVI6paLI,MM B

TOYKaX UamepeHunaA xl. ;

f(x;,m) - pesynbTat pacyeta no MeToauKe pasgena 3 B Tex e TouKax X, ;

BE/NNYMHbI 171, - onpefensemble napameTpbl (MHAEKCbI Npu C ¢ [ otseualoT AByM croam)

m =c, m,=f3,

my=c,, m,=pf3,.

Pe3ynbTaT OUEHKN NapaMeTpoB nNpueoanTca B Tabauue E.4.

Tabnunua E.4

PesynbTtat onpegeneHns GpU3NKO-MexaHNYECKUX NapamMeTpoB rPyHTa

Homep CKOPOCTB MNPONOJIBHEIX BOJIH Konsdbdnument zaryxaHusa OeTa
cJiosa c, M/c
16 T 31,5 Tu 63 T 16 T 31,5 T 63 T
1 800 900 1000 0,2 0,15 0,1
2 600 700 800 0,15 0,1 0,06

ConocTtaB/ieHMe pacyeTHbIX (NPW HaWAEHHbIX 3HAYEeHUAX NAapPamMeTPoB) M IKCNEPUMEHTAJIbHbIX
AaHHbIX (ypoBHel L BepTMKanbHbIX NPOEKLMi BUBPOCKOPOCTU V) ANA OKTaBHbIX nonoc 16, 31,5 1 63 Iy,
npueeaeHbl Ha pucyHke E.1. YpoBHM paccunTbiBanuce no popmyne (4.1).
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B-63Ty
¢ - SKCNepUMeHTa/IbHble 3HaYeHUA, M - pacyeTHble 3HAYeHUA

PucyHoK E.1. U3mepeHHble U pacCyMTaHHbIE 3HAYEHUA
BMBpPOCKOpOCTH

MpunoxkeHue K
(pekomenayemoe)

CBOJKA OBOBLLEHHbIX XAPAKTEPUCTUK BUBPO3ALUMTHbIX YCTPOWCTB

B HacToswwem MpuaoxeHnn npeacTaBaeHbl OCHOBHblE BUOPO3aLWMTHbIE YCTPOWUCTBA, NPUMEHSIeMble B MePEroHHbIX TOHHENSX MeTponoanTeHa. Jaa KaxKaoro
YCTPOICTBA NpMBOAMTCA OLEeHKa 3ddeKkTMBHOCTU. Mpu 3ToM 3ddeKTUBHOCTL NoacunTbiBanacb no ¢opmyne (4.1). B 3aBUCMMOCTM OT KOHCTPYKLIMW TOHHENs U
XapaKTEPUCTUK OKPYXKatoLLEro rpyHTa NpUBeAEeHHas OLLEHKA MOXET MeHATLCA B npeaenax +/- 2 ab.

B cBogHOM Tabnmue K.1 npeacraBieHbl KOHCTPYKUMKM AN 064e1KM NPAMOYFO/IbHOMO TUMA. AHAaNOTUYHbIE Pe3ybTaTbl NOYYaOTCA U ANA APYTNX KOHCTPYKLMNA:

KPYra10oi n NpAMOYronbHOM CABOEHHOM.

Tabnunua XK.1

3 PeKTUBHOCTb BUBPO3aLLMTHBIX YCTPOCTB

MonepeyHbliit NPodKUab NYTH Ha NeperoHe 6e3 NPUMeEHEHMUA BUBPO3ALLMUTHBLIX MEPONPUATHIA f=16Ty

ALTIO

f=31,5Ty
ALTI O




1 2 3 f=63Ty,
7/ / / AL 0
/ ,‘_._l_ R SRR ":—“ -
/// N e e e S N N
1 - nyteBoli 6eToH; 2 - wnana; 3 - obaenka
Ynpyraa npoknagKka nog penbc f=16Ty
AL 0
1
2 7
3 / f=31,5y
_______________ v it
3:3:3:3:3;3:3:3:3:3:1:3:3:3:"_X G / =631y
( : % ALTO
1 - npoKknagKa pe3nMHoBasn; 2 - NoAKNaZKa CTaNbHanA; 3 - NpoKNagKa rombenut unm daHepa KneeHas,
pe3unHa; 4 - pepeBAHHaA Wnana
KoHcTpyKuma 6an1acTHOro KopbiTa Ha amopTU3aTopax f=16Tuy
AL 0-7 nb
f=31,5Ty

AL17-12 nb




2 3 f=63TL
ALT115-20 nb
,_,i /é'// T _;.:J¢'£;;~"%"";." .
I
W/y 0
1 - 6annacTHoe KopbITo; 2 - ynpyras noaBecka-amopTtrsaTop; 3 - wnasna
Ynpyrasa npoknagKa nog, wnany f=16Ty
f=31,5Ty
AL 0 nb
73// f=63ry
/ ALU'5 nb
a ° %
4
1 - npoknagKa pesnHoBas; 2 - Wnana AepesaHHan; 3 - NPokaagKa 60KoBas; 4 - NpoknaakKa
perynMposoyHas
Ynpyruit mat nog 6€TOHHbIM OCHOBaHWEM NyTH f=16Ty
AL110-3 nb




f=31,5Ty

AL 7-10 nb
4 /.’
%ﬁ N f=63T
; E = U,
M » - - - e
b AL =207
4 R R R R R R R R R N R AR S AN R

22 A A
5

1 - 06aenka; 2 - penbc 1 wWnana; 3 - nyteson 6eToH; 4 - BUOPOU30ANPYIOLLNIM MaT; 5 - repmeTuK; 6 -
6annacTHoe KopbITo

MpunnokeHune 3
(pekomengyemoe)

NPUMEP NOABEOPA NAPAMETPOB BUEPOU30IUPYIOLLEN KOHCTPYKLMMK
BEPXHEIO CTPOEHUA MYTU

NcxoaHble gaHHble

MycTb Ha y4YacTKe IMHUM METPONOIUTEHA UMEETCA TUMOBAA KOHCTPYKLUMSA TOHHEIbHOW 064€/1IKM NPAMOYrO/IbHOrO o4epTaHus ¢ rybuHon 3anoxkeHusa 10 m (oT
OCW TOHHENA A0 NOBEPXHOCTU rPpyHTa). [PYHTOBbIE YC/I0BUA ONPeaenstoTca TUMUYHbIMKU 418 MOCKBbI BIa*KHbIMM NecYaHbIMU FPYHTaMKU CO CKOPOCTbO MPOAO0bHbIX
1 nonepeyHbIX YNpyrMx BoaH cooTeetctseHHo 900 1 170 m/c, nnotHocTbio 1800 Kr/m3 u aekpemeHTom 3aTyxaHua 0,1. BennumHbl Bo36y>KAaemMblix Ha MOBEPXHOCTU
rPyHTa ypoBHel BUOpaLMii onpeaenatoTca CornacHo pasaeny 3 1 npeacraBaeHbl Ha pucyHKe 3.1:a-31,5u; 6 - 63 'y, 9TMM YacTOTHbIM ANana3oHam COOTBETCTBYHOT
npenenbHO AOMNYCTUMbIE CAHUTAPHBIMM HOPMAMU 3HAYEHUA B XKUJIbIX NOMELLLEHUAX AN HOYHOro BpemeHu 57 ab.
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6)
a-f=31,5Ty; 6-f=63TL

PucyHoK 3.1. 3aBMCMMOCTb Be/IMYMHbI BO3DOYKAaemol BUbpauum
OT PacCTOAHMA 4,0 OCU TOHHeNs (B nnaHe)

Mpegnonaraetca, 4to TpebyeTcAa BbINONHEHWE CAaHMUTAPHbLIX HOPM Ha paccTosHumM 10 m OT ocwu
TOHHens. Ha pucyHKke 3.1 npuBeaeHbl COOTBETCTBYIOLLME pPacYeTHbIe 3HAYEHUS OXuAaemon Bubpauum
(67,31 70,2 ob Ha 10 m oT ocKn TOHHEeNA). Takum obpasom TpebyeTca CHUNKEHME YPOBHEM BO36YKaAaemoli
BMbpauum B auanasoHax 31,5 u 63 Iy coorBetrctBeHHO Ha 10,2 n 13,2 ab. Ansa npensapuUTeNbHOro
nogbopa TMNa BUOPOU3OANPYIOLLEN KOHCTPYKLMU BEPXHEro CTPOEHUs HeobxogMmo obpaTUTbCA K
Tabnnue .1 Hactoawero CeBoga npasua. Tpebyemyto 3pdeKTMBHOCTL 0becneuymBatoT KOHCTPYKLUK
BEPXHEro CTPOEHMA NyTU TUMA aMOPTM3ATOPOB WM YMNPYroro mata nog 6annacTHbIM KOPbITOM WK
aMOpPTU3aTOPOB NOA NIeXKHEBBIMW BA0KaMU. YNpyrue XapakTepUCTUKM COOTBETCTBYHOLLMX KOHCTPYKLNIA
noAbupatoTcsa ¢ MCNob30BaHUEM PUCYHKOB 5.4 - 5.11. [1na KOHKPETHbIX 3HAaYEeHMN NapaMeTPOoB FPyHTa
MMeem cregyrolme BeNUYUHbl Tpebyembix KO3IPPULMEHTOB yMNpyroctu: AAs YNpyrux 3SNeMEHTOB,

8
pacrnonoeHHbIX nog 6annactHbim kKopbitom, kK =2,8-10° H/m u noa nexHesBbiMM 6r0Kamu -

k=1,0-10° H/m B pacueTe Ha aMHY BaroHa.

Janee nposepseTca TpeboBaHMe yA0BNETBOPEHUS YC/IOBUIA Ha CTAaTUYECKYIO NPOCAAKY CUCTEMDI
nog, HarpysKom nogBUMKHOIo coctasa. [Na 3TOr0 UCNOb3YeTCs PUCYHOK 5.12. Umeem Aas KeCTKoCTU
k=2,8-10" H/m npocagky s < 3 mm u ana k=1,0-10° H/m s = 5 mm, uTo B 0BonX cyuasx
YO0BETBOPSAET TEXHUUYECKUM TpeboBaHUAM (s < 6 mm) [4].

B 3akntoyeHMe NpoBepAlOTCA  MPOrHO3Mpyemble YPOBHM  BMBPOCKOPOCTM (C yyeTom
BMOPOMOHMKAIOWErO MeponpuAaTUSA) Ha COOTBETCTBME CaHMTapHbIM Hopmam. B paccmatprvBaemom
cnyyae umeem ana 31,5 My seanumHy L =61,3 - 10,2 = 51,1 a6 (06a BapuaHTa KOHCTPYKLUMIA) 1 ans 63 T,
L = 58,1 - 25 = 33,1 ab - amopTtusartopsl nog 6annactHbiMm Kopbitom M L = 58,1 - 23 = 35,1 a6 - nog,
NnexHeBbIMM 6710Kamu. Bo Bcex cnyyasx CaHWTapHble HOPMbI, NpuBoaumblie B Tabauue 3.1, byayT
BbINO/IHATLCS.

BblbOp KOHKPETHOro KOHCTPYKTMBHOrO pelleHus (CnaollHble ynpyrMe matbl UAn  Habop
amopTusaTopos) no 6annacTHbIM KOPbITOM UM NIEKHEBbIMM BAOKaMM OCYLLLECTBASETCA N3 MMEOLLLNXCA
TEXHUYECKMX NIU/N SIKOHOMUYECKUX BO3MOMKHOCTEN.

MNpumeyaHue. B cnyyae, ecin HU OAHO M3 NpPUBEAEHHbIX PelleHuit He obecrneunBaeT Tpebyemol
BMBpOU301ALMU, NPUMEHAIOTCA A0MNOHUTENbHbIE MEPONPUATUA, NPUBEAEHHbIE B pa3aene 5.3 (Tabauubl
5.1 1 5.2) HacTosiwero CBoAa NpaBu, a TaKKe MeponpuUaTUSA, Ppeasin3yemble B rpyHTE MeX 4y UCTOYHUKOM
(ToHHEenem meTpononuTeHa) U HOPMUPYEMOI TOYKON HA NOBEPXHOCTU FPYHTa, NPUBOAMMbIE B pasaene
3.

Mpunoxkenue U
(o6s3aTenbHoe)

ONPEAENEHME NOCTOAHHOM C

N.1. MNpu ycnoeumn BbiGOpa OAMHAKOBOrO 4Yucia COBLITMI MPOXOMKAEHMA MNOEe3n0B 3a Bpems
N3MEpPEHUA B Pa3/INYHbIE PEXUMbI ABUMKEHMA U MPEANOA0KEHUM, YTO GOH CYLLLECTBEHHO HUMKE CUrHana,
PerncTpMpyemoro ot noesAa, U ero MOXHO He yUMTbIBaTb NPUY OnpeaesieHn CpeaHEero KBaapaTnyeckoro
KOPPEKTUPOBAHHOrO WM CMEeKTPaNbHOrO 3HayeHWAa BMBPOCKOPOCTM 3a BpPeMa M3MepeHMs, 3HaYeHus



~1
!
vr, (Vka) ON1A Pa3/INYHbIX PEXMMOB ABUKEHUA CBA3aHbI C onpeaeneHHbiMm no 6.4.1.4 (6.4.2) cpegHum

KBaApaTUYECKMM KOPPEKTUPOBAHHbIM (CMEKTpanbHbiM) 3HayeHMem BMOPOCKOPOCTM 3a Bpems

~1
!
nsmepeHus va(VTk), COOTBETCTBYIOWMM pexkumy [ (B KOTOPOM BbINONHEHbI U3MEpPeHMs),

BbIpaKeHnem

m

rae T; v T; - MHTEPBA/bl ABUKEHWSA NOE3A0B B j-M PEXMME W pexMMe |, B KOTOPOM BbIMO/HEHDI
N3MepPeHnsa, MUH.
N.2. 3HaueHua noctoanHoit C,, cBA3bIBalOWEl IKBMBANEHTHOE  KOPPEKTUPOBAHHOE

(cnekTpanbHoe) 3HayeHMe BMOPOCKOPOCTM 33 BPEMA OLEHKM CO CpeaHMM  KBaApaTUYecKUm
KOPPEKTMPOBaHHbIM (CNEeKTPaabHbIM) 3HaYeHeM BUBPOCKOPOCTH 3a BpeMA U3MepeHUs, onpeaesieHHbIM
ONA PEXMMA, B KOTOPOM BbIMOSHEHbI U3MEPEHMSA, BLIYUCAAIOT Mo popmyne

1 T
C=|—)> T
: ,/T;Tj 1, (12)

rae T - Bpems oueHkM BUBPaLIMOHHOIO BO3AENCTBNSA; 16 4 AHEM, 8 U HOUbIO;

T; - YaCTh4yHOEe BpemA BO3,D,€I>1CTBVIFI BM6paLI,MVI, COoOTBETCTBYHOLWLEE pPEANU3aLUN j-I'O pexmnma

OBVXEHNA NMoe3nos.
Mpumep. NpeactasneHHan cay>K60i ABMMKEHNA MHPOPMALMA O YMC/Ie NOe308B, 3a4eMCTBOBaHHbIX
Ha NMHKUAX MOCKOBCKOro METPOononTEHa B pa3/iMyHOe BPpems CyTOK, npuBeaeHa B Tabanue U.1.

Tabanuya U.1

lpaduK ABMKEHUA NOe340B NO AMHUAM MOCKOBCKOro METPONOJ/INTEHA

BpeMms COKOJIbHUYECKAST 3aMOCKBOpPeLKas KaxoBckasa— ApBaTCcKo— duneBCKas JIMHMUS
JNIVIHUS JNIVIHUS Kaumpckas JMHUS [IOKPOBCKAS JIMHMS

\Ium |[Pa-|Cy6-|Boc- |HOar-|Pa-|Cy6-|Boc- |Isar-|Pa-|Cy6-|Boc- [Iar-|Pa-|Cy6-|Boc- |Hdar-|Pa-|Cy6-|Boc- |HIar-

\ 60-[6oT- [kpec— |HMuLa |Bo- |BoT- |kpec— |HuLa 60— 60T~ | kpec— |HuLA |60o— |BoT— |kpec— [HuLa 60— 60T~ | Kpec— | HuLa

Yacsr\ uye | Hue |Hele uye | Hue |Hele uye | Hue |Hele uye [ HuMe |Hee uye [ HMe |Hee

5 -6 8 7 7 8 13 |13 11 13 4 3 3 4 7 6 6 6 8 6 4 8
6 - 7 21 |11 11 21 29 |27 20 29 14 |12 10 14 20 |18 16 21 18 |13 11 18
7 -8 34 |22 22 34 31 |30 21 38 14 |15 12 14 36 |24 16 36 32 |17 12 32
8 - 9 36 |24 24 36 39 |30 24 39 16 |15 12 16 36 |27 16 36 32 |17 15 32
9 - 10 |25 |24 24 25 21 |21 25 21 14 |12 12 14 23 |24 18 23 17 |16 15 17
10 11125 |25 25 25 24 |21 26 24 12 |12 12 12 22 |24 18 22 15 |16 15 15
12 - 13|27 |26 26 27 24 |21 26 24 12 |12 12 12 22 |24 18 22 15 |16 15 15
13 - 14|27 (27 27 27 25 |21 26 25 12 |12 12 12 22 |24 18 22 15 |16 15 17
14 - 15|27 (27 27 28 30 |27 26 30 15 |12 12 15 22 |24 18 22 17 |16 15 23
15 - 16|30 |27 27 36 34 |27 26 34 15 |12 12 15 22 |24 18 30 23 |16 15 26
16 - 17|32 |27 27 36 36 |27 26 36 17 |12 12 17 30 (24 18 36 26 |16 15 32

19 - 20|26 (21 21 21 31 |27 25 38 18 |12 12 18 27 |24 18 22 25 |17 15 11
20 - 21|24 |19 19 24 34 |24 23 34 15 |12 12 15 20 |19 15 17 18 |15 15 14
21 - 22|19 |15 15 17 24 |22 21 24 12 |10 10 12 19 |17 15 15 14 |12 14 13
22 - 23|14 |13 13 12 22 |18 19 22 10 |10 10 10 13 |14 14 15 13 |11 13 13
23 - 24|10 |11 11 8 18 |16 14 18 8 6 6 8 12 |14 13 12 12 |11 12 12
24 - 017 8 8 6 12 |10 10 12 6 6 6 6 12 |14 14 13 11 |11 11 11
01 - 021 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OKoHyaHue Tabnunupl U.1



Bpewmsa KonbueBas JyuHusa Kanyxcko-Pmxckas Tarancko-KpacHo- Kanuuuuckas CepnyxoBCKO— JiwbnmHCcKan
JIMHUSA IIpeCHeHCKada JIMHUA JIMHUSA TMMVIpH3SBCKaH JIMHUSA
JIMHUS
\IHu |Pa-|Cy6-|Boc- [Iar-|Pa-|Cy6-|Boc- |Iar-|Pa-|Cy6-|Boc- |HOar-|Pa-|[Cy6-|Boc- [Iar-|Pa-|Cy6-|Boc- |Iar-|Pa-|Cy6-|Boc- [Iar-
\ 6o-|B6oT-|kpec— |HuLa 60— |6oT- |kpec— |HMUa |0o- | 6oT— |kpec— [Huua 60— |6oT- [ kpec— |HMLa | 60— |6oT— |kpec— [ Huua | 60— [6oT- [ kpec— | HMLa

Yacsr\ une |Hue |HEle une |Hue |HEle une |Hue |HEle une |Hue |HEle ure |HKe |HEe ure |HKe |HEe
5-6 9 8 9 9 14 |10 8 14 9 6 6 9 6 5 5 6 8 7 6 7 5 4 3 5
6 -7 21 |28 16 21 31 |25 17 31 28 |18 14 28 20 |13 13 20 23 |13 9 23 15 |15 10 15
7-8 34 |28 20 34 38 |27 19 38 39 |26 18 39 34 |19 19 34 38 |20 11 38 20 |17 15 20
8 -9 34 |26 24 34 38 |26 22 38 40 |25 20 40 34 |20 20 34 38 |20 12 38 20 |17 15 20
9 - 10 |25 |24 24 24 30 |26 23 30 25 |25 21 25 20 |18 18 20 22 |17 15 22 15 |17 13 15
10 - 11|22 |24 24 22 25 |26 24 25 20 |24 22 20 20 |17 17 20 20 |17 15 20 12 |17 15 12
11 - 12|22 |26 24 22 25 |26 24 25 20 |24 22 20 20 |17 17 20 20 |17 15 20 12 (17 15 12
12 - 13|22 |26 24 22 25 |26 24 25 20 |24 22 20 20 |17 17 20 20 |17 15 20 12 |17 15 12
13 - 14|22 |26 24 22 25 |26 24 25 20 |24 22 24 20 |17 17 20 20 |17 15 20 12 |17 15 12
14 - 15|22 |26 24 23 25 |26 24 30 24 |24 22 27 20 |17 17 26 20 |17 15 22 12 (17 15 15
15 - 16|23 (26 24 28 30 |26 24 36 28 |24 22 36 24 |17 17 34 22 |17 15 30 15 |17 15 18
16 - 17|28 |26 24 33 35 |26 24 38 38 |24 22 39 26 |17 17 34 30 |17 15 38 18 |17 15 20
17 - 18|33 |26 24 35 38 |25 24 38 39 |24 22 37 34 |17 17 28 38 |17 15 38 20 |17 15 20
18 - 19|35 (26 24 25 38 |25 25 32 35 |24 22 30 34 |16 16 24 38 |17 16 25 20 |17 15 18
19 - 20|25 (22 23 20 30 |24 26 30 25 |20 22 26 22 |15 15 17 23 |15 17 22 18 |15 15 15
20 - 21(19 |22 22 20 24 |21 23 21 20 |18 21 21 17 |15 15 15 17 |15 15 17 15 |15 15 15
21 - 22|17 |20 20 17 19 |18 22 16 16 |16 21 16 14 |10 10 13 14 |12 12 14 12 |15 15 12
22 - 23|14 |18 16 15 15 |14 18 15 14 |13 14 13 10 |9 9 10 9 10 10 10 8 8 10 8
23 - 24|14 |16 14 14 12 |13 14 13 10 |10 13 10 8 9 9 7 8 7 8 8 7 7 7 7
24 - 01|14 |14 14 13 9 10 10 10 9 9 9 9 6 6 6 6 6 6 6 7 7 7 6 7
01 - 023 3 4 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

B Tabnuue N.2 npuseaeHbl BblYMCAEHHbIE NO AaHHbIM Tabaunubl N.1 MHTepBanbl ABUMKEHMA N0e3408
B pa3/INYHOE BpemMa CyTOK. MOKHO BblAeNNTb OT 5 10 8 peXXnMmMoB ABUXKEHMA N0e3408 B AHEBHOE Bpems
M OT 3 A0 5 pexnumoB ABMMKEHWA NOe30B B HOYHOE BPEMA, XapaKTepu3YILWMXCA OAUHAKOBbIMU

UHTEepBasiamMu 2']. .

Tabnuua U.2
MHTepBaﬂbI Tj ABUXeEHNA noe340B8 B O4HOM HanpasaeHUU B pa6oqme
AHW Ha AnHMAX MOCKOBCKOro METPOonoaMTEHA NO YTBEPKAEHHOMY
rpaduKy B COOTBETCTBUM C Tabamuen U.1

Yace Tay MMH Ha JIMHUM
CYyTOK |

CokoJib— | 3aMoc- |Kaxos- [ApbaT— | duneB- |Konb—- |[Ka- Taran- |Kanu-|Cepny- |Job-

HMYYeCc- |[KBO- CKO— CKO-— CKOM LeBOM |JIyXC— |CKO-— HMH- |XOBC— |JIMHC-—

KOM peuxol | Kammp- [ [Iokpo-— KO- KpacHo- |ckoit |xo- KOM

CKOM BCKOM Puxc- |[npec- Tumm—
KOM HEHC— psa3eB-—
KOM CKOM

5 -6 7,5 4,5 1,5 8,5 7,5 6,5 4,5 4,5 10,0 [7,5 12,0
6 - 7 3,0 2,0 4,5 3,0 3,5 3,0 2,0 2,0 3,0 2,5 4,0
7 - 8 2,0 1,5 4,5 1,5 2,0 2,0 1,5 1,5 2,0 1,5 3,0
8 - 9 1,5 1,5 4,0 1,5 2,0 2,0 1,5 1,5 2,0 1,5 3,0
9 - 10 (2,5 2,0 4,5 2,5 3,5 2,5 2,0 2,5 3,0 2,5 4,0
10 - 11(2,5 2,5 5,0 2,5 4,0 2,5 2,5 3,0 3,0 3,0 5,0
11 - 12(2,0 2,5 5,0 2,5 4,0 2,5 2,5 3,0 3,0 3,0 5,0
12 - 13(2,0 2,5 5,0 2,5 4,0 2,5 2,5 3,0 3,0 3,0 5,0
13 - 14(2,0 2,5 5,0 2,5 4,0 2,5 2,5 3,0 3,0 3,0 5,0
14 - 15(2,0 2,0 4,0 2,5 3,5 2,5 2,5 2,5 3,0 3,0 5,0
15 - 16(2,0 2,0 4,0 2,5 2,5 2,5 2,0 2,0 2,5 2,5 4,0




16 - 17(2,0 1,5 3,5 2,0 2,5 2,0 1,5 1,5 2,5 2,0 3,5
17 - 18(1,5 1,5 3,0 1,5 2,0 2,0 1,5 1,5 2,0 1,5 3,0
18 - 19(1,5 1,5 3,0 1,5 2,0 1,5 1,5 1,5 2,0 1,5 3,0
19 - 20(2,5 1,5 3,5 2,0 2,5 2,5 2,0 2,5 2,5 2,5 3,5
20 - 2112,5 2,0 4,0 3,0 3,5 3,0 2,5 3,0 3,5 3,5 4,0
21 - 22(3,0 2,5 5,0 4,0 4,5 3,5 3,0 4,0 4,5 4,5 5,0
22 - 2314,5 2,5 6,0 4,5 4,5 4,5 4,0 4,5 6,0 6,5 7,5
23 - 2416,0 3,5 7,5 5,0 5,0 4,5 5,0 6,0 7,5 7,5 8,5
24 - 01]8,5 5,0 10,0 5,0 5,0 4,5 6,5 6,5 10,0 (10,0 8,5
01 - 02(8,5 8,5 8,5 8,5 8,5 4,5 8,5 7,0 7,0 7,0 8,5

3Hauenuns noctoanHoii C;, BbiuncneHHbie u3 dopmynbl (U1.2) ana cnydas BbINOAHEHUA U3MEPeHUit

B permnme Hanbonee MHTEHCUBHOIO ABUMKeHUA noe3aos (Tabanua U.2), npuseaeHsl B Tabauue U.3.

Tabnunua U.3
3Ha4YeHMA NOCTOSHHOM (% AnﬂﬂMHMﬁ|WOCKOBCKOH)MeTpononMTEHa
Npu BbINOJIHEHUN U3MEPEHUI B peXXMme Hanbosiee MHTEHCUBHOIO
ABUXKeHnA noe3gos
Bpema 3HaueHre C OJja JIMHUK
OLIEHKM 1
Coxkosb— [B3amMoc— |Kaxor- |ApbaT- | dunes- |Kone- | Ka- Tarau- |Kanu-|Cepny- |Jlob-
HYYec—- |KBO- CKO-— CKO~— CKOM LEeBOM | JIyXC— [ ckO— HMHC— | XOBC— |JIMHC—
KOM peukol | Kaump- | [Iokpo-— KO- KpacHo- |kou KO- KOM
CKOM BCKOM Puxc- [nmpec- TuMm—
KOM HEeHC-— paseB-—
KOM CKOMI
IeHb 0,85 0,90 0,85 0,80 0,80 0,80 |0,85 (0,80 0,85 |0,80 0,85
(c 7 mo
23 u}
Houb 0,55 0,55 0,60 0,60 0,65 0,60 |0,55 (0,50 0,55 |0,50 0,60
{c 22
o 7 u)
MpunnoxeHune K
(cnpaBoyHoe)
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