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BBEJAEHHUHE

KoHTpoJib okpyxatouwieit cpeabl B KpYNMHbIX COBPEMEHHbBIX FOpOAaXx SIBJASIETCS OA-
HOM 13 COLUMANBbHO BAXHbIX 3a0a4. OT COCTOSIHUS OKPYXAIOLIEH Cpeabl 3aBUCAT 310pOBLE
XUTeneH ropoaa, NPoM3BOAMTENbHOCTb TPYAA, MOJHOUEHHOCTb OTALIXa M 00yvyeHus. K
yucay ¢GakTopoB, ONpenensiioMX KaueCTBO OKpPYXalolliei Cpelbl, OTHOCATCH IIyM U
Bu6paums. Cpean ux MHOTOUMCIEHHbIX HCTOYHUKOB 0CO00€ MECTO 3aHUMAIOT ACHCTBY-
IoLKe JIMHUKU MeTpononuTeHa. [ToBblleHHbIE BEIMYUHBI BUOPALLMM MOTYT TaKXKe Hera-
TUBHO CKa3blBaTbCS HA COCTOSHUM 30aHMUII, KOMMYHUKAUMIA KU TP,

Jlo HacTosiero BpeMeHH He CyLECTBOBANIO KOPPEKTHOM pacueTHOM METOAMUKHM MpPO-
rHO3a 3HaYeHu it BUOpaLMK OT ACHCTBYIOLINX IMHUH METPOTIOANTEHA. JTO CBSA32HO C TEM,
4YTO MEXaHU3M BO30YyXaeHHUs BUOpaUMM U3ydYeH HedOCTaTOYHO. [Ipexnae Bcero, 3To OTHO-
CHUTCSl K B3aMMOAEHCTBUIO B CCTEME KOJIECO — PEJibC M HAa BHELUHEN MOBEPXHOCTU 06-
IIeNIKA TOHHENS! U U3JTYHEHHIO YIIPYTMX BOAH B IPYHT. [PYHT SIBASAETCS JOBOILHO CJIOXHOMN
cpenoi, Tpebyloluei 3anucy rpoMO3nKMX MOJENiCH TEOPHUM YIIPYTOCTH M K.L TPYAOEMKOro
YUC/IEHHOTO aHanu3a. B nonosHeHue K MaTEMaTUYECKUM TPYRHOCTAM pobneMa ocox-
HSETCS HEMOJIHOTOM NAHHBIX O TEOMETPUYECKUX XapaKTEPUCTUKAX U YIIPYTHX CBOMCTBAX
CJ10eB IpyHTa. B 3TOM Cilyyae naxe KOppeKTHO CHOPMYTHPOBAHHbBIE MOMIENH MPAKTUYECKU
Gecriosie3Hbl BCAEACTBHE UX TAPAMETPUYECKOIT Heorpenee HHOCTUA. B cuity 3TOro ucnosnb-
30BaHUE TPAOMLMOHHBIX YMCIEHHBIX NMOAXONOB NPU MOAEAMPOBAHUMU PACPOCTPAHEHHUS
YIPYTHUX BOJIH, OCHOBaHHbIX Ha IOCTATOYHO TOUYHBIX aITOPUTMAX METOJA KOHEYHBIX 3j1€-
meHToB (MK®), MeTona rpaHuyHbiX 3eMeHTOB (MI'D), ceTOYHBIX M BapHaUMOHHBIX
roAX0Aax, MPUBOAUT K U3ObITOYHAIM BBIYUCIUTENLHBIM 3aTpaTaM NPy HeU30eXHOM Mmo-
Tepe TOYHOCTH U3-3a OLUMOOK B 3alaHUU rapamMeTpoB. 3MeCh e BO3HUKAET U npobiema
BbIGOpa L1ara MHTEIPUPOBAHUS MCXOJHBbIX ypaBHeHHH. Hanuyue B 3amaye npoueccoB u
0OBEKTOB C CYLLIECTBEHHO Pa3IAYHBIMKU MacluTabaMy MOXET NMPUBECTH K [OTEPE BaXKHbIX
COCTaB/SIIOIMX PELUeHUS] NIPY HEKOPPEKTHOM 3allaHMM YUCNeHHON ceTku. UpesmepHas
JEeTaNU3alUus MOXET NPUBECTU K HEAOMYCTUMOMY pOCTy 00beMa HEOOXOAUMBIX BbIYUCHE-
HHH U Y2KECTOYEHUIO TpeOGOBaHUH HA NMPOU3BOAUTENLHOCT KCOAb3yeMbiX DBM. B HacTo-
sieM CBole MpaBuil MCTIONB30BaH OPYTOM IMONXOA, OCHOBaHHBIM Ha HCIOJIb30BAHUU
Gur3MYECKH MPO3paYHBIX MOMENEH, BKIIOYAIOLWIMX BPEMEHHOE U MPOCTPAHCTBEHHOE OC-
peaHeHUe paccMaTpUBaeMbIx BeJM4YMH. ITonyyaeMbie B pe3ynsrate 3pheKTUBHbIE 3HaYe-
HUS BXOOSAUIUX B MOJIENH NapaMeTPOB TpeOYIOT AOTMOJIHUTENbHOW HACTPOMKHU, YTO U ObLIO
BBIMTOJIHEHO B XOA€ HATYPHbIX U3MEPEHMUH Ha OEHCTBYIOLUMX JMHUSAX METPOIONUTEHA. B
JIONONTHEHUE K 3TOMY pa3paboraH MeTol, NMO3BOJAIOLINI OLUEHUBATh FEOMETPUUYECKUE U
yNpyrve CBOMCTBa BEPXHE YacTU IPYHTa VIS MOCIEAYIOLIETO UCNONB30OBAHUSA B MPSAMBbIX
pacueTax. Takum o6pa3oM, st OLEHKU BEJIMYUH BUOpaLuu BOAM3U AeHCTBYIOLIMX JIMHM I
METPOIMONHTEHA, A TaKXKe B Ipoilecce NMPOEKTMPOBAHMSA M CTPOMTENbLCTBA HEOOXOMMMO
MCIIONIb30BaTh fIPOLEnYpPY, UI0XEHHYIO B HacTosiwiem Csone npasun. s oueHKU uc-
XOIHbIX MAapaMeTPOB UCMONbL3YeTCs padnen 4 Hacrosaiwero Csoaa npasin. [Tpolenypa oueHkKH
MONY4YeHHBIX BEIMUMH BIIOPaLtMKX HA COOTBETCTBUE CAHUTAPHbI HOPMAaM OMMCaHa B pas-
nene 6. B cnyyae ecau TpeGOBaHHUS CAHWUTAPHBIX HOPM HE BLIMOJHSIOTCS, HEOOXOAMNO
MPpHMEHEHNE CNELUMAIBbHBIX MEP MO CHUXEHUIO U3OLITOUHOM BUOPALIMK B COOTBETCTBUM C
nonoxeHusiMu pasznenos 3 u 5 Hactosiwero Cpoad npasult.

Cson npaBun pa3pabotaH «TOHHenbHO# accoumauueii Poccu» Ha ocHOBaHUM
NMPOBEAEHHbLIX HAYYHO-11CCNIeA0BATENbCKUX paboT, HATYPHBIX 2KCMEPUMEHTAbHbIX UC-
caenoBaHItil, 0600ueHItst ONLITA IKCMAYATALIMI JIMHUA METPOMOANTEHA I aHAAM3A JIU-
TepaTypHbIX UCTOUHUKOB. B ero oCHOBY MONI0XEHbI COOTBETCTBYIOLLME PYKOBOACTBA, MO~
rotopneHHbie Bubpoakyctuyeckoit nagoparopueit MOO «ToHHeNbHas accoumnaulisi» u
npouteawue anpodaunio Ha TMHUSX MOCKOBCKOro METPONOAUTEHA.

Hacrosiwuit Ceoa npaBun HEOBXOAMMO MCMONbL30BATh NMPU MONYYEHHH OLEHOK
BEJIMYMH BUOPALIKUM B HA3EMHbIX 30aHUAX U COOPYXEHKAX, BOZHUKAIOLMX OT ABUXEHHUSA
MOEe310B METPOMNOJAUTEHA HA Y4acTKax MEperoHHbIX TOHHeAeW, B fipedesiax CTaHLMH,
Kamep cbe3xos. CBoa NpaBua alanTHPOBAH K CNOXMBLUIMMCS B HACTOsLLIEE BPeMS MPUH-
UMnaM HOpMUpOBaHUA. B 4acTHOCTH, B Ka4eCTBe OCHOBHOIO OLIEHMBAEMOrO MapameTpa
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UCrIoNnb3yloTcs abcomoTHbIe 3HaYeHust BubpockopocT (M/c). Jlorapudmuueckue eau-
HUUbI (ypoBHHU B nB) Takxe AomycKaeTcs UCMOAB30BATh B Ka4eCTBE BCIIOMOraTeAbHbIX
napaMeTpos.

Ecau ucxonmbie napaMeTpbl LIS pacueTa BUOpauuu He 3anaHsl, Hactoawmit Ceon
MpaBui CReAyeT UCIIOMb30BATDh A/ ONpeACAeHHUSS AMHAMUYECKUX U JUCCUMMATUBHbBIX Xa-
PaKTEPUCTHUK IpyHTa (CKOpocTeit 1 KO3()PULIMEHTOB 3aTyXaHHUsl YHPYTMX BOAH) B pas-
JIMYHDBIX €CTECTBEHHbBIX F€ONOrHYECKHUX U BbI3BAHHBIX TEXHOTEHHbIMK (PaKTOpaMu YCa0-
BUAX ropoaa. 3H8.HMC YKa3aHHbIX XapakKTePpHUCTUK Heo6Xx0aAUMO fpuU NPOrHO3UpPOBaHHUU
BEJIMYKMH BUOpaLMY B HA3EMHBIX 30aHUSX U COOPYXKEHUAX, BOSHUKAIOLLMX NP ABUXE-
HUU N0E310B METPOIOJUTEHA, a TAKXE U1 OUEHKH 3(D(HEKTHBHOCTH MEPONPUATHI MO
¥X BUOpo3alure.

CornacHo Hacrtosiwemy CBoay NpaBul JMHAMHYECKHME XapaKTEPUCTHKM TDYH-
TOB, He0bXoAMMBIE M1 pacyeTa abCOMIOTHBIX BEIMYMH MM ypOBHeit BUOpalMK B 3aa-
HUAX, ONpPEAeNAIOTCA B MPOLIECCE TEONOTHYECKUX U3BICKAHWI MM MO MUMEIOLHUMCS
CTaHZAPTHBLIM TaGAWYHBIM JaHHBIM. BTOpO# nyTh 3a4acTyio HeMpUeMIeM 13-3a UMEIO-
11erocs GosbIOro pa3Bpoca XapaKTepUCTUK ONHOTUITHBIX TpYHTOB. Beneactsue aToro
PEKOMEH/IYeTCS UCIOIb30BaTh MPSMbIE U3MEPEHHS HA MECTC M OCHOBAHHBIE HA HUX
pacyeTsl XapaKTEPUCTUK IPYHTOB. 31eCh MpelcTaBjieHa MOCAeN0BaTeNbHOCTh LUATOB,
pea3YIOLMX HaHHbIH IOAXOA OnpeaeseHus JUHAMAYECKUX apaMeTPOB IPyHTA IUIs
MX [OC/ENYIOLIEro MCIONb30BaHUS MPH pacyeTax BUOPOAKYCTHYECKOH CHTYaUUH Ha
MOBEPXHOCTH.

JuHaMuyeckue CBOMCTBa TPYHTa OYAYT XapaKTepH30BaThCA CKOPOCTAMHU MPO-
JONBHBIX M MOMNEpeYyHbIX YNPYTMX BOJH B TBEPROM Cpele, a TAKXKE CBI3aHHBLIMH C
HUMM IMHaMHYecKUMU MonynsiMu ynpyroctd (FOHra u ITyaccoHa) ¥ cKOpOCTBHIO pac-
MIPOCTPAaHEeHUst MOBEPXHOCTHBIX BOJH Panesi. AuccunaTuBHbie CBOWCTBA XapaKTEPH3y-
I0TCS1 HEPreTUYecKUM KO3bDHUMEHTOM 3aTYXaHUS Y UJIU CBA2aHHBIM C HUM aMIUTH-~
TyaHbIM Koadduuuentom B=y/2. PaccmaTpuBalorcs cpefHUe 3HAYEHMS MApaMcTPOB
U1l OKTAaBHbIX AMANa30HOB YacTOT, IIPM 3TOM MX BEJIMYMHA MOXET 3aBMCETh OT 4ac-
TOTBI.

Hacrosunit Ceos npaBu cieayeT UCIONB30BATh WIS pa3paboTKU CPENCTB BUG-
PO3AIIMTHBIX MEPONIPUATHIT B KOHCTPYKLIMM BEPXHETO CTPOEHHS MYTH METPONCAUTSHA
NP1 HEOOXOIMMOCTH CHUKEHUS H30bITOYHOM BUbpanuu. [IpyBoayTcs nopsyiok monso-
pa TpebyeMbIX XapaxTepUCTUK BUGPO3ALLUTHBIX YCTPOMCTB B 32aBHCHUMOCTH OT BEIHMYMHBI
TpebyeMOro CHyXKeHusl BUOpaliuK, a TAKXKe 3HAYEHUU MapaMeTPOB IPYHTA M XapakKTte-
PUCTUK TOHHENIbHON KOHCTPYKUUM. B npuioxeHun 3 naeTcs nNpUMep UCIONb30BAHUSA
CBoaa npaBuil B KOHKPETHOH CHUTYaLIMHU.

Hacrosiuuit Con npasun yCTaHaBIKBAET METOABI U3MEPEHUS U OLleHKH BUOpa-
UM, TEHEpUPYEMOI NPU ABUXEHWH MOE300B B METPOIMOMMTEHAX, B MTOMELUEHUSX XM~
JibIX ¥ OOLUECTBEHHBIX 30aHUil, NPU ONpEACNICHUH CTENEHHU BO3ACHCTBUA BUOpaLK Ha
YeJIOBEYECKUH OpPraHU3M.

H3mepeHus BBINOMHSAIOT ¢ Ue/bi0 KOHTPONSI BUGpaliMi, FeHEpUPYEMOi NpK NBU-
XEHHMHU MOe300B B METPONONUTEHAX, B MOMELLEHHUAX XHUIbIX U OGLIECTBEHHbIX 31aHUH,
Ha COOTBETCTBUE AOMYCTUMbIM YPOBHSIM, ycTtaHosneHHbiM CHuII 32-02.

Csop nmpasui npeaHa3sHAYeH WIS KOHTPOAS BUOpalUMuy, CO30aBacMOi B oMeLle-
HUSIX XUABIX U OOLIECTBEHHBIX 3AaHUIA NpPH ABUXEHUM MOE3N0B B METPOMOJUTEHAX,
OCYIUECTBASEMOrO NPH MPUEMKE B IKCIIyaTaUMIO HOBLIX MMHHHA. OH BXORUT B KOMI-
NIeKC HOPMATUBHBIX JOKYMEHTOB, MOATOTOBAEHHDIX B CBsI3u C pa3paborkoit CHull 32-02
«MeTpononuteHb». OH MOXET MCIOb30BATLCSA TAKXKE MNPH MEPUOAUYECKOM KOHTpOSE
AEACTBYIOIUMX IUHUI METPOIMONUTEHOB.

B Cpone npasun yureHbl TpeGOBaHUs U PEKOMEHIALMU OCHOBOMOMAralLLMX HOPMa-
THUBHO-TexHu4eckux aokymentos: TOCT 12.1.012, CH 2.2.4/2.1.8.566-96, MP 2957-84
o6 LIeTEXHUYECKOrO XapaKTepa. BmMecTe ¢ TeM B HEM KOHKPETU3HPOBaHbl TpeGOBaHUS K
BUAY M COCTAaBY MOMUIEXALINX U3MEPEHHIO U KOHTPOJIO MapaMeTpoB BUOpaUMU MCXOAad
“3 BPEMEHHOIO XapaKTepa W CIEeKTPaJbHOro cocraBa BHOpauuH, reHepupyeMoi Mpu
JBUXEHHUH M0e3108; onpeaesaeHsl TpeboBaHUs K anmnaparype, YCAOBHSM M MpasujiaM
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BLINOJIHEHUS M3MEPeHUit; npoueaypaM o6paboTKU pe3ynbTaToB M3MEPEHUM U OUEHKE
UX Ha COOTBETCTBHE AOMYCTUMbIM 3HayeHUsiM. JIpM 3TOM MCMONB30BaH OMbIT, HAKOM-
JIEHHbI MUPOBOI MPAKTUKON U OTPAKEHHbIH B MeXIyHapoaHoM ctanmapte MCO 2631/1
1 HeMeukoM ctanaapte JIMH 4150/2.

B paspa6oTke nanHoro Csosa npaBu/l NpUHUMANK Y4acTHe:

3aB. BubpoakycTuyeckoit nabopatopueit TAP kaHa. TexH. HayK, CT. Hay4. COTP.
C.A. Kocmapes — pykoBoauTenb pa3pabOTKy; HayYHbIH KOHCYNLCTAHT TAP n-p. dus.-
MaT. Hayk, npod. C.A. Pubak, tn. Hayd. cotp. TAP kaun. ¢pu3s.-mat. Hayk C.A. Maxopmeix,
rAaBHbi HayyHblit coTpyaHUK TAP n-p TexH. nHayk, cHc, uleH-Kop. MeTposnoruyeckoii
akagemuu (pasmen 6, npunoxenust I, U) U.E. Llykepruxos.
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CBOI NMPABUIT MO MPOEKTUPOBAHHUIO M CTPOUTENLCTBY

OIEHKA BUBPAHHH ITPH NPOEKTUPOBAHUU,
CTPOHUTEJIbCTBE M1 OKCIUIYATALIHH OBBEKTOB
METPOITOJINTEHA

VIBRATION ASSESSEMENT FOR DESIGN,
CONSTRUCTION AND OPERATION OF METRO UNITS

1 OBJIACTb NPUMEHEHUA

Hacroswuit Cson npaBun HeoGXOOUMO HC-
NONBb30BaTh MPHU TOJAYYEHUM OLIEHOK 3HAYEHUH
BUOpaLIMY B XONE NMPOEKTUPOBAHUS U CTPOMUTEb-
CTBa JIMHUI METPOIOIUTEHOB, PACIIOJIOXEHHBIX B
cenuTeOHOM 30HE, a TaKXe IPOEKTUPOBAHUA M
CTPOMTENHCTBA KUABIX 3AAHUIA, pacnoiaraoumx-
csl B TEXHUYECKOMN 30HE METPOIMOJIMTEHA.

[MonoxeHus Hacrosiwero CBona mpaBu He-
00X0nMMO HUCII0/b30BaTh NPU IKCNEPHMEHTaNb-
HOM OTIpeleNIeHNH Ha MeCTe IMHAMUYECKUX 1 AUC-
CHMATUMBHbBIX XapaKTEPUCTUK IPYHTA B €CTECTBEH-
HbIX TEOJIOTMYECKUX M BbI3BAHHBIX TEXHOTEHHbI-
MU haKTOpamMu YCAOBMSIX ropofa, HeoOXOAMMBIX
MpH NPOTHO3MPOBAHUU BeJMYMH BuOpauuu B
Ha3eMHBIX 30aHUIX U COODYXEHUSIX, PACTIONIOXKEH -
HBIX B 30HE BO3MOXHOIO S;IHSIHUS NMPOEKTUpye-
MBIX JIMHMA METPOMONAKUTEHA, C LIeNbIO [IPOBEPKU
ux Ha cooTBeTcTBUE TpeboBanuam CHuII 32-02,
a TaKXe IIpY pa3paboTKe KOHKPETHbIX TEXHUYEC-
KHX peuleHUH no sBubpos3alunTe 30aHUI U COOpy-
XEHUH.

[Tonoxenus Hacroswero Csoga npasun He-
06X0AMMO MCNOJNIb30BaTh MPH pa3paboTke KOHCT-
PYKUUI BUODO3aLUUTHBIX YCTPOWCTB BEPXHErO
CTPOEHHUS MYTH METPONONMUTEHA B Cydae NMpeBbl-
LWeHUs MNpeneabHO AOMYCTUMBIX CAHWUTAPHBIMH
HOpMaMy BENIMYMH BUOpaUMK HA NMOBEPXHOCTH
IPYHTA B MPUMbIKAIOUWMKX K TUHUU METPO paitoHax
XHUNOW U AIMUHUCTPAaTUBHONK 3aCTPOMKHU, B CTAH-
LLMOHHBIX MOMEIIEHUAX ¥ HAa niaT¢dopMax CTaH-
uuit MeTpononuteHa. [ToMunso 3t1oro, HacTos LM
Ceoa npaBua HEOGX0AMMO HCMONBL3OBATD ISl CHU-
XEHHUSA M3OBITOYHBIX YPOBHEIl WyMa Ha CTAHLUMAX
M B 30aHUSX HA MOBEPXHOCTH IPYHTA. €CAU AKYC-
TUYECKasi IMUCCHUS CBS3aHa ¢ npeoGaanaoliei
CTPYKTYPHOH KOMIMIOHEHTO# (B OKTAaBHOM Auana-
3one 63 Tu). KoHTpons rocturaemoit adbextus-
HOCTH pa3pabaTbiBaeMbix MEPONIPUATHIH U TPOTHO-
3UpYEMbIX YPOBHEl BUOPOCKOPOCTH U LUVMA IpY
3TOM MPOBOAMUTCS B COOTBETCTBHMHU C TpeOOBaHHSA-
mu CHulII 32-02.

Hacrosiuuit CBoA npaBmi YCTaHaBAMBaeT Me-
TONbl U3MEPEHUS U OLEHKHU BUOpALMH, FeHEepH-
PYEMOIt IpU ABHXXEHHUH II0E3I0B METPOIOJHTEHOB
B MOMEILIEHHUAX XUIBIX U OOLIECTBEHHbIX 3RaHUA,
Npy OfpefeNCHUK CTENEHU BO3ACUCTBUS BHOpa-
LIMH Ha YETOBEYECKHIt OPraHU3M.

H3MmepeHHs BLIONHAIOT C LENBI0 KOHTPOMS
BHOpaLUH, reHepUPYEMOi TP NBHXEHUU [10€3-
NI0B METPOTIONIUTEHOB B MOMEEHUAX XWIbIX U 06-
IECTBEHHbIX 3JaHMil, HA COOTBETCTBUE AONYCTH-
MbIM YPOBHsIM, ycraHosineHHbIM CHull 32-02.

2 HOPMATHUBHBIE CCbhUIKH

B unacrosueM CBoae npaBui UCIIONb3OBAHBI
CCBUIKM HA CNEAYIOLUUE HOPMATUBHBIE MOKYMEH-
ThI:

I'OCT 12.1.012—90 CCBT. BuGpauuonHas Ge-
3onacHocTb. O6uiue TpeGoBanus

I'OCT 12.4.012—83 CCBT. Bubpauus. Cpen-
CTBa U3MEPEHUS U KOHTpOsA BUOpaL Uy Ha pabo-
ynx Mectax. TexHUyecKue TpeboBaHUS

TOCT 17168—82 OunsTphl 3¢ KTPOHHBIE OK-
TaBHblE M TPETbOKTaBHble. Ob6ILUME TEXHUYECKHUE
Tpe6oBaHMUS U METObl HCITbITAHU I

CHulT 32-02-2003 MeTtpomnonuTeHbl

3 PACYET BUBPALIMHU OT IBNKEHUA
MMOE3J0B METPOITOJIMTEHA

3.1 O6ume nonoxenns

3.1.1 Pacuet subpauuu oT ABMXKEHUS MOE3T0B
METPOINOIMTEHA MPOBOANTCS NMPH MPOTHO3MPOBa-
HUIt OXMIAEMbIX 3HaYeHUII BUOpaUMK B 3NAHUSX,
[aCnoJIOXEHHbIX B 30HE BO3MOXHOIO BAUSHHUSA
NPOEKTUPYEMbIX TUHUIA METPOMOAUTEHA, C UENLIO
NpOBEPKH MX HA COOTBETCTBUE TPEOOBAHUAM
CHHuII 32-02, a taicke npu pa3paboTke KOHKpeT-
HBIX TEXHMYECKHUX peLleHuil no Bubpo3aluuTe 34a-
HUI1 U COOPYXKEHHIA.

3.1.2 OueHKy BUOpaLMHu OT ABUXEHUS MOE3-
[10B METPOMOJIMTEHA B XMWIBIX MOMELIEHHSAX, Ma-
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narax 60nbHUU, CAHATOPUEB HEOOXOAMMO NPOBO-
IWTh JUIS HOYHOIO BpeMeHHU CyToK. PaccuurbiBae-
MbIMM rapaMeTpaMy BuOpauuu B COOTBETCTBUHU C
HacTosiliuM CBOLOM MpaBu SIBJSIIOTCS:
® KOPPEKTUPOBaHHbIE MAKCUMANIbHBIE U IKBHU-
BaEHTHbLIE 3HAYEHUA BUOPOCKOPOCTH V| 1
Veq, M/c;

® MAKCHMa/bHblE U 3KBUBANEHTHbIC 3HAYEHUSA

BUOPOCKOPOCTH Vv, U Vegr M/C, B OKTaBHbIX
10J10Cax CO CPeNHEreOMeTpUYECKMMM YacTo-
Tamu 16, 31,5 1 63 T'u, Haubonee xapaxTep-
HBIX 111 METPOITOJIUTEHA.

PacueT KOppeKTUPOBaHHbBIX 1 IKBUBANEHTHBIX
3HayeHUH BUGPOCKOPOCTY CleAyeT BBITOIHATD 10
dopmynam [OCT 12.1.012, npuHuMasi BecOBblE
KO23(POULIMEHTb! KOPPEKUMUU UIS BEPTUKAILHOTO
Y TOPU30HTAJIbHOrO HAaMpaBleHUH 1Sl cnyyas 00-
weit Bubpauuu.

3.1.3 B xayecTBe JOMOJHUTENbHOTO MapaMeT-
pa BUOpaLMu MOTYT UCITOJIb30BaThCA YPDOBHM BHO-
pockopocTtd L (ab), onpenensieMble COOTHOLUEHH -
em Buna L = 20 Ig (v/vy), rae B KAYECTBE BEIMYM-
HBbI V BLICTYNAIOT NEPEeYUCIIEHHbIE BbILIE [TApaAMET-
pbl; V, — MNOporosasl BeM4YMHA BUOPOCKOPOCTH,
paBHas 5:10-8 m/c.

3.1.4 TIpu NpoeKTPOBaHMH B CENUTEOHO! 30He
JIMHUI METPOMONMTEHa HEOBXOAUMO BBIITOJHEHHE
CNEAYIOIUX YCAOBHUIA:

V< Vaoms L S Lygn, 3.1)

rie vu L — oxunaemble abCOMOTHLIE BETUYU-
Hbl U YpDOBHHM BHOPOCKOpPOCTM B
OLIEHUBAaEMOM 31aHHUHM COOTBET-
CTBEHHO B M/c u ab;

[pu nposepke ycnosuit (3.1) B kayecTse 0Xu-
NAeMbIX BENUYUH BUOpauumn B OLIEHMBAEMOM 3/a-
HUM JOMYCKAeTCs MPUHMMATL 3HAYEHUs] BUOpO-
CKOpPOCTH, PacCUMTAHHbIE HA MOBEPXHOCTU IPYH-
Ta B MeCTe pacrioyioxxeHusi GpyHramMeHTa.

3.1.5 B canyyae, korna pacyeTHble BEAUYUHDI
BUOpALIMM MPEBLILLIAIOT AONYCTUMbIE 3HAUEHHUS,
PEKOMEHAYETCS MPEAYCMaTPUBaTh CrEeUHAIbHbIE
BUOPO3aLLMTHBIE MEPOTNIPUATHUS U YCTPOHCTBA, KO-
TOpbl€ MOAPA3AELISIOTCS HA ClleaylolMe TUMBI:

e YCTPOMCTBa, yMEHbLUAIOWHE AMHAMUYECKHUE
Harpy3ku Mpy B3aUMOAEHCTBUM KONECHOIA
rapbl C BEpXHUM CTDOCHHUEM MYTH,

e aMOPTU3UPYIOLUME YCTPOICTBA B KOHCTPYK-
UMM BEPXHETO U HUXHEIO CTPOEHUS MYTH;

e BUOPO3ALLUMTHBIE KOHCTPYKLIMH 06AENIOK TOH-
HeJIell METPOITOIUTEHOB;

e 3KPaHUPYIOUIME KOHCTPYKUMU B IPYHTE;
aAMOPTU3UPYIOLLIME IJIEMEHThI B KOHCTPYKLIMU
30aHUH.

Bribop cpeacTs 3aluuThl OT BUOpaLMU MPOU3-
BOAMTCS C y4yeTOM MX 3(P(PEKTHBHOCTH U IKOHO-
MHYECKOM 1ies1eC00OpPa3HOCTH.

3.1.6 TIporHo3upoBaHue BEAUYHUH BUOPOCKO-
POCTH B XUJbIX 30aHUAX U noadop BUOpO3aLIKUT-
HBIX MEPOIPUATHHA NIPOBOAATCS B C/EAYIOLLEH NOoC-
JIEAOBATENBHOCTU:

a) OLCHUBAIOTCH BEIMYHMHBI BUOpaLuu obne-
JIOK TOHHEJICH Y JIOTKOBOit YaCTH MYTU METPOMNo-
JIMTEHa B COOTBETCTBUM C IOJIOXKEHUSIMU pasle-
noB 3.2, 3.3;

6) 3alaeTCs WIM ONPENesSIeTCsI B COOTBETCTBUM
C pasznesioM 4 MCXONHOe MIS pacyeTa reonoruyec-
KO€ CTpOeHHE BEpXHEH YacTH TPYHTA: YMCIO H
TONLUMHBL C/IAralolUMX CNOEB BEPXHe# YacTu rpyH-

Vion ¥ Lyon — NAOMYCTUMbIE a6COMOTHBIE BETUYM- Ta obuieit TonuHoi H = h +10 »z, rae h — pac-
Hbl U YPOBHH BUOPOCKOPOCTH, CTOSIHME OT ITOBEPXHOCTU IPYHTA A0 JIOTKA;
TIPYHUMAaeMble B COOTBETCTBUM C B) OMpEAENSIOTCS MAacCoBbie, JUHAMUYECKHUE
CHul1 32-02 no tabnuue 3.1. ylpyrue 1 AUCCUIIAaTUBHBIE NapaMeTpbl CAArato-

Tab6auua 3.1 — HopMaTusHbie 3HAYeHUS 1 OLEHKH BHOPAUMOHHOIO BO3NAEHCTBHA HA COOTBETCTBHE
Tpe6oBanuam CHull 32-02
ﬂOﬂ)’CTlIMOC JHAUCHIHC
Momewernns, 3, < — ~ .
o A vlll:lx ) lg“ Lmax' v(q ' l0>‘ L A Vnmx : IOJ' Lm.’l\‘ v(q ) lO'\. [‘(' *
M/c nb M/c nrﬁ M/c ab M/C Jé

Knnsie 1.1 67 3.5 57 2,3 73 7.4 63

Manatel 6onbitnu 1 canaTopues 0.8 64 2,6 54 1,7 70 5.4 60

AIMMVHHCTPAaTHBHO-YMNpaBaeHYecKue, obue-| 2,8 75 9,0 65 5,9 81 18,8 71

CTBEHHbIE 3aHHA

YyebHble 3aBefeHUA, YNTAIbHBIE 3ansl Gubauno-| 2,0 72 6,4 62 4,2 78 13,4 68
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LUMX FPYHTOB: MNIOTHOCTb, CKOPOCTU MPOAOJBHBIX
W MONEPeYHbIX BONH U KOIPDHULUEHT 3aTyxaHUsA B
KaXIOM CNoe;

) ONpeaensitioTcs OXuaaeMbie 3Ha4eHUs BUO-
POCKOPOCTH NMOBEPXHOCTU [PYHTA B COOTBETCTBUU
¢ pasnenom 3.4;

) npoBepsitoTcst ycaosus (3.1) u B cnyyae ux
HEBBIMONHEHUSA NOAOUPAIOTCS BUOPO3ALLMUTHBIE
MeponpuaTUst B cooTBeTCTBMH C 3.1.5.

3.1.7 InHaMU4YeCKHe XapaKTEePUCTHUKHU TDYH-
TOB, HEOOXOAMMbBIE UL pacyeTa BeJMYUH BUOpa-
uuy B 3paHuax (nepeyucnenue B 3.1.6, 6), onpe-
IensioTCs B IPOLECCE E0NOTHYECKUX U3bICKAHU
MNH B COOTBETCTBUY C Pa3fieNioM 4 Ha OCHOBE Mps-
MbIX aKYCTUYECKUX U3MepeHUii Ha mecTe. [Tpubnu-
XeHHble 3HAaYEHUS MapaMeTPOR Pa3/IMYHbIX TUITOB
TPYHTOB MPUBOIATCA B IIPUJIOXKEHUU A.

3.2 Pacyer BeHyuH BUOpauun 001eJ0K TOHHE e

3.2.1 HcxonHBIMH pacuyeTHHIMU NapaMeTpaMHu
KosneGaHUi OONEeNOK TOHHENei MeTpOIOoJUTeHa
SIBJISIIOTCSE BEIMYMHEI BEPTUKATLHOM U TOPU30HTaIb-
HOM COCTaBJAIOLUUX BUOPOCKOPOCTH €€ JIOTKOBOM

yactn (W o vg), oTipefiesisieEMBIE B OKTaBHBIX I10-

nocax yacrort 16, 31,5 u 63 T'u ana npuusaToi B
KayeCTBE TUMOBON KOHCTPYKUMM OONENKH Kpyro-
BOTO CeYEHMSs, BBIITOMHEHHOW U3 COOPHOTO Xese-
306¢TOHa, 2 TAaKKe TUITOBOA KOHCTPYKLIMH BEDX-
HEro CTPOEHMS IMYTH U 33TaHHOM CTPYKTYPBI OKpY-
Xatouiero rpyHTa. KoHKpeTHbIe 3HaYeHHs [1apameT-
poB npusoastcsa B Tabnuue 3.2, IlpencraBneHHsie
3HAYSHMUA MOJydeHbl B XOUE NMPSMBIX M3MEPEHMIA
Ha ECACTBYIOLUMX JIMHUSIX METPOIIOIUTEHA.

3.2.2 B xone npoueaypbl BEIYMCAEHUE TPOU3BO-
IUTCA MepepacyerT BeIMYUH BUOPOCKOPOCTH HA TH-

CII 23-105-2004

noBoit obnenke (KpYroBoro ceyeHUs) B 3HAUYEHMUS
BUOPOCKOPOCTH Ha pealbHO paccMaTpuBaeMoi 00-
[Ie/IKE IPOU3BOJIbHOIO CEYEHUS C 3a1aHHbIMA [PYH-
TOBbIMH YCI0BHAMH. BenuyHa BUOPOCKOPOCTH J10T-
KOBOM 4acT{ TOHHeNS onpenessieTcs o gopmyne

v =, wph l,
|EJK* + K, + (0K, - mo?

(3.2)

rae  /, — IUMPMHA TOHHEJS;
E — wmonyap YOnra cren ToHHens;
m — TnOroHHas Macca o6aejIku TOHHENS,

w=2f, K, = 6\/[_22’
ST T 2w /0w 2m)”

K, =-pch, k=07 wm,

J — MOMEHT MHepUMM NONepevHOro ce-

YEHUs TOHHEA;
P, Ap W — TUIOTHOCTE M KO3 PuimeHTHl Jlama

MPUIEraloLIEero rPyHTAa;

¢ — CKODOCTb pacNnpOCTpaHEHHUs Mpo-
JOJbHBIX YTIPYTHUKX BOJIH B IPYHTE;

f — wyacrtora kone6aHuii.

Benuyuna p Beiuucasercs no dbopmyne

_ lv(EJk4 + K, +iok, —mco2|
p-| ok AR

rae BCe NapaMeTPHl B BEIPAXEHHH — T€ Xe, YTO M
B (3.2), HO NMpHUHATbHIE WIS CTAHAAPTHU30BAaHHOTO
TOHHeJIS, BeJIMYUHBI BUGPOCKOPOCTH ULt KOTOPOTrO
npuseneHsbl B Tabauue 3.2, R =2,75 M — panuyc
0obaesiKy TOHHENS.

3.2.3. Ha cranuu pa3paboTKy TEXHUKO-IKOHO-
MHYECKOro OGOCHOBAHMS WIH IPOEKTA [IEPErOH-
HbIX TOHHENEH THHUM METPOIOJIMTEHA BENUYMHBI

Tabnuua 3.2 — HUcxonnsie nautbie Ausa pacuera. Beanuntnl BUOpauuu Ha THIIOBOH 0obneJKe

CKopocTb NpoAOAbHBIX BONH B FPYHTE 600 M/c
CKOpOCTb NOMEPEUHbIX BOAH B IpyHTE 200 Mm/c
MMnoTHOCTSL rpyHTa 1800  «r/m3
Tonwmia o6aenku 0,2 M
Paauyc obaenku 2,6 M
Yacrora (T'u) 16 315 63
Makcumansitas BenMyMHa ropu3oHTaNbHOA KOMMIOHEHTHI BUOPO- 0,00011 0,00096 0,00083
ckopoctH (M/c)

MakcumanbHas BEIHYMHA BEPTUKANbLHOM KOMMOHCHTbE BUGPOCKO- 0,00011 0,00096 0,00083
pocTu (M/c)

IKBUBANCHTHAN BEIMYMHA FOPU3OHTANBHON KOMMOHEHTH BHOpO- 0,00006 0,00055 0,00048
ckopoctH (M/c)

OKBHBANECHTHAsA BENM4YHHA BEPTUKANBLHOI KOMITOHCHTHI BUGPOCKO- 0,00006 0,00055 0,00048
poctH (M/c)
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BUOPOCKOPOCTH Ha NIOTKOBO# 4acTH 00nenku no-
NyCKaeTCA OLUEHUBATh Ha OCHOBE PE3YJIbTATOB Ha-
TYPHbIX MU3MEPEHMIt, MPOBENEHHLIX HA 3KCMJya-
TUPYEMbIX YYaCTKaX JTMHHUIA METPONOIMTEHA, UME-
IOLLUMX AaHANOTUYHYIO KOHCTPYKUUWIO OONENKH U Bep-
XHEro CTpOEHMsl MYTH, a TAKXKE HaxOOsUIMXCsi B
AHANOCMYHDbIX, KaK M TMPOEKTUPYEMbIil yuyacTok,
MHXeHepHO-reoaornyeckux ycnosusx. [Ipu atom
pasjityue CBOWMCTB IPYHTA M CKOPOCTH ABUXEHMS
noe3noB He NOMXHO npesbiwats 10—15 %. [pu-
MEep pacueTa [pUBOAUTCS B NpuUIoxXeHuu b.

3.3 PacuyeT BeIMYHH BUOPALMH JIOTKOBOIA
YacTH CTAHUMIA, TYNIHKOB H Kamep Che3za

3.3.1 UcxonHbiM pacyeTHBIM TapaMeTPOM KO-
nebaHUt 31eMEHTOB KOHCTPYKUUKU CTAHUMMA, Ty-
fIMKOB, KaMep Cbe3la METPOINOJMUTEHA SBASIETCS
3HaAYE€HHUE JUHAMUYECKOHN CUMbI, AEUCTBYIOLLEH HA
JIOTKOBYIO YacTb TOHHensd. BenuuuHa nocnenneit
onpenenseTca B OKTaBHbIX [O0CAX yacTot 16, 31,5
u 63 T'u, miga TUMOBOH KOHCTPYKUMH 00aesKH,
MMEIOLLEH NIPAMOYroJbHOE CEYEHME U BBIITOHEH -
HOH M3 cOOpHOro Xene300eToHa, TUMOBOMH KOH-
CTPYKUMU BEPXHErO CTPOECHUSA MYTH U 3aAaHHOHU
CTPYKTYPbI HEMOCPENCTBEHHO MPUJIETAIOIEro K
JIOTKOBOUM YacCTH IpyHTa. KOHKpETHbI€ 3HAYEHUS
rapaMeTpoB NpUBOASTCS B Tabnuue 3.3.

3.3.2. B xoze npoLenyphbl BEIYMCIEHUIA TPOU3BO-
IUTCA repepacyeT BeMMYUH BUOPOCKOPOCTH Ha JIOT-
KOBO# 4acTH TMIOBOU OOAENKM TOHHENS (MPSIMOY-
TOJILHOIO CeYeHHUs) B 3HAYECHUsT BUOPOCKOPOCTH Ha
JIOTKOBOMH YacTH paccMaTpPUBAEMOT0 COOPYXXEHMS
(CTaHLUM, TYTIMKA, KaMephl Cbe3na) ¢ 3aNaHHbIMH
TPYHTOBbIMH YCJIOBHSIMU. B KaueCTBe MCXOMHBIX CTaH-
JNApTU30BAaHHbIX BEIUUUH BEPTUKAIBHOMN Y TOPH30H-
TAJILHOI COCTABJISIIOLLIMX BUOPOCKOPOCTH UCTIONB3Y~
JOTCSL BLIYMCEHHBIE BETMYMHBI, MOAYYEHHbIE B BbI-
YUCJIUTEBHOM YacTU MOANMPOrpaMMb! U3 3alIaHHBIX
MapaMeTpoB JIOTKOBOM 4aCTM KOHCTPYKUMM U He-
NOCPEACTBEHHO MPUIETAIOLLIEro rpyHTa.

3.3.3 Jina pacyeta BeUYMH BUBPOCKOPOCTH
3J7IEMEHTOB KOHCTPYKLUMM CTAaHLIMUA, TYIIMKOB, Ka-
MEp Cbe3la METPOMNOAMTEHA TPUMEHSIETCS Credy-
I0LLast MOJIENb.

B nexapToBoit cucTeMe KOOpAUHAT PACCMOTPUM
Jlexalyo Ha noayruiockoctu (z<0) ruroiuanky
TOJILUMHbLI 4 B BUAE OECKOHEUHO! B HaMpaBleHUH
y NOJIOCHI U WHPHUHBL X B HarnpaBAeHUM X (PUCY-
Hok 3.1). Jlanee pa3zoObeM [UTOLLAAKY HA CUCTEMY
6anok, Kaxnas U3 KOTOPbIX MMEET BLICOTY A, Gec-
KOHEYHA B HANpaBIeHUU y U WMPUHY [,. Bennyu-
Ha BUOPOCKOPOCTH Kaxaow GalKM OrnpenensieTcs
no dopmyne

. wP,.], ” e
|EJk“+Ky+ich-—mm‘ ' (34)
6.5k

e K)' =__.g._£'.r_.._,
2+h, /O + 20)
K, = -pch;
!
_ mo? ¢
EJ |’
w2
J =—; — MOMEHT HHepLUK Ganku;

m, l,, h — COOTBETCTBEHHO TIOTOHHasA Mac-
ca, IUMPUHA U BhICOTA OaJIKH;
E — monyns FOura marepuana 6anku;
A up — xoapduuments Jlams;
p — IUJIOTHOCTb IPYHTA;
¢ — CKODOCTb NMpPOOJBbHLIX BOJMH B
TPYHTE;
P,, — BHEUIHsAs cuna, NeACTBYIOLIAA CO
CTOPOHbI noe3na Ha Hanky, oc-
TasibHble 0603HaYEHUST TPUBOAAT-
cs B 3.2.2 nacrosiero CIT.

Tadonuua 3.3 — HWcxoaubie napaMerpbl LIS pacyera. 3HayeHue IHHAMHYECKOHR CHIIbI, AeHCTBYIOUIEH

Ha JOTKOBYI 4aCThb TOHHENAA

Moaynb aedopmauunn rpyHra 18 MIla
Koadduunenr Tyaccona rpyura 0.3

TnoTHOCTD rpytHiTa 1700 kr/\d
TonlmMHa TOTKOBOK YaCTH TOHHeS 0.5 M
InpriHa NOTKOBOH HacTH TOHHEAS 19 M
Mounynb aedopmaunn AOTKOBOI HaCTH KOHCTPYKLIMH 30000 Mila
Koaddunuuent [MyaccoHa 10TKOBO# YaCTH KOLCTPYKUHH 0,2

IInOTHOCTL IOTKOBOMH YaCTH KOHCTPYKLUMH 2300  xr/m3
Yacrora (I'u) 16 31,5 63
[TpuseacHHas anHamuvcckas cuna (H/M) 1 0,25 2
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P, — mpuBenclHas AHHAMUYECKAs Cuna, AEHCTBYIO-

1138 HAa JIOTOK CO CTOPOHbI noe3na; / — obaenka; 2 —
JIOTOK; 3 — moe3xn

Pucynox 3.1 — CxeMa pacuera

Taxum 06pa3soM, mist U3BECTHbIX cUil P, Hali-
IeM BUOPOCKOPOCTH OaNOK C TOYHOCThIO 10 KOH-
CTaHT M3 OOLLEro pelleHHUs, ONpeaeaseMbiX YCI0-
BUsIMM Ha rpanuue 6anku. Obuiee peliieHUe Ui BUO-
POCKOPOCTU JIOTKOBOM 4YaCTH TOHHENSA HaXONUTCH
M3 pelUEHUs IMHENHO CUCTEMb! YPaBHEHU A HA Bbl-
LIEYTTOMSIHYTbIE KOHCTAHTBI, COCTABJIEHHOH U3 YpaR-
HEHUH Ha FPaHMYHBIE YCIOBUS WIS CaloK, a MMEHHO
Ha YCJIOBMSI PaBEHCTBA CMelileHUi ¥ BUGPOCKOpoC-
Teit MPUMbIKAIOILMX IPYT K APYTY Kpaes 6ayiok. Be-
NUYUHBL CUN P, JUIst KaXKA0H Galki{ OnpenensioT-
Csi TIEPECYECTOM IKCIEPHMEHTANBHBIX A3HHbIX, Bbl-
NONHEeHHBIX o dopmyne (3.3).

3.3.4. Ha ctanuu pa3paboTKy TeXHUKO-3KOHO-
MUUECKOT0 O0OCHOBAHKSA MU [POEKTA MOAIEMHbIX
COOPYXXECHUHA METPOIONUTEHA (CTaHUMMH, TYMUKOB
¥ KaMep cbe3na) BeMuyrMHbI BUOPOCKOPOCTH J10T-
KOBOM 4acTu HOMYCKaeTCsl OLIEHUBATE HA OCHOBE
PE3YNbTATOB HATYPHbIX U3MEPEHMIA, POBENEHHBIX
Ha JEeHUCTBYIOLLMX COOPYXEHHUSX METDOMNOMUTEHA,
MMEIOWMX AHANIOTHYHYIO KOHCTPYKLMIO MOMeLle-
HUA WM BEPXHEr0 CTPOEHMA MYTH, a TAKXKE HAXols-
MXcd B aHANOTMYHBIX, KaK U MPOEKTUPYEMbIi
00DBEKT, MHXEHEPHO-Te010rMUeCKUX ycnosusx. [1pu
3TOM pa3iuuue CBOWUCTB IPYHTa U CKOPOCTH IBHU-
XEHUS M0e300B He NOIXHO npesbiars 10—15 %.

3.4 Pacyer oxuIaeMbiX 3Ha4YeHHil BuOpaLuyu
NOBEPXHOCTH TPYHTA BOAM3H MeperoHHbIX
TOHHeJell, CTAHLMIA, TYNHKOB H KaMep Cbe3na

3.4.1 BeprukanbHble ¥ FOPU3OHTAIbHbIE CO-
CTapasiowmne BUGPOCKOPOCTH HAa MOBEPXHOCTH
TPYHTa onpenesioTcest no popmysne

v.2(i) = Vi + vy (3.5)
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3anech Vg — BHOGPOCKOPOCTb, BbI3BAHHAS BOJI-
HO#i Panes, BblyMcasieMasd mno

¢opmyne

vg = %vmax exp(-Bkgx); (3.6)

f — ko3bdUUMEHT 3aTyXaHUS B IPYH-
Te;
k, — BONHOBOE 4MCNO BONHBI Panes;
Y, ,; — COOTBETCTBYIOLIKME [IPOEKUMH BUO-
POCKOpPOCTH, BbI3BaHHbIE MPO-
IOONbHON BONHOM B [PYHTE, BbI-
qucnsieMbie 1o GopmyJie

Vi = ,—f"—;,/v,zmx + Vuax €XP(-Bhyyx2 + HE).
\/x + Hj

Ipuyem H, — mybuHa, Ha KOTOPOH HAXOAMTCS
JIOTKOBas YacTb 06IENKY TOHHES,
X — ylaneHue OT IPONOJbHON ocH
TOHHEN;
R, — xapakTepHblii pa3Mep, MPEACTaB-
JiA01ui coboi MUHUMAaNbLHOE U3
D/2 — nonoBuHbI WHPHHBI TOH-

HeJs;
S
kg = % OTHOLUEHHUIO CKOPOCTHU NPOAOAL-
HBIX BOJIH B IPYHTE K KPYroBO#
YacToTe;
Vi3 max — MAKCHMaJIbHble BENMYMHBI BUG-

POCKOpDOCTH Ha JIOTKOBOW 4acTH

00enKy TOHHE S, MPUHUMAEMBbIE

B COOTBETCTBUM C pa3feyiom 4;
Vinax — MAKCUMATBHOE U3 HUX.

3.4.2 BennunHbI BUGPOCKOPOCTH (MaKCUMAaNb-
HOTO WX 3KBUBAJEHTHOIO) MOBEPXHOCTH [PyHTA
B OKTaBHbIX MONOCAX YACTOT v, ,(/) MPU MCMONb-
30BaHUM BUOPO3ALUMTHBIX MEPONPUATHIA OMpese-

nsoTcs no gopMmyne
M2(1) = V(DK 2(0) / D), m/e,

rae D(i) — 3¢ peKTUBHOCTL OAHOTO MM He-
CKONBKUX ONHOBPEMEHHO MC-
No/b3yeMbIX BUOPO3ALLUTHBIX Me-
pONpHUATHUI B OKTAaBHOH Monoce
C HOMEpOM i, KOTOpas ornpene-
nsietcst o tabnauue B.1, mpuse-
JeHHOM B npunoxeHduun B HacTo-
sauero CBoaa npasui, WK pac-
CUMTBHIBAETCA B COOTBETCTBMH C
paszaenoM 5 (cMm. Takxe Tabauiy
X.1 B npunoxenuun X).
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3.4.3 KoppekTupopaHHasi BeanuuHa Bu6po-
CKOpPOCTH BBIYMCIIsIETCs 110 dopmyne

“°""—\/7 ? +vl,(7) +v,,(3)‘.

Bennuunbl v, ‘2(1) BBIYMCAAIOTCS B pasgenax 6.1 win
6.2 HacTosiuero CBona npaBsu.

3.4.4 DKBUBWIEHTHOE KOPPEKTUPOBAHHOE 3HA-
yeHHe BUOPOCKODPOCTH BLIMMUCASIOT Mo hopMye

Kopp _
Veq =

z kOpP
max,j

3neck T, — BpeMst OUEHKM BHOPALMOHHOIO BO3-
JENCTBUSA,
ch — YaCTUYHOE BpeMs BO3[EHCTBUS BUO-
paLury, COOTBETCTBYIOLIEE peanun3a-
LUMH j~TO peXuMa IBUXEHHUs I10€3-
HOB,;

Vmaej — MaKCHMMalbHOE KOPPEKTUPOBAHHOE

3HaYeHye BUOPOCKOPOCTH, XapaKTe-
pU3yIolliee MHTEHCUBHOCTb BUOpa-
UMM 33 BpeMsi T
3HayeHUst BENUUHMH Bpemeﬁu BO3AeiicTBHUA B1G-
paLuu ONPEAENsIOTCS COMIAaCHO NPEAIoiaraeMo-
MY rpauKy ABUXEHHS MOE3R0B HA TMHUU METPO-
MONUTEHA.

4 OITPEJEJIEHUE ®U3HUKO-
MEXAHUYECKHX CBOVICTB IPYHTA
TP PACYETAX BUBPAIITNHN
B IIOMEILEHHAX XKUJIBIX
N OBHIECTBEHHBIX 3JJAHUU
OT IBM2KEHUA ITOE3TOB
METPOIIOJIMTEHA

4.1 O0ume noJoxeHus

4.1.1 3a KpuTepuit BUGpaLUU NPUHUMAIOTCS
abCcoNOTHBIE MaKCHMabHblE U IKBUBAIECHTHbIE
BEJIMYMHDBI V., V,, B OKTaBHbIX AManasoHax (co
cpennereomcmuqecxumu yactotamu 16, 31,51 63
Tu), M/c?, a TakkKe KOPPEKTHPOBAHHbIE MAKCH-
ManbHble U SKBUBAJIEHTHbIE BeNMUYMHBL. Jlonycka-
€TCS1 TaKXE MONb30BATHCA COOTBETCTBYIOLLHUMHU
nepevyUCNeHHbIM BENIYUMHAM v YPOBHAMH BHOpO-

CKOpOCTH, onpeneasteMbiMyu COOTHOWEHHUEM:

L =201g(v/v), ab, 4.1)

rae Vv, — NOporopas BEMMYMHA BUGPOCKOPO-
cTH, paBHasa 5-10"% m/c. Benuuuna
BUOPOCKOPOCTH v OfpenefisieTcsl B
COOTBETCTBUH C pasfesioM 3.

4.1.2 Ins cTaHnapTU3alMK¥ U31araeMoii B Ha-
ctosiueM CBole NpaBusl METOAUKHU OMpedeeHus
(PH3UKO-MEXaHUUECKUX TAPAMETPOB MPYHTA B Ad/lb-
HejilIeM PACCMATPUBAIOTCS 3KBUBANIEHTHbIE BEJIM-
4Y1Hbl BUDPOCKOPOCTH B OKTABHLIX AMANa30Hax 16,
31,54 63 T'u.

4.1.3 Ilpu ucnonb30BaHUM MONAOXKEHUN pa3-
nena 3 B pacyeTax aMmauTya BUOPOCKOPOCTH Ha
MOBEPXHOCTH TPYHTA TpeOyeTcs 3aaHKe Caeaylo-
LIMX NapaMeTPOB rPYHTOBbIX YCAOBUIA:

e TUNA cTpaTUdHUKALUUU (YUCTIO CNOEB);

e MJIOTHOCTU FPYHTA B KaXXA0OM CJO€E p;

e CKOPOCTEii NMPOAOJILHBIX U MOMEPEUHbIX Y-

PYTHX BOJIH C; M C, B KQXIOM CNOE;

e K03(uuMeHTa 3aTyxaHus B B Kaxaom

cjioe.

4.1.4 Tlpu anann3e pacnpocTpaHeHUsT BUOpa-
LMWK B IPYHTE OT TOHHEJEH METPONOAUTEHA pac-
4eThl CNIENyeT MPOBOAUTL B HOPMUPYEMbIX OKTaB-
HBIX IMaNa30Hax co CPEAHEreOMETPUUYECKUMH Ya-
ctotamu 16, 31,5 1 63 I'u, Tak KaKk UMEHHO B 3THX
OKTaBax MPU ABUXEHHMH MOE3A0B METPOMOAUTEHA
HabmonaloTcs HauboMbLIMe MPEeBbILLIEHUs 3Haye-
HUIl BUOpALIMM B 30AHUSIX Hal HOPMAaTUBHBIMU
BEAUYUHAMU.

4.2 OueHKa ynpyrux IHHAMHYECKHX,
MACCOBBIX H AMCCHNATHBHBLIX NAPAMETPOB

rpynTa

4.2.1 B cootBeTcTBUM C pasnesioM 3 (3.1.6, 6)
MIpY pacyeTax BeJIMYMH BUOpaLM HA MOBEPXHOC-
TH TpYHTa TpeOyeTcsi orpeleseHue ClenyoLuX
rapaMeTpoB IPYHTOBBIX YCJIOBUit B 3alaHHOM paii-
OHE:

e cTpatuUKaLUY — YUCHO CIIOEB U TONMUNHY
Kaxnoro cnost (pajee NpuHHUMaeTcst obuiee
yucno cnoes | < N, < 3 € CyLIeCTBEHHO OT-
NIMYAI0UMHCS CBOMCTBaAMM);

e [IOTHOCTH [PYHTa B KaXAOM CJlO€ p;

® CKOpPOCTEH MPOMAONBHBIX U MOMNEPEYHbBIX Y-
PYTUX BOJIH ¢; M ¢, B KQXIOM CJIOE;

e ko3(duureHTa 3aTyxaHusa B KaxXaom
cioe.

MakcumManbHoe YKucno cnoes 3 BoibpaHo ¢ yue-
TOM MHOTOUUCJICHHbIX PACYETOB, MPOAETAHHbIX B
peanbHBIX TOPOACKUX YCAOBHSIX. DTOro YHCAAa AOC-
TATOUHO IIsi AOCTILKEHISE TpeOyeMoll TOUHOCTH
OUEHOK Benu4uH Bubpockopoctu B 2 — 3 ab.

Ecnau nauHamMuveckye 4 AMCCHIIATUBHBIC CBOIT-
CTBa ABYX COCEAHMX CN0OE€B OTIHUYAIOTCH COOTBET-
CTBEHHO MeHee 4YeM B 1,5 u 2 pa3a, JaHHbie Ciou
o6beANHAIOTCS B OAUH C 06Llueil CyMMapHOi Ton-
WKUHOMK h = h + h, K CPEHUMM CKOPOCTAMM pac-
fIPOCTPAHEHUSI YNPYrUX BOAH M KodhPuumneHrta
3aTyXaHU:



- c,l.,hl +c,2‘,h2 )
’ h+h
“4.2)

8= Bih +Bohy
h+h

3mech |, 2 — HOMep cnos, UHAEKCH [ U f COOT-
BETCTBYIOT NPOAOAbHBIM M NTONEpeY-
HbIM BosiHaM. [Ipu 3TOM Heobxonu-
MO paccMaTpuBaTh JULIb BEPXHIOIO
4acTb IPYHTA A0 IIyOUHBI

H=hg +5,M, (4.3)

3necb h g, — PAcCTOSHUE OT [IOBEPXHOCTU IPYHTa
JIO OCHOBAHMS OOIEIKM TOHHEJIS.

4.2.2 Tlpu onpene/ieHHH CTPYKTYphl BepXHeil
YaCTH IPYHTA Ha NPeJBapUTENbHOM 3Talle aHaJIN-
3a [eOJIOTUYECKON CUTyalnu HeobXxomvMMo pyko-
BOJCTBOBATHCA HUMEIOLIEHCS TeoJIOrHYeCKOi HH-
dopMaLieit: cxeMamMH pa3pe3oB BIOJb TPacChl M
T.11. Mcrionsays 3HayeHus, PEeACTABICHHEIE B 1P~
JIOXEHUU A ¥ NPaBHIO O0beIUHEHUS COEB ¢ OIU3-
KUMHU CBOMCTBaMHU U3 I. 4.2.1, CTPOMM HaYabHYIO
O0HO-, ABYX- WIMX TPEXCJIOMHYI0 MOAEIbL TPYHTA.
TIpy 3TOM TONLUMHEI C/IOEB 3aAI0TCSE OKOHYATESb-
HO, a UX AMHAMHYYECKHE U AUCCHIATHBHBIC Napa-
MeTPHBI TPeOYIOT HanbHENHIIero yTOYHEHUA.,

4.2.3 Eciy npeasapuTe/ibHas MHGQOpMaLUS O
re0JIOrMYECKOM CTPOEHHMHU IPYHTa OTCYTCTBYET, He-
06X0AMMO PELLAaTh IIOAHYIO OOpaTHYIO 3a[a4y C He-
U3BECTHBIM YMCJIOM CJIOEB, UX TONLIMHAMH, AMHA-
MHUYECKUMM ¥ JHCCUITATHBHEIMU CBOMCTBaMH.

4.2.4 Bcnencrsie TOro, YTO B FOPOACKHUX YC/IO-
BUSIX TUIOTHOCTb TPYHTa MEHSIETCS HE3HAYMTENILHO
(1600 — 2000 xr/m?%), 3THM H3MEHEHUEM B Npeae-
Nax NpUeMIeMoil TOYHOCTH PAacYeTOB MOXHO Ipe-
HeBpeyb M CYUTATH ee IOCTOSTHHOM p = 1800 kr/M3.

4.2.5 Koapduuuent ITyaccoHa misg rpyHTa B
TOpPOACKMX YCJIOBUSIX MEHSAeTCs B npenenax ot 0,1
1o 0,45. HecMoTps Ha 3T0, OMBIT PaCYETOB IOKa-
3bIBAET, YTO KOHKpETHasl BETMYMHA JAHHOIO KO-
3¢ duULIMeHTa OKa3bIBAET HE3HAYUTENBHOE BIUSHUE
Ha BEM4KHY BuOpockopocTu. B cuny 3toro B npe-
nenax MpUeMIeMOit TOMHOCTH PacYETOB MOXHO
CYMTATh €ro MNOCTOSIHHbIM K PABHBIM €ro CpelHe-
My 3HayeHuio v = 0,4.

4.2.6 Yto6bl yuecTh 3aBUCHMOCTb OMNpenesise-
MbIX NMAapaMeTPOB OT 4acTOThl, a TaKXKe, MPUHK-
Mas BO BHUMaHHe 4.1.4, pacueTsl caeayet npoBo-
IUTb B OKTaBHbIX KHAMNAa30HAX CO CPEAHEreOMETPH-
YyecKMMH Yactotamu 16, 31,5 u 63 T'u.

4.2.7 Pewenue o6paTHO 338341 OLEHKU Na-
PaMETPOB rPYHTA NPOU3BOAMTCS METOAOM Moabo-
pa UX KOHKPETHbIX BENIMYMH C TMOACTAHOBKOWH B
pacyeTHYIO CXeMy, W3JIOXEHHYI0 B pasaene 3 W
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CpaBHEHHMEM PaCCYMTAHHBIX 3HAYEHHU i ¢ Habopom
U3MEPEHHbIX BEJIUYMH HA Pa3HbIX PACCTOSAHUSIX OT
UCTOYHUKA BUOpauuHu. [Ipu aTOM rocTynare Hano
cnenyoltum obpasoM. B xayecTse HauanbHOTO Mpu-
OnnxeHuss GepyTcad HUXHHUE 3HAYEHUS CKOPOCTH
NPONOALHBIX BOJIH K MUHUMANbHbIC BETHYUHDI KO-
a3 duLMeHTa 3aTyXaHUs (CM. IPUIOXEHUE A) and
COOTBETCTBYIOLUETO IPYHTA. 3a1al0TCS TAKKE MaK-
CHMaJIbHble 3HaYEHUsI TEX XXe MapamMeTpoB AN CO-
OTBETCTBYIOUIErO TUNA rpyHTa (U3 TOM Xe Tabau-
ubt). C y4eTOM MPUHATOrO TOCTOSHHOTO 3HA4YEHUA
koadduumenta ITyaccona, CkopocTb MonepeyHbIX
BOJIH B TpYHTE HaxoauTcs no ¢opmyne

1-2v 172
Cr=01[m] . 4.4)

Iloacrapnsisi 3HA4EHUS JUIA CKOPOCTEH Mpo-
JIIONBHBIX Y TIOMEPeYHbIX BONH U KO3 duumeHTa
3aTyXaHUS B KAXAOM CJIO€ B PAaCUETHYIO CXEMY,
OMUCaHHYIO B pasfene 3.4, HAXONUM BEMUYMHBI
BUOPOCKOPOCTH B TEX XK€ TOYKAX, B KOTOPBIX MPO-
HM3BOIMWIKCH U3MepeHus. Eciu nonyyaemas HeBs3-
Ka HE MPEBOCXOAUT TOYHOCTH U3MepeHHUM (00bIY-
HO 3T0 2 — 3 ab), Toraa 3axaya OUEHKU MapameT-
POB CUUTAETCS PEIIEHHOMU.

Ecnu npu nepBoit nporoHke tpeGyeMoil To4-
HOCTH JOCTHYb He yNaercsi, HeOOXOAuMO Bapbu-
pOBaTh HayalbHble 3HAYEHUS 1M ONpeesIOLIHX
napaMeTpoB (pucydok 4.1). BHauyane cnenpyer us-
MEHATb KO3PULUUEHT 3aTYXaHHUs, Ha KOKIOM Cle-
OYIOLICM LUare WTepallMy ONpencssieM ero Kak

B=p . +iAB i=123 (4.5)
C LIaromM
AB = (Brax ~ Brin)/3- (4.6)

3nech B, ¥ By, — COOTBETCTBEHHO MAKCHMaIb-
HOE MU MUHUMAJIbHOE 3Haye-
Hue KoadduuueHTa 3aryxa-
HUs Uit JAHHOTO TUMA TPYH-
Ta (CM. TIpUWIOXKEHHE A).
Ecay npu HekoTOpoM 3HaYeHUU KO3DDULM-
€HTa 3aTyXaHUA yAaeTcs JOCTHYb YAOBNETBOPUTEIb-
HOTO COOTBETCTBUS IKCIIEPUMEHTAIbHBIM NAHHbIM,
TO 3aJa4a CYUTAETCA peleHHONH. B mpoTUBHOM ciy-
Yyae BapbUpyeM CKOPOCTb NPOACALHBIX BOAH ANs
Kaxzaoro cnos rpysTa. [1pu 3ToM Kaxuoe cnenyro-
Liee /-e 3HayeHHUe CKOPOCTH BbIOMpaeTcs clenyo-
MM oOpa3oM:

¢ =cpndhi=1,23,.. 4.7

i

KoadbduuueHT d BoiGHpaeTcs B 3aBUCUMOCTH OT
BE/IMYUHBI OTHOLUEHHUS C,, /¢, . 13 Tabnauupl 4.1.
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Ta6nuua 4.1 — Bubop koapdunuenra d n3
Bhipaxenun (4.7)

c /¢ d

max/ min

<3 \)cmnx /cmin
<6 ‘%/Cmax /Cmin
>6 \)4 Cmax / Cmin

30€eCh €y M Cpppy — MHUHUMAIBHAS M MAKCHUMATb-
Hasi CKOPOCTH MPONOJIbHBIX
BOJH AN AAaHHOTO THUIA
rpyHTa (CM. NpUIoXKeHu e A).

Takum o6pa3om, B 3aBUCUMOCTH OT 3HAYCHUs
Cmax/ €min ©MEEM 3, 4 WK 5 uTepauuii Mo cKopoc-
TH NPOAOJLHLIX BONH. CKOpPOCTH FIONEPEYHbIX BOIH
TP KaXI0M MTEPALMU BbIYKCIIAETCS N0 hopMye
(4.4) nacrosiwero CI1 ¢ mocrosiHHbiM K03hdu-
uuenTtoM [TyaccoHa. [Tpn HEOGXOMUMOCTH Ha KaX-
o1 utepauuu Bapoupyercd KosbduuueHT 3aTy-
XaHus.

Ecnyu Ha HeKOTOpoM are 1oCTUraercs tpedy-
eMasl TOYHOCTb, 3aaya OLEHKHU NMapaMeTpoB CUU-
TaeTCA pPeLIEeHHOMH.

4.2.8 Ecnu ucxonHble naHHBIE IO TEONIOTHYEC-
KOMY CTPOEHMIO IPYHTA B paCCMAaTPUBaEMOM pait-
OHE OTCYTCTBYIOT, TOrZa M3 UCXONHBIX HaHHBIX
UcKmouaercss MHGopMauus o cTpaTUdUKaluH,
MPU 3TOM OOMNOJHUTENbHBIMU HEU3BECTHBIMU Ma-
paMeTpaMu SIBIISTIOTCS] YMC0 cioeB (oT | mo 3) u
TOALLMHA Kaxaoro cjos (oblee YUCao NOMOTHU-
TENBHbBIX [TapaMeTpoB OT | no 4). AHanu3 BexeTcs,
HaAuMHasl ¢ NpOCTeiileid OAHOCIOMHON Momaenu,
ecnu npu 3ToM TpebyeMas TOYHOCTb HE JoCTura-
€TCst, OCYLUECTBISICTCS MEpPeXoA K ABYX- U Tpex-
CcnoiHbIM cTpaTidukauusaM. BbIGop TOMUMHB Kax-
JIOro CNOsl OCYLLUECTBIISETCS U3 yyeTa XapakTepa [o-
BeNeHHMs Mnons BMOpauuu, NONYYEHHOrO B IKCIE-
pUMEHTEe, Ha MaloM U OONbWOM PAacCTOSHUMU OT
UCTOYHUKA.,

HauanbHbiMK 3HAYEHUAMM A1 CKOPOCTH Npo-
JONbHbBIX BONH BbiOupaercs Bennuuua ¢ = 100 m/c,
a ans koadgduuuenTa 3atyxanus f = 0,03,

4.2.9 B cnyyae Haiuuusi ApeasapUTeabHON HH-
dopmauru O reonorMUEecKOM CTPOEHUU BEpXHeil
YaCTH IPYHTa NOMONHUTENAbHbIMU UCXOAHBIMU laH-
HbIMU (rapamMerpamu) sSBASIOTCA:

* TUN CTPaTU(HUKALIMHK, T.€. YUCIIO CJI0EB B Bep-
XHEH 4acTW rPYHTA A0 MNyOGUHbl, onpenens-
eMoit BbipaxeHHeM (4.3) ¢ yyetom 4.2.1
HacTtosiwero Csoza npaBui;

® TOJILLMHA KAXIOro CJOs;

& MUHUMAJIbBHAA U MAaKCHMManbHasi BEJIHYHHA
CKOPOCTH NPOAONBHDLIX BOJH IS KAaXA0ro
cnosi (NpuaoxeHue A);

¢ MMHUMajbHasi U MaKCUMalibHasl BEMYUHA
KO3 bHLMEHTA 3aTyXaHMsI IPOAONBLHDBIX BOMH
IUIL KaXAOTO cnost (MpuioXeHue A).

4.3 Iouryuenue HCXOIHOM IKCNEPUMEHTAILHOI
uHdopManuH Npy onpeJesieHUN
NapaMeTpoB IPYHTA

4.3.1 CpenctBa U3MepeHuil BUOpaLuK AOIX-~
Hbl cooTBeTCTBOBaTh TpeGoBauusaM F'OCT 12.4.012
M MMETH AeiCTBYIOLIEE CBUAETENLCTBO O MTOBEPKE.

4.3.2. [Ina u3MepeHUss KOPPEKTHPOBAHHOIO
3HaYyeHUs. BUOGPOCKOPOCTH CNEAYET MPUMEHSATH
cpeacrBa U3MepeHuil, obecrneymMBaloIMe 4acToT-
HYIO KOPPEKUMIO B BEPTUKAILHOM M [OPU3OHTaNb-
HOM HanpasjleHUAX Ui oblwieil BubOpauuun no
I'OCT 12.1.012.

4.3.3. [Ins BLINOJHEHMS YaCTOTHOTO aHAIN3A
clenyeT MPUMEHSTD Anmnapatypy, yAOBIETBOPSIO-
utyio TpeGoBanuam F'OCT 17168. PexoMennyemslit
TepeveHb COBPEMEHHBIX HM(GPOBBIX AaHAIU3ATOPOB
npusefeH B npunoxenuu .

4.3.4 Jlomyckaercsi npenBapyTesibHast 3anuch
CUrHaJla HA U3MEPUTENbHbIIE MAarHUTOMOH C Moc-
Jemyiouieit o6paboTkoit 3anucaHHOIT MHGOpMaLIUu.

4.3.5 Hcrionb3oBaHue 1ocaeA0BaTeIbHOCTH pac-
yeta 4.2.1 — 4.2.9 (cM. pucyHok 4.1) HacTosero
CIT ocHOBaHO Ha pe3y/abTaTax M3MEpPEHUIl BesH-
YUH BUOpALMM HA Pa3HbIX PACCTOSTHUSIX OT CTaH-
JApTHOTO MCTOYHUKA Ha YYacTKe, Ha KOTOPOM BIOC-
JIEICTBUH [TPEATIONAracTCs MPOrHO3UPOBAHUE BUO-
pauMy OT NeHCTBYIOLIEN, CTPOSILLEENHCS MITH MTPOEK-
TUPYEMOIt TUHUM METPONoNuTeHa. O01Last METOaM-
Ka MONydeHUsT IKCMEPUMEHTANIBHON HHQpOpMaLHH
JIOJDKHA BKJTIOYATh CNIENYIONINE KOMITOHEHTBI:

e OMUCAHMUE annapaTypbi, UCIMOJAb3YeMOH B

fnpouecce U3MEPEHU;

® OMMUcaHue NPoLEnYpbl U3MEPEHMUIA;

e OrnucaHue crocoba rnpeacTaBaeHUs MOMYYeH-
HBIX Pe3YJbTATOB;

& OMUcaHue NpoLenypbl 00paboTKU pe3ynabTaTos.

4.3.6 CtaHaapTU30BAHHBIK MCTOYHUK BUOpa-
LMY Ha MOBEPXHOCTH IPYHTA AOJKEH YAOBJIETBO-
PSTh ClleAyIOLUUM TpeOOBaHUSAM:

« B KAQyecTBE UCTOUHUKA WUCMOAB3YETCS CTaH-
IapTHbIHA B3pbIBIAKET MOLHOCTbIO 50 — 1001
TPOTU/IOBOFO IKBMBAJIEHTA (Janee — UCTOU-
HUK);

® UCTOYHUK MOMELIACTCA B CKBAXUHE HA TNy-
OMHy, COOTBETCTBYIOLLYIO rMyOHHe 3aknan-
KW TOHHENS METPOMOMUTEHA;

® B MeCTe pacnooXeHUsi HCTOUHMKA CKBaXHU-
Ha He JOJKHA UMETb YYTYHHOH MM XeJe30-
OeToHHOI 06canHoi TpyOhl;
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3ajaHue npeaBapuTenbHON MOLENH
cTpaTuduKaumum

Her

A4

4

Urteparusbiit mpouecc Boifopa Mogean ctpaTuhHUKaLMu

Y

Her

A 4

Boi6op HauanbHOTO NMpUOBAMXEHHUA
JHHAMHUYECKHX MTapaMeTPOB

rpyHTa

Her

¥

WrepaTuBHEIN npouecc
onpeneneHusi KoagduumneHTa
3aTyxaHus
B=Bn, + 4B, i=1,2,3

UtepaTtuBHBIH npouecc
onpeneNeH!s CKOPOCTH
pacrnpoCcTpaHeHUs
MpPONOABbHBIX BONH
¢ d

= cmin

ConocrasneHue pacYeTHBIX 3HaYEHHIA C
3KCHEPUMEHTAIbHBIMH JaHHBIMA

Her

v Ha

Pe3yanrar: 3Ha9eRHe AHHAMHYECKHX NapaMeTpoB
IPYHTa QIS KAXKIOrO CJIOS

e B Cllyyae, eCIM npoBeaeHue u3MepeHus Ge3
o6cagHOi TpyObl HEBO3MOXHO, ROTyCKaeT-
€ MCONB30BaTh MOCNEAHION, MpeABapH-
TeJIbHO OMNpEAC.INB ee aKYyCTUUYECKHIl K03~
duumneHT nepenayr (CHUXKEHUE aMILIUTYAbI
BUOpALIMK HAa BHEUIHEH MOBEPXHOCTU TPY-
Obl, KOHTAKTUPYIOLUEH C TPYHTOM);

¢ B MNIaHE MECTO 3aKNANKK MCTOMHUKA JONAXK-
Ho ObITb yaaneHo He Gonee yem Ha 10 m oT
OCH TOHHEIS.

4.3.7 HatypHbie u3MepeHHUst BeJIMYHH BHOPO-

Pucynox 4.1 — brok-cxema peain3auiuu airopuT™Ma ONpeaenieHns AMHAMUUSCKUX napameTpos rpyHTa. «Ja» U «Her»
03HayaloT COOTBETCTBEHHO BHIMOTHEHHUE M HEBLINOAHEHHE YCNOBUM COBMANCHUA PACHETHBIX U H3MEPEHHbBIX JaHHbBIX

¢ U3MepsIEeMbIMM BEIUYMHAMM SABSIOTCS abco-
JIIOTHbIE JKBMBAJIEHTHbIE 3HAYEHUS] BEPTH-
KaJIbHBIX M FOPU3OHTAIbHBIX KOMHOHEHT BUG-
POCKOPOCTH;

* U3MEpEeHHE BENMYUH BEPTHKANIBHBIX M FOPH-
30HTaNbHbIX KOMMOHEHT BUOPOCKOPOCTH
NPOU3BOAUTCA Ha MOBEPXHOCTH IPYHTa B 5
TOYKaX C waroM 10 M, yaaaeHHbIX OT HCTOY -
HUKa Ha paccrosHye or 0 10 40 M (o mo-
BEPXHOCTHU IPYHTa) B MEPIEHAUKYIAPHOM K
JIMHHU METPOMOJMTEHA HAlPaBlI€HUH B CTO-

POHY HMeIOLLEeCs XUNOoii AY aAMUHHUCTpPa-
TUBHOM 3aCTPOAKM, NIPU ITOM MEPBYIO TOY-

9
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Ky HeoGX0oAMMO pacronaratsh Hal OCbiO TOH-
Hesst MO OJHY CTOPOHY OT CKBaXHHbI, a OC-
TalbHbIE — [0 APYIYIO Ha paccTosiHuax 10,
20, 30, 40 M OT OCH CKBaXXMHBI;

e U3MEPCHMS MPOBOAATCS B B HOPMUPYEMbIX
OKTaBHbIX JMAMa30HaX CO CpeAHEreOMeTpPH-
yecKKHMHU vactotamu 16, 31,5 u 63 I'u.

4.3.8 PexoMeHmyeTCs pe3ynbTaThl U3MepeHuit

MONBEPraTh CTaTUCTUYECKOH 06paboTKe C BBIYUC-
JIEHUEM CPEIHHX 3HAYEeHHil BUOPOCKOPOCTH Vep B
OKTaBHbIX MOJIOCAX YaCTOT N0 GopMyie

ITpu 3TOM CpeaHeKBapaTHYECKUE YKIOHEHUS
BUOPOCKOPOCTH B OKTaBHBIX MOJIOCAX YACTOT Bbl-
YUCIAIOTCA 10 dopMmynie

n

Z (vi - vcp)2

i=l
n-1

JOCTaTOYHOCTD YKC/IA MPOBENEHHBIX U3MeEpe-
HUI n MpoBepsieTCA UCXOOA M3 YCJIOBHUSI obecIte-
YEHHS OTHOCUTEJBHOIO AOBEPUTCIBHOIO HHTEP-
Bana e = + 0,4 cpenHero 3sHayeHus1 BUOpocKopoc-

TH B OKTaBHBIX MOJIOCAX YaCTOT MpPU N0BEPUTENDb-
Hoit BeposTHocTu 0,95,
JloBepUTENbHBIM MHTEPBAA BBIMMC/SICA MO

¢opmMmyne

c
Av =1, —,

Jn

roe n — YHUCINO USMEPEHUIA,

G — 3Ha4yeHUsA CPEAHEKBAAPATHYECKHX YK-
JIOHEHU BUOPOCKOPOCTH B OKTaBHBIX
oJaocax 4yacToT,

t, — Ko3pduureHT CTbIOAEHTA.

4.3.9 Ilocne nosmydeHust KCTIEPUMEHTAIBLHOIO
MacCHBa NaHHBIX (B HAalleM CJIyyae COCTOSALIETro U3
HabopOB aGCOMIOTHBIX IKBUBANICHTHBIX BEJIMYMH BEp-
TUKQIBHBIX ¥ TFOPU3OHTAIBHBIX MPOEKUU BUOPO-
CKOPOCTH B 5 TOYKaX Ha MOBEPXHOCTH TPYHTA) NpH-
MEHSIETCS MpOLIEAyPa, HIAOXEHHAs B pa3aene 4.2. B
pe3y/bTaTe ee BBIMOJHEHUS] KOPPEKTUPYETCS Mpef-
BapHTeJIbHAasi MOAEJb CTPOEHHUS BepXHEil YaCTH [pYHTa
WIK B ClIy4ae ee OTCYTCTBHSI CTPOUTCSI HOBast.

4.4 OrpaHwienns METOINKH onpeaeJeHHs
IMHAMHYECKHMX MapaMeTpos rpyHTa

4.4.1 Hacrositumii CBoj npaBwWI MO3BOJISET OIN-
pelesiuTh NIMHAMUYECKME U JUCCUITATUBHEBIE Mapa-
METpbl BEPTHKAJILHO CTPaTUHUIUPOBAHHOTIO IPYH-
Ta MMpHY pacyeTax BeJUYMH BUOPALIUM OT ABHOKCHHA
[TOE3[I0B METPOIOJIMTEHA COTJIAaCHO pasfeny 3.

1 0 2 3 4 5
o' 1a o
aZ
Js
ax
-

00’ — ocb TOHHeNA (NEACTBYIOIIETO WAK CTpoALIErocs); AS — CKBaXHHa, B KOTOPYIO MOMELAETC UCTOYHHK S,

rnyGMHa UCTOMHUKA AOJDKHA PABHATHCA PACCTOAHMIO OT OCH TOHHENS 10 MOBEPXHOCTH IPYHTA; /—5 — TOUKH H3Mepe-

HHi1, PacCTOSIHME OT CKBaXHHH A0 GauMxaiinx Touek uamepeHns (/ u 2) He pomxHo npessbiuats 10 M; a,a —
U3MEpAEMbIE BEIMYHHBI (BEPTUKAIbHASA U FOPH3OHTA/IbHAA NPOCKLUU BUOPOCKOPOCTH)

Pucynox 4.2 — CxeMa nposefieH!Us1 U3MEPEHHit (pa3pe3)
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4.4.2 B cnyyae ecjiu CBOHCTBA IPYHTa MEHSA-
10TCS BAOJIb OCH TOHHENS METPOMNOJIMTEHa, AO-
MyCKaeTcs ucnosyis3oBaHue aaHHoro Cpoaa mnpa-
BUJI, €CNYU TOPU3OHTANbHBIA NMPOCTPAHCTBEHHBIN
MaciuTab M3MEHEeH Uit rapaMeTpoB MPEBbIILAET Be-
avyudy 40 M. [Tpu 3TOM HeobxoaMMO He3aBUCH-
Moe MpoBeleHue U3MEPEHMIA HA NONepeYHbIX pa3-
pe3ax C LIaroM BOOJb JIMHUM METPOMOJIMTEHA,
PaBHLIM JaHHOMY MPOCTPAHCTBEHHOMY MacLiTa-
6y U3MEeHeHUH.

4.4.3 B cnyuae ecnut MU3MEHEHHMSI OCHOBHBIX OM-
pemesISIIOLIMX NapaMeTPOB IPYHTa B IMOMEPEYHOM
Hanpasienuu npesbialoT SO0 %, nomyckaeTcst Mc-
nonb3oBaHue naHHoro CBoma mpasuia ¢ onpeae-
JIEHHUEM U JabHEHLUM UCITIONb30BaHMEM IPU pac-
4eTax yCpeAHEHHBIX BAOJb 3TOTO HallpaBJIEHMUA Xa-
PaKTEPUCTHK.

5 BUBPOU30JIA1IUA BEPXHETO
CTPOEHMA IIYTH
METPOIIOJIMTEHA

5.1 O0mue nonoxeHus

5.1.1 ITopsinok OueHKU BUGpaLUMK OT JBUXKE-
HUS TMOE30B METPOMNOJMTEHA HEOOXONUMO 1IPO-
BOAMUTDb B COOTBETCTBUHM C Pa3fiesioM 3 HACTOSIUETO
CBona nmpaBuiL.

IIpu oueHke 3addeKTUBHOCTH pa3pabaTbiBae-
MOTO MEDOINPHUATHUS [0 CHUXECHHIO U3OBITOMHBIX
BeNUYUH BUOpaLlMU HEOOXOJAMMO YYMTRIBATh OK-
TaBHbie Qyana3oHsl yacToT 16, 31,5, 63 Iu, a mpu
KOHTpOJiEe CTPYKTYPHOrO LiyMa — AuarasoH 63 I'u.
[Mocnentiee cBsi3aHO ¢ TPEGOBAHUAMH CAaHMUTAPHBIX
HOpPM M OCODEHHOCTSIMU CHeKTpa BO30yxmaeMou
Noe3aMU METPOTIONUTEHA BUOpaLIvH.

5.1.2 B KayecTBe HOPMHMpPYEMBIX MMapaMeTpoOB
BUOpALIMK B COOTBETCTBUH C NosioxeHuamu CHull
32-02 npnHMUMAIOTCA MAKCUMaNIbHbIE U SKBYBAJIEH-
THbi€ 3HaYEHUsT BUOPOCKOPOCTH V. U Vegr M/c, B
OKTaBHbIX MOJOCAX CO CPEAHEreOMETPHUYECKHUMH
yactotamu 16, 31,5 u 63 T'u, HauGonee xapakrep-
HbIX /18 METPOMOJIMTEHA, A TAKXKEe KOPPEKTUPO-
BaHHbIE MAKCUMAJIbLHbIE U IKBUBAJIEHTHbIC BeJIH-
YUHBbL.

Ina ynoGcTBa OUEHKM BENMHYMHBI MpEBbIlIE-
Hus Bubpaunu, a Takxe onpeaeneHms apdexTus-
HOCTH BMOPO3ALMTHOrO MEPONpUATHS OyRyT UcC-
NOAL30BaTLCA TAKKE YPOBHU BUOPOCKOPOCTH, OII-
penensiembie no dopmyne (4.1).

5.1.3 Ipu npoekTHpoBaHUKM BUOPO3aLMTHBIX
MEpONPUATHUI BEPXHETO CTPOEHUS MYTH Ha JIUHU-
X, PaCMONOXEHHbIX B Apeaenax CenUTebHO 30HbI,
a TaKXe B MOMEIICHUAX CTaHUMIt METPOTIONUTEHA
TpebGyeTca BbimosHeHue ycnosuii (3.1). Ha cran-
uuu meTporonureHa ycnosue (3.1) nposepsieTcs
B 1 M OT kpas nnathopMbl.

CIT 23-105-2004

5.1.4 B cnyyae, Korna pacuyeTHble 3HA4eHUS
BUOPOCKOPOCTU B XHUIOM 30aHHUM WIHU MOMelle-
HuM (nnatdopme) CTaHUMHK MPEBHILIAIOT HOpMa-
THUBHbIE 3HAYCHUSA U TOCJIe NPUMEHEHUS Mpeia-
raeMoOro TEXHUYECKOTo peLieHus BUOpOHU30aMpy-
1oLleit KOHCTPYKLIMK BEPXHETO CTPOEHUS NMyTH (0~
cturaemast 3¢ ¢peKTHBHOCTE MEHbLIE TpeOyeMoit),
pEKOMeHIyeTCd MpeAyCMaTpUBaTh JOMOAHUTENb-
Hble BUOPO3aLMTHbIE MEPONIPUITHS U YCTPOMCTBA,
KOTOpbI€ MOAPA3AENAIOTCS Ha CNeAyIoLIUe THIIBL:
® YCTPOIACTBa, YMEHBIIAIOIHE TUHAMUYECKUE
Harpy3ky MpU B3aUMOMEHCTBMM KOJIECHOM
Tapbl C BEPXHUM CTPOEHUEM TTyTH;

o BUOpO3aLUUTHbIE KOHCTPYKIIMM OOENIOK TOH-
HeJIei METPOIIOJIUTEHOB;

® KPAHUPYIOILKE KOHCTPYKUUH B [PYHTE;

© AMOPTH3UPYIOLUME ANEMEHTHI B KOHCTPYKUUU

3AaHHHA.

BriGop HOMONHUTENBHBIX CPEACTB 3aLUUTHI OT
BUOpallMd U CTPYKTYPHOFO LiyMa MPOBOAMTCH C
y4yeToM uX 3(¢GEeKTUBHOCTH M 3KOHOMHUYECKOH
UenecoodpasHOCTH € UCII0Nb30BAHHUEM ITOJIOXKEHUIA
pasnena 3, a takke TabaMubi, NpUBENEHHOH B
npunoxenun XK.

5.1.5 HeobxonuMocTb pa3paboTKu BUOpo3a-
UWIMTHONU KOHCTPYKLMH BEPXHErO CTPOEHHUS IMyTH
YCTaHaBIUBAEeTCs B pe3y/ibTaTe BHINOJIHEHUSA Clie-
IYIOLIEH NpeABapUTENLHOM MPOLIEeAypH.

5.1.5.1 OueHuBaroTCsS BeNUYUHBI BUGpalIMK B
MOMELIEHUsIX CTAHIMM (Ha TnatdopMe) U OXH-
IaeMble 3HaYeHUsI BUOpaUU NMOBEPXHOCTH IPYH-
Ta B COOTBETCTBUU C Pa3aesiom 3.

5.1.5.2 TIposepsiercs ycnosue (3.1) u B cay-
4ae ero HeBbITOJIHEHHUA LA BENU4YUH BUOPOCKO-
pOCTM B OKTaBHBIX 4aCTOTHBIX nuama3oHax (16,
31,5, 63 I'u) mon6upawTcss BUOPO3ALIMTHEIE ME-
POTIPUATHS B COOTBETCTBHM C Hactosiuum CBo-
ZIOM MpPaBUI.

5.1.6 JuHaMUYyeCKHUe XapaKTEPHCTHKM TPYyH-
TOB, HeoOXoAuMble M1 pacyeTa YpOBHeit BUGpa-
UMK U noabopa napaMeTpoB BUOPO3ALUMTHOM KOH-
CTPYKLHMH, ONpPENesiioTCs B MPOLECCE reosioru-
YECKMX U3BLICKAHUM WK B COOTBETCTBUH C passie-
noM 4 Hactosiero Csofa npaBui Ha OCHOBE Nps-
MbIX aKyCTUYECKMX U3MEPEHMI Ha MECTe.

5.2 Pacyer KoHCTpYKumMH BuGpon30asmum
BEPXHEro CTPOEHHA MYTH
AJMA METPONONUTEHA

5.2.1 OaHum w3 Haubonee 3pPeKTUBHBIX
cpeacts 6opbuObl ¢ BUOpauwueit, Bo3OyxanaeMoii
IBHUXECHUEM FOE30B METPOMOAUTEHA, SIBASETCS
BUOPOU3ONALNA BEPXHErO CTPOEHHUA XKEJIE3HORO-
POXHOIO MONOTHA 3NAaCTUYHBIMU PE3UHOBBHIMHU
NpoKJIanKamMu ¥ amopTusartopamu. Ilpu 3ToM cMme-
waercs cobcTBeHHAs YacToTa KosiebaHuit obaesn-

11
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KU B CTOPOHY 60/€e HU3KHUX YacTOT U YMEHbLUIAET- THOM fIPUMEHEHHUH BUGPO3ALLUMTHBIX MEPOTPUSATHiA
CA aMIIMTYAQ BUOpaLMK BO BCEM AMAna3oHe yac- {1], [2) MOXxHO He NOAYYUTb HEOOXOAMMOTO CHU-
TOT, 3a UCKJIIOMEHHEM HOBOW COOGCTBEHHON vac- JKEHHUS YPOBHEMR WIH MOJYUUTh OTPULATENbHbIN 3¢-
TOTBI. ekT.

Onnako, YToObl NOAYYUTH Tpebyemblit addexT Ha pucynkax 5.1, 5.2 npuBoauTcsi ob1ast Kom-
HeOoOXONWUM TLIATENbHBIA yYET MEXaHUYECKHUX Ma- [TOHOBKA Pa3IMYHbBIX BADUAHTOB UCIONHEHMS BHO-
paMeTpoB IMpU MOAECNUPOBAHUM BUOpaLUU B MO- pOM30JIMpYIOLIEl KOHCTPYKLMM BEPXHETO CTpOe-
JiyqyaeMoii MexaHuyeckoii cucteme. [1pu Hekoppek- HUS MYTH.

- e o

/....L T......f
4 YTV IO III OIS
¢/ " / , Z ' / ; . A
5

I — 6ajuracTHoe KOpbITO, 2 — penbe, 3 — 1umnana, 4 — webeHoYHas MocTenb, 5 — TPEXCNOMHbIA pe3MHOBBIN MaT, 6 — obmenka
TOHHeS

Pucynox 5.1 — Cucrtema BUOGPOM3OJSILMM 3AACTHYHBIMU MaTaMH 110J KOHCTPYKLUHEH BEPXHEro CTPOEHHUs MYTH

a)
Z 77

K 2 7 3 56
’ L /a7
B

a — aMOpTH3aTOpaMH fION KOHCTPYKLMEl BEPXHErO CTPOCHHUS MYTH; 6 — aMOPTN3aTOpaMH NOM JEKHAMM

I — Gannactuoe xopmito; 2 — penbc; 3 — wmana; 4 — webeHouHas NocTens; 5 — aMopTH3aTop; 6 — obaeAka Touuena:; 7 —
JNieXeHb, & — CTanbHbie CBA3M

Pucynox 5.2 — Cucrema subpousonsuny
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ITpy 3TOM, KaK BUAHO M3 PUCYHKOB, BOZMOXHA
peanu3alms KOHCTPYKUMM M3 CIUIOWIHAIX /1aCTHY-
HbIX MaToB (DUCYHOK S5.1) M U3 OTAENABHbIX ANEMEH-
TOB (aMOpTH3aTOpOB) (pHUCYHOK S.2). Bo BTOpOM city-
Yyae BO3MOXHO pa3MelleHHE BUOPOU3OIMPYIOLLMX
3MEMEHTOR MO OANNACTHLIM CAOEM (B AANbHEHLLIEM
BapvaHT 1) ¥ Mon HECYLIMMM NEMEHTAMH PesibCco-
BOr'O MyTH (WINanaMu, JeXHAMU — BapuaHT 2). [lo
cyTu 06a TMna KOHCTPYKUMH (M3 CILIOWHbIX U AKC-
KPETHBIX 3JIEMEHTOB) 3KBUBIEHTHbI, B CHIY YEro
TpebyeTcs BbLIEPXKUBATD YCPEAHEHHbIE XapaKTEPUC-
THUKM KOHCTPYKLUMU (YNIpYrocTh, Macca, ko3hou-
LMEHT OMCCUMALMU, NMPUBENCHHDBIE K IUIMHE Baro-
Ha). Janee GyayT paccMaTpuBaThCs JBA BapMaHTa
peanu3auuy ¢ BUOPOU3ONMDYIOIWUMY 3NEMEHTAMU
o, 6aNacTHBIM CiloeM (BapuaHT 1) u aMopTu3a-
TOpaMH MON JIEXHSIMU (BapyaHT 2), oblluue cXeMbl
KOHCTPYKUHMI NOKa3aHbl Ha pyUcyHKax 5.1, 5.2.

5.2.2 Obuas cxeMa 1 Husuyeckast MOJEJNb CUC-
TeMbI «[10€3]1 B TOHHEJIE C BUOPOM30SITOPaMH B BEP-
XHEM CTPOEHHH ITyTH» NIPEACTARIEHA HA PUCYHKE 5.3,

TlapamMeTpsl, BXOAsLLNE B MOLENb, HUMEIOT Cle-
OYIOLUUA CMBICIT:

m, — Macca BaroHa ¢ naccaxupamu 6es yyera
TENIEXKU M KOJIECHBIX Map;

m, — Macca IBYX TEJIEXEK;

m, — Macca KOJIECHbIX ITap + Macca BEepXHEro
CTPOEHMS IyTH: KOphITa, LEOHS, penbcoB (Bapu-
aHT 1) win Macca JieXHel U pebcoB (BapUaHT 2)
Ha JJIMHE BaroHa;

m, — macca 00IeNKy + Macca IPYHTa Ha JUIMHE
BaroHa (+ Macca 6a/u1aCTHOTO €105 UL BapUaHTa 2);

k, 1 B, — XecTKOCTb U KO3()OULHENT AEMIT-
¢bvpoBaHUS LEHTPANbHOIO NMOABELUINBAHHUS;

k, 1 B, — XecTKOCTb ¥ KO3 OULIHEHT AEMII-
¢$upoBaHUs GYKCOBOTO TOABELIMBAHUS;

ky 1 B; — XECTKOCTb U KOIDPULMEHT NEMIT-
bripoOBaHUS aMOPTHU3aTOPOB HA JIMHE BaroHa;

k, v B, — XeCTKOCTb U KOIDOULMEHT AEMIT-
$upoBaHus rpyHTa U 060eKY HA JUIMHE BaroHa.

5.2.3 BennyuHa XeCTKOCTH k, U KOIbDULIK-
EHT 3aTyXaHus b, PaCCYUTBIBAIOTCA 110 U3BECTHBIM
XapakTepucTUKaM o6aenku u rpyHta. B maHHom
clyyae MMeeM: NpUCOedMHEHHAast Macca MpyHTa U
KO3 DHULUMUEHT YNPYroCTU peakLMM OKpyXaloLue-
ro rpyHTa 3anarotcsa ¢opmynamu (cM. |3)):

m, = 4np, R*L;

i < 4nEd - o)WRL
(I+0) )

3necb o — koadduuneHT [yaccona;
P, — MIOTHOCTb [PYHTA,;
R — pananyc oGnenku;
! — nmninHa BaroHa.
B pesynbrate caenyet NpUHUMMATH
k, = 10° H/m; by=2-10° Hc/m.
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a):

a — MexaHuueckas cxema; 6 — (X)KJH‘{CCKM MOOCAL CUCTEMDL

Pucynox 5.3 — BiaumoneiicTByiolMe BA3KOYrpyrue
3/1EMCHTbl B CHCTEME «BaroH — BUOPOM3OASLLUOHHAA
KOHCTPYKUMSI BEDXHErO CTPOEHMS MYTH»

5.2.4 B pacuetax ans MoasMXHOro COCTaBa M
0bnenku BLIGUPAIOTCA CaeaylolUe 3HAYEHHS OIl-
pelensouMx napaMeTpos:

m, =350T,

m,=99T;

my = 55 T (BapuaHt 1) 1 13 T (BapHaHT 2);

m, = 50 — 150 T (Bapuanr 1);

m, = 100 — 200 T (BapuaHT 2),

5,45 - 10 H/wm;
1,36 - 107 H/m;

k)
ky
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Im &,= 0,05 & ;
Im k, = 0,05 k,;
Im &, = 0,05 k,.

5.2.5 O61uas XeCTKOCTb aMOPTH3aTOPOB pac-
CYMTBbIBAETCA 1o hopmyne

ks PR
3nece E — wmonyne KOHra pesunsl (15 OLEHOK
MOXHO HCMOJb30BAaTb BEJMYUHY
5+ 106 H/m?);
S h — naowans ¥ BLICOTA YNPYroro sse-
MEHTa aMOpTH3aTopa;
H — 4YHCJIO aMOPTH3aTOPOB Ha BaroH.
5.2.6 YTob6nl paccuyuTaTh YHCIO aMOPTH3ATO-
POB 71 Ha MOTOHHLIN METP UCMONALIYETCS BhIpaxe-
Hue

v = n/l,

rae [/ — [UIMHA BaroHa Mo Cuenke, NpuHUMae-
mas s BaroHos 81-717, 81-714: [ =
= 19210 MM, s BaroHa E: /= 19166 MM,
st Barona 81-740: /= 28150 mm.
OueHka 3¢)beKTUBHOCTH MPOBOAUTCA B HOP-
MHPYEMBIX OKTABHbIX AHAMA30HAX C LIEHTPAIbHbI-
MU yactotamu 16, 31,5, 63 Ty, a Takcke B muana-
30He C LUEHTPaNbHOM yacToToi 63 I'u, nopmupye-
MOTO ISl CTPYKTYPHOTO LIyMa.
ITpu 3TOM 3(hPeKTUBHOCTL MOACYUTHIBAETCA MO

A4
’

ALy =201g . G.1)

e v, — aMIUIMTyaa BUGPOCKOPOCTH C YCTaHOB-
JIEHHBIMM B BEPXHEM CTPOCHHMM MNyTH
aMOPTU3aTOPaMHU;

v — amnaurtyna Bubpockopoctu 6e3 uc-
MONB30BAHUA BUOPO3ALUUTHBIX Mepon-
pUATHH.

5.2.7 Inst ouenxu 3 dexTUBHOCTU BUOPO32-
LUMTHOM KOHCTPYKLIMM BEpPXHEro CTPOCHMs MNyTH
no BapuaHTaM | u 2 ucnonb3ylorcs rpaduku Ha
pHCYHKax 5.4 — 5.11, mosy4eHHbIe pacUYETHBHIM
MyTeM [UISE Pa3/IMYHBIX TUIOB [PYHTA.

5.2.8 Bbibop HamnexalnUX XapaKTePUCTHK
aAMOPTU33aTOPOB MPOBONMUTCA C YYETOM pE3yIbTa-
TOB, NPENCTAaBJIEHHBIX Ha pucyHKax 5.4 — 5.11,a
TaKke TpeGoBaHMUS MONOXHUTENbHOH 3 DeKTUBHO-
CTH B HanboJiee KPUTUYHBIX MIsi METPOTIOJNNTEHA
nnamasonax (16, 31,5, 63 I'u).

5.2.9 CyMMapHasi XeCTKOCTb aMOPTH3aTOpoB
IOJDKHA 0becrieyrBaTh YAOBJIETBOpEeHHE Tpe6GoBa-
HHI Ha BEPTUKANBHYIO MPOCAAKY NMYTH ¥ OOKOBOL
cMmelueHue. IIpu aToM npeamnonaraercs, 4To Mak-
CHMAIBHO NOIYCTUMbIE BEPTUKANIBHBIE H FOPU30H-
Ta/IbHbIE CMELUCHUS MYTH JOJIKHBI COCTABJIATh Be-
JIMYKHY 0T 4 10 6 MM (cM. [4]). 3aBUCHMOCTD CTaTH-
4eCKOii MPOCAKH COCTaBa OT NpUBeNEHHOMN K UIH-
HE BaroHa CyMMapHOIif XeCTKOCTH aMOPTU3aToOpoB

Gopmyne MpUMBEIEHa Ha PUCYHKe 5.12.
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Pucynok 5.4 — 3aBucumocts 3hdeKTMBHOCTH BUGPO3ALMTHON KOHCTPYKUHMH (BAPUAHT 1) OT XECTKOCTH amMOpTH3a-
TOpOB, MPMBEAEHHOM K JUIMHE BaroHa, UTsi CIydast MSFKMX IPYHTOB CO CKOPOCTbIO MpofonbHbIX BoaH 300 — 600 m/c.
3aech ¥ B JanbHEAIIEM 0603HAYEHHUA BETHYMH MO OCH abCIyMCe AAI0TCA B CTaHAApTHON HOoTauuu ans DBM, Hanpu-

mep, 3,60E+08
14
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Pucynok 5.5 — 3aBucuMocTb 3¢ deKTHBHOCTH BHOPO3aLIMTHOMK KOHCTPYKUMH (BapHAHT 1) OT XECTKOCTH aMOPTH3ATO-
pOB, NPUBEAEHHOMN K UIHHE BaroHa, 4jisl Clydasi IPYHTOB CO CKOPOCTBIO MPOJOABbHBIX BoAH 600—1200 M/c
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Pucynox 5.6 — 3aBucuMocCTb 3G GeKTUBHOCTH BUOPO3ALIMTHON KOHCTPYKUMH (BapHAHT 1) OT XECTKOCTH aMOpTH3a-
TOpOB, NPUBEJEHHON K JUIMHE BaroHa, MUl Cy4asi FPYHTOB CO CKOPOCTbIO MPONONbHBIX BoiH 1200 — 2000 M/c
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Pucynok 5.7 — 3aBucuMocTb 3¢GeKTHBHOCTH BUGDO3ALIMTHON KOHCTPYKLUMH (BAPHAHT 1) OT XeCTKOCTH aMOpTH3a-
TOpOB, NMPUBEAECHHOM K JUIMHE BaroHa, Jis1 Clyyasi [PYHTOB CO CKOPOCTBIO MIPOJOABHBIX BONH Gonee 2000 Mm/c
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Pucynox 5.8 — 3aBUCUMOCTb 3(PPEKTHBHOCTH BUGPO3AMTHON KOHCTPYKLIMM (BaDUAHT 2) OT XECTKOCTH aMOPTH3a-
TOpPOB, MPUBEACHHOH K AJMHE BArOHa, A Cly4as FPYHTOB CO CKOPOCTHIO NMPOAosbHLIX BonH 200 — 600 m/c
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Pucynox 5.9 — 3aBucuMocTb 3P PEKTHBHOCTH BHOPO3aILMTHOM KOHCTPYKUXH (BapHAHT 2) OT XECTKOCTH aMOpPTH3a-
TOpPOB, NPUBEACHHOM K AHMHe BaroHa, A CIy4yas FPYHTOB CO CKOPOCTHIO MPOAOIbHBIX BOMH 600 — 1200 m/c
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Pucynox 5.10 — 3aBucumocTb 3¢pHEKTHBHOCTH BUGPO3AIUMTHON KOHCTPYKUMH (BapHAHT 2) OT XECTKOCTH aMOPTH3a-
TOpOB, NPUBEACHHON K I/IMHE BaroHa, JUIA Cyyast FPYHTOB CO CKOPOCTbIO MPOAO/bHBIX BoH 1200 — 2000 Mm/c
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Pucynox 5.11 — 3asucumoctb 3¢GeKTUBHOCTH BUOPO3alMTHON KOHCTPYKLIMH (BapHaHT 2) OT XXECTKOCTH aMOpTH3a-
TOpOB, MPUBEIEHHOM K IIMHE BaroHa, Il CJIy4as rPYHTOB CO CKOPOCTBIO MPOXOJbHBIX BoAH Gonee 2000 m/c
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Pucynox 5.12 — 3aBUCHMOCTDb CTaTH4ECKOM BEPTHKAILHOI MPOCANKM BEPXHETO CTPOEHHMS MYTH § OT XECTKOCTH
BUOPO3aLUTHON KOHCTPYKLUMM K
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5.3 [lonoaHMTeAbHbIE MEPONPUATHA B BEpXHEM
CTPOEHHH NYTH N0 CHWKEHHIO
B030Y)K1aeMoi BUOpauu

5.3.1 YcraHoBka nos uLieGEHOUYHYIO MOCTENb
LLIEPOXOBATOrO TPEXCAOKHOIO pe3MHOBOrO MaTa ToJi-
IUMHOM 3 CM MPUBOAMT K YMEHBLUIEHUIO YPOBHE
Bubpauyu, HaYMHas ¢ YaCTOTHOro Auana3oHa 63 I'u
(tabnuua 5.1). AnanornyHsiit 3¢gexT nocturaercs
NpY yKJaaxe Moj 1eGeHOYHYIO MMOCTe/lb MuHepa-
JIOBOJIOKHMCTBIX MUIMT TOALIMHO#M 10 cMm.

5.3.2 HMcnonb3oBanue BMeCTO OalacTHOTO
KOpbITa C 11eOEHOYHOM 3aChINKO# CILIOMHOMK K-
Tl TOMLKMHON 40 CM BeAET K NOBBLIUIEHUIO 3¢]-
(PEeKTHBHOCTH BUOPOU3ONMUPYIOLIEH KOHCTPYKIUH.
3HayeHMs1 COOTBETCTBYIOIUEH HOMONHUTENbHOM
3¢ bexTUBHOCTU NMPUBOAATCA B Tabnmuie 5.2.

Tabnauua 51 — DddexrusuocTs mepoxosa-
TOr0 TPEXCJIOHHOIO Pe3uHO-
BOr0 MaTa TOJIMHHOH 3 cM,
YCTaHABJIHBAEMOro IO Iue-
0EeHOYHYI0 OCTENb

O B | oo,
16 -2
31,5 0
63 4
125 7
250 10
500 15

Tabnuua 52 — DddexkruBHOCTs LIEPOXOBA-
TOrO0 TPEXCJOHHOro pe3HHOo-
BOr0 MaTa TOJUIMHOH 3 CM,
YCTAaHABJIHBAEMOTo MO
CIVIOWIHYIO [IHTY TOJUIMHOM!

40 cm
OkraBa co cpeanereonmetpu- | JlonoannTteabHas sddek-
yeckoit wactotor. i TUBHOCTb AL ... AB
16 =7
31,5 5
63 11
125 4
250 15
500 22
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6 METOIbI U3BMEPEHUS U OLUEHKU
BUBPALIMU B NOMEIIEHUAX XKUJIBIX
U OBLUECTBEHHBIX 3JAHUI
OT ABHXEHMSA MOE30B
B METPOIIQJUTEHAX

6.1 O0ue nooKeHust

6.1.1 Bubpauus, coznaBaeMasi B MOMELLEHUSAX
XHIbIX U OOLECTBEHHBIX 3AaHUI OT ABVDKEHUSA NO-
€300B B METPOIOJMUTEHAX, HOCUT HErOCTOSHHbI
NpPEPLIBUCTLIA XapaKTep C BHIPAXEHHBIM Mpeosa-
NlaHWeM curuHana B nonoce yactoT 22,5—90 Iy
1 MOBTOPSIETCS. C MEPUOAOM, OINpEACAsieMbIM Ipa-
GUKOM ABWKEHUSA MOE3ROB.

6.1.2 V3mepsieMbiMU NapameTpamu BUGpauuu
B COOTBETCTBUM C HacToswuMm CBOIOM MpaBHI
SBASIIOTCS:

KOPPEKTHPOBAaHHOE CpeflHEe KBalpaTHYeCcKOe
3HaYeHHUe BUOPOCKOPOCTH V, M/C;

CpenHMe KBalpaTHYECKHE 3HAayeHUs BHUOpO-
CKODOCTH Vv, M/C, B OKTaBHBIX I10JIOCAaX CO CpelHe-
reomeTpudeckumy vacroramu 16 I'u, 31,5 Tu u
63 I'u.

BecoBbie koadduLIMeHTH KOPPEKLIMH IS BEP-
TUKaNbHOrO U TOPU3OHTAJNBLHOrO HaIpaBJeHHM
nipuHuMalotcs o FOCT 12.1.012 mis cnyqast 06-
el Bubpauuu.

6.1.3 Kontponio BUGpaumMy ot ABHXEHHUS MO-
€3[10B B METPOITOJIMTEHAX NOJDKHO NPEALLIECTBOBATh
onpeaeneHue BAUAHUA GoHOBOM BuOpauuu. Eciau
CHUTHaJI, PErHCTPUPYEMBIii TPH MPOXOXAEHUM IT0-
e3na, He BblIEJIIETCS Hall ypoBHeM (oHa, OLIEHKY
BUOpaLMK OT ABMXEHUS M0OE300B B COOTBETCTBUM
¢ HacTos 1M CBOIOM NpaBWI BbHIOAHUTD HENb3SA
(cM. 6.4.1.6).

6.1.4 OueHKy BHOpauUMU MPOBOMAT MoOCpel-
CTBOM COIOCTaBlEHUS PE3YJbTaTOB U3MEPEHHIA C
HOMYCTUMbIMH 3HAYEHUSIMU MAKCUMANBHBIX U 3K~
BUBIEHTHBIX KOPPEKTUPOBAHHBIX BUGPOCKOpPOC~
Tei, MAKCUMaNbHBIX U 3KBUBAJIEHTHHIX BUOPO-
CKOPOCTEH B OKTaBHBIX MOJIOCAX CO CPEAHETEOMET-
pudeckumu yactoramu 16 T'u, 31,5 Tu u 63 I'u no
CHull 32-02.

6.1.5 Ouenky BuOpaLUKu OT ABHXKEHUST MOE3-
OB B METPOMNOJIMTEHAX B MOMELIEHUSIX XHUITbIX 31a-
HUi1 HEOOXOAUMO MPOBOAUTD LSt HOUHOTO BpeMe-
Hu. OnpeaensiolnM B 3TOM cJydyae siBASIeTCS MaK-
cUMasbHOe 3HaueHue BubpockopocTu. M3MepeHus
BMOpaLMK AONYCKAETCs NPOBOAUTD B IHEBHOE Bpe-
MA ¢ yyeToMm Tpe6GoBanuit 6.1.3.

[ns aHeBHoro BpemeHu BUOpauLus olLEHUBa-
€TCS TONbKO B MOMELUEHUAX OOLLECTBEHHDBIX 3/1a-
HUIA, B XXUIBIX 31AHUSAX — B CJIyyae 0co00i Heob-
xonumocTu. [1pu 3ToM namepeHust Bubpauuu npo-
BOJSITCS, KaK MPaBWiO, B NEPUOALI HauboJjiee HH-
TEHCHMBHOIO IBUXEHHS MOE30B.
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6.2 Cpencrsa usmepenuii

6.2.1 Cpeacrsa u3MepeHuil Bubpaumu nonx-
Hbl cooTBeTcTBOBaTh TpeboBanusam I'OCT 12.4.012
M UMETb NEeHCTBYIOLLEE CBUAETENLCTBO O MOBEP-
Ke.

6.2.2 Ins u3MepeHUs: KOPPEKTUPOBAHHOIO
3HayYeHUss BUOPOCKOPOCTH CleNyeT NPUMEHSTh
CPEACTBA M3MepeHHii, obecrneyuBaloLIue 4acToT-
HYIO KOPPEKUMIO B BEpTUKAIbHOM Y FOPU30HTAJIb-
HOM HarnpaBieHHUsX ajas obueit BuOpauuu mno
[OCT 12.1.012.

6.2.3 JIns BbIMOJHEHUS YaCTOTHOTO aHajnu3a
CJIeflyeT MPUMEHSAThH annaparypy, YAOBJETBOPSIIO-
wyto tpe6osanusm [OCT 17168. PexomeHayemblit
repeyeHb COBPEMEHHBIX UM(POBbIX AaHATN3ATOPOB
NPUBEAEH B MpHIOXeHUH [1.

Jlonyckaercs npespapuTeNnbHas 3amnuch CUTHaNa
Ha U3MepUTENbHBI MarHUTOGOH € rocnenyomei
00paboTKoit 3anucaHHoi undopmaLmu.

6.3 YciuoBua M npaBuia NpoBeIeHUs
H3MepeHuil

6.3.1 M3mepenne BuGpauuu cieayer mpoBoO-
OWUTb B TPEX TOYKAX Ha I10J1y NNOMECIUCHMUS, YOANIECH-
HBIX ApPYT OT APYrd ¥ OT CTeH Ha PaCCTOSTHUE HE
MeHee 1,5 M, npu 5TOM OIHA TOYKA AOJIXHA pac-
TIONlaraThCs B LIEHTpPE IepekpuiTusi. BepxHee no-
KpbITHE IToNa (IIaCTUK, JIMHOJEYM, ITApKEeT U Ap.)
IDOJKHO TUTOTHO MPHUETaTh K Hecyluei KOHCTpyK-
MU B TOYKE U3MEPEHHS.

6.3.2 B xaxnmo#f Touke u3MepeHUe BUOpaIIUU
OCYILIECTBIISIETCS. MO TPEM B3aUMHO ITeprEeHIUKY-
JIAPHBIM HaNpPaBleHUAM: BEPTUKAIBHOMY (OCh Z —
NEepneHANKYISpHO NOJY) U ABYM TOpPU3OHTAsb-
HbIM (och X -~ MepreHAUKYAIpHO, ock Y — na-
PALIENIPHO TPAaCcCe METPOIIONUTEHA).

6.3.3 BuGpornpeobpa3zoBarenb OMKeH ObITh IPU-
KpeIieH C MOMOUIbIO pe3b0OBOro COeAMHEHHUS K
MOBEPXHOCTH NPOMeEXYToYHO#H ratdopmsl o FOCT
12.1.012 unu cransHoro aucka no MP 2957-84 [6).
ns opueHTauMH OOHOKOMIOHEHTHBIX npeobpa-
3oBaTesieit B Pa3HbIX HaMpaBlAeHUSX NOMyCKaeTcs
NpUMEHATb KYOUK u3 nerkoro cnnasa no FOCT
12.1.012.

6.3.4 Ina ymeHblieHUs KabenbHoro adpdexra
NpUCOeAnHAEMbINH K BubponpeobpasosaTento Ka-
6enb nonXxeH ObiTh 31aCTUYHO NMPUKPENIEH K He-
NOABUXHBIM TOYKAM Yepe3 NPOMEXYTKHU He Gonee
1,5 M.

6.3.5 [pu nposeneHMK u3mMepeHuit Ha npubo-
pe NOoAXHa ObITh YCTAHOBIEHA AMHAMUYECKAS Xa-
PaKTEepUCTHKA «MeteHHO» (T = | ¢).

6.3.6 VaMepeHns cnenyeT BbIMOJIHATE B TEPHU-
OIbl BpEMEHH, XapaKTEPH3YIOLLUECA ONHUM PEXM-
MOM ABUXXEHHUS 10E310B.

20

T p u M e p — Tlepuon Hanbosiee UHTEHCHBHO-
ro ABHXXEHUS MOE3NOB MO JMHMAM MOCKOBCKOro
MeTporonmTeHa: ¢ 7410 9y unm ¢ 16 4 no 194
nHeMm y € 6 4 10 7 4 Houblo (Tabnuua U.1).

MpuMcYyaH#He — PexuM IBUXCHHS N0E3N08B, B
KOTOPOM TpPOBOAAT M3MEpeHHUA, 0003HauawT fanee yepes
I10 0603HAYCHNE UCTIONL3YIOT B KAYECTBE BEPXHETrO UHALKCA
TSl COOTBETCTBYIOLMX 3TOMY PEXUMY BEAHYMH BHOPOCKOPO-
CTH.

Honyckaercst npoBeneHue H3MEPEHHUIi B nepy-
ONlbl BPEMEHM, COOTBETCTBYIOLUIME PA3NIMYHLIM pe-
KMMaM JBHXEHUSI [T0E3[10B U, MPU HEOOX0LMMOC-
TH, — BO BCEX MPEANUCHIBAEMbIX rpaduxom pe-
XKUMaX ABHXEHUS MOE310B B IHEBHOE MJIH HOYHOE
BpeMsl.

6.3.7 Bpemsi uamepenus 7, AOAXKHO OBITb 10-
CTATOYHBIM IUISL PETUCTPALIUM HEMPEPBIBHON Bbl-
6opku, Biwyawweir He meHee 10 cobbituil
MPOXOXAEHUA noe3na. Bpems uzMepeHus padu-
BaeTCsA Ha LeNoe YUCHo N 3/eMeHTapHbIX HH-
TepBaJOB (TAKTOB) MPOAODKUTENBHOCTHIO 30 ¢
(T,=30xNc=10,5 Nwmun.).

3a Kaxuplit 30-CEeKYHAHBIN TaKT PErHCTPHDY-
€TCSi MAKCUMAaJIbHOE U3MEPEHHOE KOPPEKTUPOBAH-

HO€ 3HaYeHHe BUOPOCKOPOCTH ﬁ{ ,i=1,2,.,N

U, TP HEOOXOMMMOCTH, MAKCUMAJIbHBIE U3MEpEH-
Hble 3HAYEHUS BUGPOCKOPOCTH B OKTABHbIX M10N0-

cax wactot vi;, i=1,2, ., N, k=1,2,3.

6.3.8 IJo ¥ nocne npoBeaeHus H3MEPEHHUIA Crie-
IyeT BBIIONHATb KAIHGPOBKY CPEACTB U3MEPEHHU
B COOTBETCTBHM ¢ MHCTPYKLIMSIMM IO UX IKCILUTya-
Tauvu. Ecnu pe3ynbTaThl KUTMGPOBKH Pa3nnyaiot-
cs Gonee yem B 1,4 pasa (3 nb), usmepenus sub-
paLUHU ClieAyeT MOBTOPUTD.

6.4 O6paboTka pe3yJ bTaTOB H3IMEPEHHI

6.4.1 O6paboTKa pe3y/bTaTOB U3MEPEHHIT Kop-
PEKTUPOBAHHBIX 3HAYEHU I

6.4.1.1 1o pe3ynbTaTaM M3MepeHUit onpene-
NA10T HaGOoblLIEe MAKCUMAILHOE KOPPEKTHPOBaH-

HOE 3HaueHue BUGPOCKOPOCTH V.. 32 Bpems 13-

MepeHus no ¢opmyne
Vha =max{#}, i=12,..N, (6

max

fae 17,1 — MaKCUMaJIbHOC NIMEPCHHOE KOPPEKTH-

pPOBaHHOE 3HaueHHEe BHUOPOCKOPOCTH
ANS i-ro Takra;
N — yucno 30-ceKyHOHbIX TAKTOB 3a BpeMi
U3MEPEeHUs.
6.4.1.2 BbInensiioT TOYKY U3MEPEHHs Y HAMpas-

NeHue, ISl KOTOPbIX ¥l MMeeT HaubobLuee 3Ha-



yeHue. JlanbHeitiuyio 06paboTKy U OLIEHKY BUOpa-
LMK (2 TAKXKE U3MEPEHUE CINEKTPAIbHBIX XapaKTe-
pMCTMK) BbINOJIHAKOT TOJbKO 15 Bbl6paHH bIX TOY-
KW ¥ HanpasiaeHUs U3MEPEHUA.

6.4.1.3 3Hauenne f){mx

CTBE MAaKCUMaTbHOTO KOPPEKTMPOBAHHOIO 3Haye~
HUs BUOPOCKOPOCTH 3a BpeMsi OLUEHKHU BUOpauu-
OHHOTO BO3EHCTBUS, KOTOPOE CPABHUBAIOT C HOP-
MaTuBHbIMU 3HaYeHUsaMU no CHull 32-02.

6.4.1.4 PaccuuThIBAIOT CpeaHee KBaapaTuiec-
KOe KOPPEeKTHPOBaHHOE 3HaueHKHe BUOPOCKOpOC-
TH 3a BpeMsi M3MepeHHus rno Gopmye

NPpUHKUMAIOT B Kaye-

(6.2)

tne ¥ u N — Te Xe BENMYUHbL, UTO B Gopmyrne

(6.1).
6.4.1.5 PaccyuThIBalOT CpeJHee KBaapaTHyec-
KOE KOppPEeKTUPOBaHHOE 3HaueHUe BUOPOCKOPOC-

TH QoHa

f,l(&bom
T s COOTBCTCTBYIOLUCE BPEMEHHU OT-

CYTCTBHA NMOE310B 3a BpeMA UBMEPEHUS, I10 d)Op-

Myse

5l(don) _
v =

rae 17,»' u N — Te Xe BEIMUYHMHEI, 4YTO B hopMmyIe
(6.1);

n — YUCIAO COOBITMI MPOXOXIAEHMS MO-

€3/1a 33 BpeMs U3MepeHust T, ; LTpux

y 3HaKa CyMMbI O3HAQ4aeT, YTO y4Yu-

THIBAIOTCS JMWDb Te 3HAYEHHs 7,
KOTOpbie GbiM 3apernCTpUpOBaHbI
B MHTEPBAJIbl, KOTAa [IPOXOXAEHHE

roe3na OTCYTCTBOBAO.
6.4.1.6 PaccunThIBalOT 3KBUBA/IeHTHOE KOPPEK-
TMPOBAHHOE 3HaYeHHe BUGPOCKOPOCTH V,, 32 Bpe-
Ma oueHku (16 4 aHem, 8 4 HoublO) o Qopmyne

By¥t,,. mpw 0,5 <9 /97, <08 (6.4)

v
cq ~ =ldon) 4 5/
Cyvr,, npu T /v, £0,5

rie  B,=1 Ans OHEBHOrO BPeMEHU OLEHKH
B, = 0,8 ans HOYHOrO BpeMeHM
OLEHKH; 3Ha4eHHe NOCTOsIHHOM C,
onpenenfercs B 3aBUCUMOCTH OT
rpaduka IBUXEHUS MOE3A0B U pe-
KHMa ABUKEHU /, B KOTOPOM TIpO-
BOLATCSI U3MEPEHUSA, 110 MPUIOXKE-
Huo Y.
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Honyckaetcs BbluucieHUE 3KBUBANEHTHOTO
KOPPEKTUPOBAHHOIO 3HaueHus no ¢opmyne (6.2)
NpU YCJIOBUU OTPEAeIeHUsI CPEAHMX KBaapaTHyec-
KHX KOPPEKTUPOBAHHLIX 3HaYeHUI BUOPOCKOpOC-

TH 17'71” 33 Bpems H3mepeHus no 6.4.1.4 mnsa Bcex

NpeanucatHbIX rpahuKoM pexxMMOB ABIXEHUS 1O~
€300B B AHEBHOE U HOYHOE BpeMsl CYTOK.

6.4.2 OGpaboTka pe3yibTaTOB HU3MEpPEHHUIL
CNIEKTpanbHbIX 3Ha4eHUIt BUOPOCKOPOCTH.

[Ipy HeoOXOAMMOCTH BBLIMOJHEHUSA CIIEKT-
panbHOro aHanusa (cM. 6.5.2) 06paboTKy pe3ynb-
TAaTOB U3MepeHUil nposoasat no 6.4.1.1—6.4.1.6 ¢
3aMEHO KOPPEKTUPOBAHHLIX BEJIMYUH HA BEJH-

SISl sl si(don) 5
YMHEI v,-,vmax,vnn,vé’?” ),ng, obo3HayaroLme co-

OTBETCTBYIOLUME 3HAYEHUSA BUGPOCKOPOCTH B OK-
TaBHbIX IT0JIOCAX CO CPEAHEreOMETPUYECKMMH Ya-
crotamu 16 Ty (k=1), 31,5 Tu (k=2) u 63 Ty
(k = 3).

6.5 Ouenka BUOPAUMOHHOTO BO3IEHCTBUS

6.5.1 CHayaia OUEeHKY MPOBOAAT MO KOPpeK-

TUPOBAHHBIM 3HAYEHHUAM BUOPOCKOPOCTH:
~/ ~ ~ -

= IPH Py < Veg non /2,1 u Veg < Veg non /2,1
TpeGOBaHMSI CAHUTAPHBIX HOPM BBIIIOTHEHBI;

- P Vypag > Phon WIH Vo > Vo 20n TPEGOBa-
HUS CAHUTAPHBIX HOPM HE BHIMOIHEHBDI.

3HAYEHUA Vyon U Veypon MPUHMMAIOT MO TA6-
nuue 3.1 CHull 32-02.

~ ~f -
6.5.2 Ecnu ¥, /2,1 < Vg SVpon  MAH

Veguon / 2:1 < Vog £ Vg 1o, BBIBOL O COOTBETCTBUM

WK HECOOTBETCTBMM BUOpauuu TpeGOBaHHAM ca-
HUTAPHBIX HOPM J€J1al0T M0 Pe3y/NbTaTaM OLEHKH

3HaueHuit v/,

HereoMeTpuUuecKuMH vyactotamu 16 'y, 31,5 Tuu
63 T'u:

! _
= MPH Voaxk < Vion U Vegk S Veq.nou» k=1,2,3

H V., BOKTaBHBIX TOAOCAX CO CpEN-

TpCﬁOBaHHH CAaHHUTAPHBIX HOPM BbIMOJHEHHI,
! o
- OPHU Viaxk > Vayon ¢ Veqk > veq.uon B KaKOH-

NIMBO U3 TPEX OKTABHBIX MONOC TpeGOBAHUSA CAHU-
TapHbIX HOPM HE BBLIMOMHEHDI.
3HaueHua v U Veg.zon TPUHMMAIOT 110 Tabnu-

ue 3.1 CHull 32-02.

6.6 IlpencraBaeuune pe3yabTaToB

PeaynbTaThl M3MeEpeHMIt OPOPMIISIIOT NPOTOKO-
JIOM, KOTOPDbIil JOMKEH COAEPXaTh CIEAYIOLIHME
CBEAEHHS:
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- OpraHu3auus, MPOBOAMBLIAS H3MEPEHUS;

- NIMHHUA METPOMOJUTEHA, Moe3aa KOTOopofi
AABASIIOTCA WCTOYHMKAM#U OLIEHMBAEMOH BuUOpa-
LIMH;

- MECTO MpOBeAeHHUS M3MepeHHit (3maHue,
3Tax, KBapTHpa);

- JlaTa W BpeMs NpOBENCHUS U3MEPEHUH;

- cpeacTBa U3MepeHuit (npubop, THm, 3aBoa-
CKOH HOMeEp, CBEACHHUS O rOCTIOBEPKE);

- IJIaH MOMELUEHHUS] C HAaHECEHMEM TOYEK M3-
MepeHus;

- pe3ynbTaThl U3MEPEHUH KOPPEKTUPOBAHHbIX
BubpockopocTeit (ocLuManorpaMma, eci CHUMa-
nace, BpeMsa usmepeHus T, yuciao N 30-cekyH-
IHBIX TaKTOB, TabiKLla MAKCUMaJIbHBIX U3MEPEH-
HbIX KOPPSKTHPOBAHHLIX 3HayeHUH BUOpoCKO-

pocTH \7,-", HOMEp TOYKM M HalpaBJIeHUE, B KO-

22

TOPOM 3aperMcTpupoBaHa Haubosbiuas BuGpa-
ums);

- BpeMs OUEeHKH (NeHb, HOYB);

- pe3yJibTathl 06pabOTKHY MAKCHMANbHbLIX H3-
MEpPEHHBIX KOPPEKTUPOBAHHbIX 3HaYeHMit BUOpO-
CKOPOCTH (iﬁax,ﬁlrmj’ff’o") ,feq);

- pe3yabTaThbl OUEHKH 0 KOPPEKTHPOBAHHBIM
3HaYeHUAM BUOPOCKOPOCTH;

- Npu HeoOXOAMMOCTH, pe3ynbTaThl H3Mepe-
HHU1, 0OpabOTKU M OUEHKH 3HaYeHHt BMOPOCKO-

Doyl ! 1(dou
pocti (Vi Vinaxis Vs VI, Vege) B OKTaBHBIX
MOJIOCAX YacToT;
- 3AKJIIOYCHHE MO pe3ynbraTaM OLEHKH;
- NIONMMCH JIML, MPOBOJMBLUKX U3MEPEHHUS U
OLIEHKY BUGPALIHOHHOTO BO3AEHCTBHUL.
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MPUAOXEHUE A

(pexomendyemoe)

®U3UKO-MEXAHUYECKUE CBOVICTBA TPYHTOB

Tabnuua Al — 3uayenus ynpyrux, MACCOBBIX H JAHCCHIIATHBHBIX NAPaMeTPOB Pa3NHYHLIX IPYHTOB
(BCH 211-91) [5]

Ckopoctb CxopocTb
pacrpocTpaHeHUs | pacrpoCTpaHeHHA
H Mnotrocts APOJONBHBIX nonepeyHbIxX Koadpduuuenr
aUMCHOBAHNC TPyHTa YNpYrux BOJH YNpYrux BOTH NOCJIOLEHHS
kr/m? M/c Mm/c
HachinHoit rpyHT, YIUIOTHEHHBIR CO cTe- 1600 300 100 0,1
neHslo BraxHoct G < 0,5
MMecok KXpymnHbIfA K CpegHed KPyNHOCTH 1700 500 150 0,1
co creneHblo BraxHoctu G < 0,8
CyraMHOK TYTOMNaCTUYHBIA U [UIOTHO- 1700 600 250 0,15
MIaCTUYHbIA
I'nuHa TBepaas U nmoayTBepaas 1700 1500 350 0,15
Jlecc, neCCOBUMHBIN CYIAMHOK NPU MO- 1500 400 150 0,15—0,2
Kasatene npocagouHoct I1 = 0,17
['DYHT NDU OTHOCUTENBLHOM COAEPXAHUN 1000 200 80 0,2
PacTUTEIbHBIX OoCTaTKOB ¢ > 0,6, Topd
Wnel cynecyaHsie, rIHHACTHIE 15001800 1100 300 0,2
BomoHachille HHBIIA TPYHT HUXE YPOBHSA 2000 1750 250 0,1
IPYHTOBBIX BOJ IpH CTENEHH BJIAXHOC-
mG>09
HacbinmHble peixjible MECKH, CYNECH, Cyr- 1400—1700 100—300 70—150 0,1—0,2
JAMHKU ¥ APYrUe HEeBOAOHACHILIEHHDIE
TPYHTBI
I'paBeUCTO-MecyaHble 1600—1900 200—500 100~—~250 0,1
[Mecyalble ManoBRaXHbIE 1400—1700 150—900 130—-500 0,05—0,1
To xe. cpeaHeil BAaXHOCTH 1600—1900 250—1300 160—600 0,05—0,1
To xe, BoAOHaCbILIEHHbIE 1700—2200 300—1600 200—-800 0,05—0,1
Cyneen 1600—2000 300~—1200 120600 0,1-0,15
CyravHku 1600—2100 300—1400 140—700 0,15—0,2
InuHUCTBIE BAAXHBIE, MIACTHYHDIE 1700—2200 500—2800 130—200 0,2
To xe, MIOTHbIE, NORYTBEPAbIE 1900—2600 2000—3500 1100—2000 0,15
Jlecc ¥ neccoBUAHbBIE TPYHTHI 1300—1600 380—400 130—140 0,15

23



CIT 23-105-2004

Oxonuarue mabauyvt A. 1

CkopocTb CKopocTh
PacrnpoCcTpaHCHUA pacnpocTpaHeHUA
HaumeHOBaH e rpyHTa HnorHocts MPONONBHbIX nonepeyHbIX Kos¢duumnenrt
ynpyrux BOJH ynpyrux BosiH NOrNOEHHS
Kr/m3 m/c M/c
[TOTYCKAJIBHBIE U CKAJIBHEIE TTOPOJIHI

Meprens 1800—2600 1400—3500 800—2000 0,05—0,1
ITecyauuK puIXIbIi 1800—2200 1500—2500 800—1700 0,1
To xe, IUIOTHBII 2000-—2600 2000—4300 1100—2500 0,05—0,1
To xe, CUABHOBBIBETPEHHBIMH 1700—2200 1000—3000 600—1800 0,1
H3BeCTHAK NPOYHbI 2000—3000 3000—6500 1500—3700 0,05
CauHucTbie cnaHub 2000—2800 2000—5000 1200—3000 0,05—0,1
HasepxeHHbie U MeTaMopduyeckue no-|  2400—3000 3000—5000 1700—3000 0,05—0,1
poabl (rpaHMT, rHeic, GasanbT, AMaba3
¥ Tp.) TPeUIMHOBAaThIE
To Xe, HCTpelWMHOBAThIE 2700—3300 4000—6500 2700—4300 0,03—9,05
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NPUJIOXEHME B

(pexomerdyemoe)

PACYET 3HAYEHU ¥ BUBPOCKOPOCTH HA ITOBEPXHOCTHU I'PYHTA BBJIU3H
INEPETOHHBIX TOHHEJEN

Onpenenenue BeaUYUH BUOPaLKK TTOBEPXHOCTH TPYHTA MPOBOAMTCA B COOTBETCTBMM C pa3feiaaMu
4, 6 HacToswtero Ceoaa rnpaBuil.

Heob6xoa1Mo 3a0ath Creayolne UCXOMHbIE JaHHbIE:

® BEJIMYHMHBI BUGPOCKOPOCTH JIOTKOBO# YacTy 06ae/iKU TOHHENS, ONpeleiieMble B OKTaBHBIX M0OJIO-
cax (tabnuua 3.2) M HenocpeacTBEHHO ¢ ydeTtoM 4.3 Hactosiiero Ceoaa npasui;

e NapameTpbl IPYHTA;

e napameTpbl 06eNKH, BKIIOYasa reoMeTpuyecKyo GopMy U pasMepbl, MaCCOBBIE U YIIPYTHE XapakK-
TEPUCTUKU MaTepyaia obaenKy;

e NaHHBIE O MNyOUHE 3aI0XKEHUA TOHHENS U PAacCTOsIHUE OT OCH TOHHENS A0 KOHTPOJNBHOM TOYKM.

IIpumep pacyera

OripeneMTh aMIIUTYAb! BUOPOCKOPOCTH Ha MOBEPXHOCTH TPYHTA, BO30YXIaeMOTO ABHXEHUEM O~
e310B METPOIONUTEHA B TOHHEJE C [JIYOUHOM 3ajoXeHUS 12 M OT OCHOBaHHsA JIOTKA A0 MOBEPXHOCTH.
CrpoeHue myTH — TUIIOBOE (AepeBsSHHbIE WITANbl, YTOIUIEHHEIE B OeTOH). KOHCTpYKUMS OOAENKH TOHHENS
— LEJILHOCEKLIMOHHAA XeNe306eToHHas (mpuwioxeHue I' Hacrodwero Coga nmpaBui, pucyHok I'.2). Leo-
noruuecKas oOCTAHOBKA — CYTIMHOK TYTOMIACTHYHBI ¢ MIOTHOCTLIO 1700 Kr/M3, CKOpPOCTAMM pacipoc-
TpaHEHUs MPOAONELHBIX U IMONIEPEYHBIX BONH COOTBETCTBeHHO 600 M 250 M/C ¥ AEKPEMEHTOM 3aTyXaHHUS BO
BCEM HOPMUPYEMOM IHana3oHe 4actor 0,1.

3aBHCUMOCTH MaKCHUMAaJbHBIX BeJIMYMH BMOpaUMM B OKTaBHBLIX nvanasonax 16, 31.5 n 63 T'u or
PacCTOSIHUsI OO CTEHbl TOHHeNs (B IUlaHe) MPUBOASITCS COOTBETCTBEHHO Ha pucyHkax B.1 — B.3. Bce
pacyeTsl MPOU3BOIATCS WIS MAKCHUMAa/IbHBIX 3HAaYeHUIH BUOPOCKOPOCTH.

Ha Tex xe pucyHkax npuBoIsTCcs M CPaBHEHHUSI HOPMATHBHELIE 3HAYEHUsT BHOPOCKOPOCTH [UIS XU~
JIBIX 31aHUN B HOYHOE BpPeMS CYTOK.

[Tepexon K 3KBUBaJICHTHBIM 3HAYEHUSIM TIPOU3BOAMTCS MO (HopMyJie, MPEACTaBAeHHOH B 6.4 HacTO-
siero CBoa MpaBUl € YYETOM PEaNbHOrO PEXKMMA ABWXXCHUS MOE3NOB HA PacCMaTpMBacMOW JIMHUK
METPONOJIUTEHA.

Pacyer naet cnenyiolume pe3yabTaThl:

Yoarenue 10 M 16 Tu — 1,4 10°° m/c, npesriluenue coctasnser 2 ab;

31,5Tu — 1,2 10-* m/c, npessiieHue cocrasnser 21 nb;

63Tu — 6,410 m/c, npesbilteHKe cocTasnseT 15 nb.

Koppekruposannas sennuuna — 3,5 - 1075 M/c, npeBbltieHue coctasnseT 9 ab.

Vnanenue 20 M 16 'y — 7,3 - 106 m/c, npesbllieHHE OTCYTCTBYET;

31,5Tw — 4,9 - 1075 m/c, npesnituenue coctasaset 13 ab;

63Tu — 1,710 m/c, npessiieHne cocrasaser 4 ab.

KoppexTupoBaHHas BenuyuHa — 1,3 - 1075 m/c, npesuinierue cocrasnset 2 ab.

st cHUXXeHUsl BENMYUH BUOpALMKM B YACTOTHBIX OKTaBHbIX AManasoHax 16, 31,5 u 63 'u MoryT 6bITh
MCMONb30BAHDLI MJIUThI XeCTKOCTH B OCHOBAaHWM Y MepPEeKPbITUM TOHHENS B KOMOMHALIMU CO CTEHOMH B
TPYHTe, Npuieramolleit K creHe 064e/IKM CO CTOPOHb! PACYETHBIX TOUYEK. 3a1aeM TOMLUMHY [UIUT ¥ CTEHbI B
TpyHTE, paBHYyIo 40 cm. PacyeT MaKCHMANbHBIX KODPEKTHPOBAHHbIX BEIMYMH BUGPOCKOPOCTH NPUBOAMT K
ClIeayYIOLWUM pe3y/bTaTaMm:

Ynaneuue 10 M
Koppextuposannas senuuuna — 1,1 - 10-% M/c, npeBbIlieHHE OTCYTCTBYET.

Ynanenue 20 M
KoppexTtuposanuas sennunna — 4,0 - 10 M/c, npeBuiLieHHe OTCYTCTBYET.
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v-10%m/c
20,00 -
18,00 4
16,00 \
1
14,00
12,00 AN 3

10,00 "'%"\\""""'-------------.-..

8,00 / 2\\

6,00

4,00

2,00 \\_

0,00 ' . - - : : : , Lw
0 5 10 15 20 25 30 35 4 45

I — pepTHKanbHas COCTaBAsOWIaN; 2 — FOPUIOHTANbHAS COCTaBAAIOWaA; 3 — HOPMATUBHOE 3HAYCHHE

Pucynox B.1 — 3aBUcHMOCTb MaKCHMaNbHON BENMYKHBI BEPTHKAIBHOMK U FOPU3OHTAILHOM COCTaBSIOIMX BUOPOCKO:
POCTH V OT PacCTOSIHUA 0 TOHHENA / B OKTaBHOM Auamna3oHe 16 I'u

v+ 105 m/c
300,00 ¢

200,00 7/\

100,00 /
0,00 — - a - .. -—r - - -I - - I’ M
0 10 20 30 40

1 — BepTHKanLHasA COCTABNAIOWAN; 2 — IOPH3IOHTANLHAA COCTam/sIOUIas; 7 — HOPMATUBHOE 3HAYEHHE

Pucynox B.2 — 3aBUCHMOCTb MaKCHMaNBLHOM BEJMYMHBI BEPTHKANBLHON U FOPU3OHTANBHO COCTaBAAIOLUX BUOPOCKO-
POCTH Vv OT PacCTOSIHMS 0O TOHHeNs [ B OKTaBHOM Avanasoxe 31,5 T'u
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200

180

160 A
wll \
120 A‘X
VAN
RN

80
2
60
40
20
0
0 5 10 15 20 25 30 35 40 45

! — BepTUKaNbHas COCTaBaAlOWan; 2 — FOPU3OHTAIBHAA COCTABASIOWAs; I — HOPMAaTUBHOE 3HaYeHHe

Pucynox b.3 — 3aBUCMMOCTb MaKCUMaJibHOU BEJMUYMHBI BEPTUKAIBHOA M TOPU3OHTANbHOM COCTaBJAIOLIMX BUOpO-
CKOPOCTH v OT pacCTOSIHUS [0 TOHHeNs [ B OKTaBHOM AuanasoHe 63 T'u
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NPUNOXEHHUE B

(cnpaso4roe)

3OPOEKTUBHOCTh HEKOTOPHIX BUBPO3AIIIUTHHIX YCTPOUCTB

Ta6nuua B.l. — 3navenns addeKTHBHOCTH HEKOTOPHIX BHOPOIAIMTHLIX YCTPOICTB

SddexTuBHOCTL AL)M Bubpo3aimTHoro ycrpoictsa (ab) B okTtasax
Tun BUGPO3AWMTHOrO YCTPOHCTBA

16 Tuu 31,5 Tu 63 I'u

YcTpoiicTBa B peNBCOBBIX CKPEMICHHMAX 3 5
BannactHoe KOpLITO Ha aMOpTH3aTopax 8 13
Kene3oGeToHHBIE paMbl, OMMpalOLIHECT 9 13
Ha aMOPTU3aTOPbI

[MTomunanbHble aMOPTU3UPYIOWKE NPO- ~0 8
KJIaOKH

Kene3o6eTOHHBIE JIEXHH ~0 13

[TANTBI XeCTKOCTH B ocHoBaHHHU K B ocHOBaHKUM B ocHoBaHMM U
B ocHoBaHuu
NEPEKPBITHH TOHHENS MEPEKPLITUH

TomuuHa, M TOHHEIA TOHHENS TOHHEJIA

0,2 3 5 2 4

0,4 5 7 4 7

0,6 6 10 6 9

0,8 7 12 7 11

MMpenacTasneHHsle B Tabauue B.1 3sHauenus adoexTuBHOCTH AL,y BBHIYUCIAIOTCA MO dbopmyne

ALy =201g
vB]M

MEpONPHUATUA B OKTaBHOM MOJIOCE CO CPEAHEreOMETPUUECKO# YacToToi 16, 31,5 wau 63 Tu.

14

» 30ECb V U V,,, — aMIUIUTYRa BUGPOCKOPOCTH Ge3 ydyeTa M C yuyeToM BMOpO3aILUTHOTO
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NPUNOXEHHE I

(¢cnpasoyroe)

KOHCTPYKIIMY TOHHEJBLHBIX OBAENOK, JOTKA 1 BEPXHEI'O CTPOEHIA IIYTH

]
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4280 —— 650
220
[ 300 / \. r )%
1 1 [}
[
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a) u3 cOopHbIX X/6 610KOB 6) LUEeNbHOCEKLIMOHHBIN
N
S
o) M
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O s
S\ 5\@\
200 Qé\ 200
Q&
=)
5
B) u3 cBopHblX X/6 GrokoB r) ¢ YyryHHOW obxenkon
v —'*‘
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| =i =
2 5 2
= Lag]
3 :
= 1
& 8)
t -%
M R
5 S|

1) CABOEHHbIA NEPErOHHbIA TOHHENb U3 COOPHLIX X/6 GNOKOB

Puc. I 1 — KoHCTpYKUMH TOHHENBHbIX 00a€NM0K
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a)

6)

B)
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Pucynox I.2 — KoHCTpYKIINY IOTKa U BEPXHEro CTPOEHHA AyTH
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NPUIOXEHHUE I

(pexomendyemoe)

ATITIAPATYPA, PEKOMEHIYEMAS JJIS BBIITOJTHEHUS U3MEPEHUN
1 BBIITIOJIHEHHUS YACTOTHOTO AHAJTU3A

B M3MepUTENbHOM TPaKTe B KayeCTBe BUOPOAATYMKOB PEKOMEHIYETCS HCII0JIb30BaTh AKCENEPOMETPhI
tuna AP-98 ¢upmer «Tao6an-Tecr» (Poccus), tuna D3143M1 ¢upmbt «Ditran Instruments», Tuna 4332
dupmbr «Bruel & Kjaer» (Januus) unu tuna 353833 dpupmul «Larson-Davis» (CLIA).

JLis1 BBITIONIHEHMS YaCTOTHOTO aHAIM3a PEKOMEHIYETCS NMpUMEHEHNE LIMDPOBBIX aHATM3aTOPOB GUPM
«Svantek» (ITonbia) — Tunel SVAN 912AE, SVAN 946, SVAN 947, «OkraBa+» (Poccus)) — tun OkraBa
101B, «Bruel & Kjaer» (lanus) — tun 2260, «Hewlett Packard» (CLIA) — tun HP 3569A, «Larson-
Davis» (CILIA) — tun D2800 (2900).
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MPUROXEHMUE E

(pexomendyemoe)

IIPHMEP ONPEJEJIEHNA ®PU3INKO-MEXAHWIECKHUX ITAPAMETPOB I'PYHTA

Jina onpeneneHust Koadp¢puULUUEHTa NOMIOIEHUS BUOpALIMKU B TPYHTE ObUIM MPOBEAEHBI U3MEPEHHUS
BUGPOCKOPOCTH, BO36YXAAaeMOM IpH NMPOBEACHUM AECATH CNabbiX CTaHAAPTU30BAaHHBIX B3pbIBOB. M3amepe-
HUSA BeNM4YMH BUOGpaL1it MPOBOAMWIMCH B cooTBeTCTBUH ¢ TpeGoBaHusamu [OCT 12.1.012. Mcnons3oBanacs
annapartypa «Bruel & Kjaer» (Janua) u «Larson-Davis» (CLLA).

B u3MepuTenbHOM TpPakTe B KayeCTBe BUOPOAATYUKOB MCIIOIb30BAIMCh aKCelepOMeETphl TUMa 4332
dupmst «Bruel & Kjaer» u tuna 353B33 ¢pupmer «Larson-Davis». laHHbIe aKcelepoMeTphI SBASIIOTCS Nipe-
IM3HOHHBIMM NTEE30KEPAMHYECKMMH IIpeoOpa3oBaTe/ISMH C ITKPOKUM yacTOTHBIM (no 30000 I'u) 1 nuna-
muyeckuM (6onee 120 1b) nuanazoHaMu. AKcenepoMeTpsi cepuu 353B33 UCMONB3YIOT BCTPOEHHYIO 3/IEK-
TPOHHUKY BN COrJIacOBaHUA curHana. CoracoBaHMe CIYXUT ISl NPecOpa3oBaHMUs BbICOKOUMITENAHCHOTO
3apANOBOroO CUTHaA C Mbe30KPHCTA/UIAa B HU3KOWMITEJAHCHBIN CUTHAJ HANPSXEHUst C UMITEJAaHCOM MeHee
100 OM. Taxoil HU3KOMMMEJAHCHBI CHMTHA MOXET NepelaBaThcsl Mo OObIMHBIM KabensiM Ha Gonbiuue
PacCTOSTHUS MpPaKTHUYECKH Oe3 ocnabneHus.

Curnan ot BUOpoaaTIMKOB PErUCTPHPOBAICS HA YEThIPEXKaHIbHOM MarHutodoHe Tuna 7005 dbup-
Mmbl «Bruel & Kjaer». YacToTHas xapakTepucTKa MarHuto¢OoHa MO3BOAET TPOU3BOAMTD 3aMMMCh U BOCIIPO-
HM3BeNeHUEe CUTHAI0B 6e3 YacTOTHHIX HcKaxeHHit oT 0,1 mo 10000 I'u.

B xayecTee COrnacymloludx yCTPONUCTB UCITOAb30BAIUCh YCHIMTENN aHanu3artopa Tuna 2900 dhupmet
«Larson-Davis» 1 ycWwIHTeNn perucTpupyolero Maruurogoxa.

[lepen nmpoBeneHHEM H3MEpPEHHMI U MOCIE KaXIOH CepUM U3MEpPEHMI BCE U3MEPUTENIbHBIE TPAKTHI
KaIMGpoBanuCh NpU moMowy Kanubparopa tuna 4294 ¢upmel «Bruel & Kjaer.

I1pu M3MepeHHUsIX Ha MOBEPXHOCTH IPYHTA [T KPEIUIEHHS JaTYUKOB UCHONB30BATUCH METAJLUTHYEC-
Kue ruThl auaMeTpom 500 MM u TomuuHO# 10 MM.

BuGpauyisi B rpyHTe BO30YXIANTACh B3PHIBHBIM BO3NEHCTBMEM HA CTEHKH M IHO 1UaXThl DryouHoit H=21,75m
U mameTpoM 8 M, IllaxTa npeacrarisuia cOGOM WIMHID, CTEHBI KOTOPOTO CMOHTHPOBAHbI M3 YyTYHHBIX TIOOUH-
roB. B 30He v3MepeHuit CTPYKTYpa IpyHTa CIICAYIOILAst: BEPXHUM C/IOM [JIMHEBI TONLUMHOM 6 M, Kajiee MecoK.

Ha nmoBepXHOCTU TPYHTA U3MEPSUIMCh BEPTUKANBHBIE U TOPU3OHTANIbHbIE CPeIHEreOMETPHYHBIE 3HA-
YeHUs1 BUOPOCKOPOCTH Ha PacCTOSIHUSIX OT CTeHbl wiaxtTel [ = 0, 10, 20, 30, 40 m.

CHIrHaIbl 3aMTUCHLIBUTMCH HA YEThIPE KaH1a MArHUTO(OHA ¥ aHATTU3MPOBATIUCH B IAOOPATOPHBIX YCJIOBH-
SIX CMeKTpoaHanu3aTopoM Tuna 2900 dupmsr «Larson-Davis». Pesynbrats! npuseaeHs! B Tabmuuax E.1 u E.2.

Ta6nuua E.l — BeprukajbHast KOMHOHEHTa BHOPOCKOPOCTH

AMILTUTYIbI BUEPOCKOPOCTH (MM/C)

OkxraBHble MONOCH! CO CpeaHEreoOMETPHYECKUMU

vactotamu (I'11) Paccrosuue OT cTBOAA LWAXTHI (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

Ta6nuua E.2 — lopu3oHTaILHAL KOMIIOHEHTA BUOPOCKOPOCTH

OkTaBHble NONOCHI CO CpeAHETeOMETPHYECKUMHU
yacroTamu (I'u)

AMOINTYIBI BHOPOCKOPOCTH (MM/C)

PacctosHue OT cTBOAA WaxXThl (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
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B naHHOM ciyyae uMeeTcs npejBapuTeabHas WHGOPMALMA O CTpaTU(UKALMK BEPXHEN YaCTH IPYHTA.

[loaToMy B KauecTBe MUCXONHBIX NAapaMETPOB [UIsi pacyeTa GepyTCs BEMUMHBI, yKasaHHble B Tabnuue E.3
(CM. ipunoxenue A).

Tabnuua E3 — HcxonHsie 3nayeHus napaMeTpos

Ne crost Tun rpysTa Tonwua cros, Conin» M/C Conaye M/C Brnin Brnax
M
1 FaunucThiit 6 50 2800 0,1 0,4
2 MMecuaueplit cy- 20 150 900 0,05 0,1
XOW

Kpome npuseneHHbIX mapameTpoB, yunthias 4.2.4, 4.2.5, 4.2.7 Hacroswero CI1, 3agaloTca nocro-
SIHHa) U1l BCEX CNI0EB MUIOTHOCTb p = 1800 Kr/M3 M CKOPOCTH MOMEpEYHbIX YNPYTHX BOJIH, BHIYHC/IIEMANA

I KaXaoro ¢jaog ¢ NMoMOLWbK (pOpMynbl
1/2
o o] 1=2v ]
=)

1 nocrogHHoro koadduunenra Ilyaccona v = 0,4.

[TapaMeTpbl IpyHTa B COOTBETCTBMM C IKCIIEPUMEHTAIBHBIMU NaHHBIMM OLEHMBAIOTCS JUIS ABYX
yactot: 16 u 63 T'u. KpurepreM nmpaBUIABLHOIO OMNpeaeeHMs HapaMeTpoB IPYHTA JUIS MMEIOLIUXCS ABYX
CJIOCB SAABASIETCSA MUHUMYM CI)YHKLLMH HEBA3KH

N
F(m) = |3 (f(x,m) - 6(x)).

i=0

3necs  ¢(x) — 3HAYEHHMS IKCIIEPHUMEHTANBHOI KPUBOH 3aBHCHUMOCTH aMILTMTYAbl BUGPALMU B TOYKAX
H3MEPEHHS X;;
S (x,m) — pe3synbTar pacyeTa No METOAMKE pa3fena 3 B TeX XK€ TOMKax X;

BEAWUHHbI /1, — OMpeNeNsieMble NapaMeTpPbl (MHAEKCHI NP ¢ M 3 OTBEYAIOT IBYM CIOSIM):
my = cy; my = B;
my = ¢y my =By

Pesynbrar ouenkn napametpos npusoautcs B Tabnuue E.4.

Tadnauua E4 — Pesyavrar onpesenenusi Gpu3nko-mMexaHHYeCKMX NapamMeTpos rpyHTa

CKOPOCTb MPOI0ALHBIX BOIH €. M/C Koadduwutent 3aryxanns
Homep crost
16 Mu 315 63 l'u 16 Tu 31,5 T 63 Iu
| $00 900 1000 0,2 0,15 0,1
2 600 700 800 0,15 0.1 0,06

ConocrtaBneHue pacyeTHbIX (MPU HalIEHHBIX 3HAYEHUAX NapAMETPOB) M 3KCIIEPUMEHTAIbHBIX NaH-
HbIX (YPOBHENl L BEpTUKANBHBIX MpoeKUUE BUEpOCKOpOCTH V) Uil oKTaBHbX nonoc 16, 31,5 n 63 Ty
npuseaeHbl Ha pucyHke E.l1. YpoBHu paccuutbiBaiuch no gpopmyne (4.1).
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v - 1072, MM/c

18,0
16,0 +—w —u
140 + I
12,0
10,0 +
8,0 '
60 | |
40 1
20 4
rom
0,0
0 10 20 30 40
a— 16 T'y;
v - 1072, mm/c
20
-
]
15 -~ .
10
.
5 a
®
¢
0 nM
0 10 20 30 40
6 — 31,5 Ty;
v - 1072, Mm/c
20
1 .
15 1 [
10
i
5
H
2
0 oM
0 10 20 30 40
e — 63 'u.

¢ — 3KCHepHMEHTAIbHbIE 3HaYeHus, B — pacyeTHble 3HaYCHHA
Pucynox E.1 — W3mepeHHble M pacCYMTaHHbIE 3HAYEHUS BUOPOCKOPOCTH
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MPHUINOXEHHE X

(pexomendyemoe)

CBOJIKA OBOBILIEHHbBIX XAPAKTEPUCTHK BUBPO3ALIUTHBIX YCTPOMCTB

B HacTosiLeM MPUNOXEHUU NpeacTaBieHbl OCHOBHblE BUOPO3ALUUTHbIE YCTPOHCTBA, MPUMEHAEMbIE
B MEPErOHHBIX TOHHENAX METPONOAUTeHA. [ KaXA0ro yCTPOKCTBA MPUBOANTCS OLIEHKA 3 HEKTUBHOCTH.
[Ipy 3TOM 3 PEKTUBHOCTD MOACHUTHIBANACL N0 dropmyJie (4.1). B 3aBUCMMOCTH OT KOHCTPYKUMH TOHHENS K
XapaKTePUCTUK OKPYXAIOWEro rpyHTa MPUBENEHHAs OLeHKA MOXET MEHAThHCS B npeaenax +2 nb.

B cBonHoM Tabauue XK.1 npencraBaeHbl KOHCTPYKUMU AN OOAENIKM NPSIMOYTOABHOTO TUMA. AHANO-
THUHbIC pe3y/ibTaThl MOAYYAIOTCS U ISt APYTUX KOHCTPYKLIMH: KPYIJIOH W MPSIMOYTOJIbHOW CABOEHHOM.

Tabnuua X1 — DhpekTHBHOCTL BUOPOIALUMTHBIX YCTPOHCTR

Ionepeytibiit npoduab MyTH Ha neperoHe 6e3 NpUMeHeHUs f=16Tu
BUOPO3aLUMTHBIX MEPONPUATHIA AL ~0
1 f=31,5Tuy
2 3 AL~0
7 / 77 | -6
/ / AL~ 0
/ _l—‘.'.i_‘/ ............ I__——-ﬂ‘ n /
7 S — 7
/////////////7///////{/////////// %
] — nyTeBoii 6eToH; 2 — wnana; 3 — obaenka
Vnpyras npoKIanKa ol peibe f=16Tu
AL~0
f=31,5Tu
AL~0
f=63Tu
AL~0

] — npoktagka peanHosast; 2 — NOAKNALKA CTaabHaA;, J — NMpoKjiaaka roM-
6eauT uAH ¢dadcpa kaecHan., pesnHa: 4 — aAcpeBsHHas wnana
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Oxonuanue mabauybt XK. 1

KoHcTpyKuus 6aN1nacTHOrO KOpbiTa Ha aMOpTU3aTopax

] — obnenxa; 2 — pennc v wnana; 3 — nyresoil GeToH; 4 — BUOPOU3ONUPYIOILUIE MaT;
5 — repMeTuK; 6 — GannacTHOe KOpLITO

f=16Tu
AL~0—7nb
2 3 £=31,5 Tu
AL~T7 — 12 aB
7 ? f=63Tu
/// ) % AL~ 15— 20 1B
%AWW/%////////A/
A
] — GannacTHOe KOpHITO; 2 — ymnpyras noasecka-amMopTH3aTop; J — wnana
Ynpyras npoknagka mox wnany f=16 Ty
f=315Tu
AL~0 gb
f=63Tu
AL~ 5nb
[ — mpoxnaixa pe3uHoBas; 2 — wmnajna nepessHHas; 3 — npoxnaaka 60KoBas;
4 — npoksianka peryndpoBoyHas
Ynpyruit MaT nol OETOHHBIM OCHOBaHHUEM IYTH f=16Tu
AL~0—31b
3
1 2 6 f=31,5Tu
/ AL~7 — 10 ab
By, 1
;:;, -:-:-:-:-:-:-:-:;:;:;:::;:;:;:;:;Z-:-:-:-:-:-:l-‘ﬂ EQ,' f=63Tu
%\‘ E;;:.";;-‘;;:-.:.f SIS SISt 3:.3;';'_—‘;;:5;_5;“ ;?/ AL~ 15— 20 ab
» * SRl 77
i
4 / > ‘\"’(.&5“':6’.&\'«9 RASARX X C AR Q.\‘V.Q.Q‘( t\‘:{.&‘(‘.\gg‘k{‘:g Q:Q'
2 / 4 7 0 7 “ (4
5
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NMPUJIOXEHHUE 3

(pexomendyemoe)

MPUMEP I1OJIBOPA ITAPAMETPOB BUBPOU3OJIUPYIOIIEN KOHCTPYKIIUM
BEPXHETO CTPOEHHUA TIYTH

Hcxonupie nannpie

[TycTb Ha yyacTKe JIMHUM METPOMNOJIUTEHA UMEETCA TUMOBAasi KOHCTPYKLMSA TOHHENbHOMN 00ae/Ku
NPSAMOYTONbHOIO OYepTaHus ¢ ryOunoi 3amoxenusi 10 M (OT OCY TOHHENSt IO MOBEPXHOCTU TPYHTA).
['pyHTOBbIE YC/IOBUSA OMPEAESIOTCS TUIIMYHBIMU JUISE MOCKBbI BIAaXHBIMU NECYaHBIMU TPYHTAMU CO CKOPO-
CTbIO MPOAO/bHBIX ¥ MOMEPEYHLIX YNPYTHX BOJH cOOTBETCTBeHHO 900 1 170 M/c, naoTHOCTHIO 1800 Kr/m3
# nekpeMeHToM 3atyxaHus 0,1. BenuuyuHbl Bo30yxaaeMbix Ha MOBEPXHOCTH TDYHTA YPOBHeit BHOpalmit
ONpENeNSAIOTCS COrIAcCHO pa3feny 3 u npeactaBieHbt Ha pucyHke 3.1 @ — 31,5 Tu; 6 — 63 Tu. dtum
YaCTOTHBIM NMANa30HaM COOTBETCTBYIOT MpeNeNbHO AOMYCTUMbIE CAHUTAPHBIMM HOPMaMH 3HAYEHHUs B
XUNBIX TIOMELLEHMSIX Ul HOYHOro BpeMeHu 57 nb.

[Ipennonaraercs, 4To TpeOyeTCst BHIMONHEHWE CAHWMTAPHBIX HOPM Ha paccTosHuu 10 M OT ocH
ToHHenst. Ha pucyHke 3.1 npuBeneHbl COOTBETCTBYIOLIME pacyeTHbIE 3HAYEHUS OXHOaeMoit Bubpauuu
(67,31 70,2 nb Ha 10 M oT ocu ToHHens). Takum 06pa3om TpebyeTca CHUXEHKE YPOBHEl BO30yxXaaeMoi
subpaunu B ianasoHax 31,5 u 63 I'u cooteTcTBeHHO Ha 10,2 u 13,2 ab. IIns npeasapurenbHoro noabo-
pa TMna BUODOM3ONHUPYIOWIEH KOHCTPYKLMU BEPXHEro CTPOCHUA HeobXxoouMo obpaTuThCcs K Tabiuue
X.1 Hactosuero Cpona npaswi. TpeGyemyo 3Q@deXTHBHOCTL 06ECNeYHBAIOT KOHCTPYKUIUYM BEPXHErO
CTPOEHHMS MYTH TUIIA aMOPTH3aTOPOB WM YNPYroro Mara rnoa 6auiacTHeIM KOPbITOM WJIM @aMOPTH3aTO-
POB MOL JIEXXHEBBIMU OJ1I0KAMHU. YIIpYrue XapaKTepUCTUKU COOTBETCTBYIOIUMX KOHCTPYKIIMIt TOAGHPAIOT-
Cf C UCIMOJNIB30BAaHUEM PUCYHKOB 5.4 — 5.11. Insl KOHKpETHbIX 3HaYEHU MApaMeTpPoB IPyHTa HMeeM
CNEAYIOLME BETMUUHBI TPeOYEMbIX KOIMDOUUMEHTOB YIIPYrOCTH: ANST YIIPYTHX 3JIEMEHTOB, PacoNOXeH-
HbIX ol GannacTHeiM KopbiToM, k = 2,8:102 H/M 1 non nexHesbiMu Gnokamu — k = 1,0-108 H/m B
pacyere Ha AJIMHY BaroHa.

Hanee npoBepseTcs TpebOBaHUE yAOBIETBOPEHUS YCIOBUIA HAa CTATUYECKYIO MPOCAIKY CUCTEMBI MOA
Harpy3Koii MOABKOXKHOTO cocTaBa. Jist aToro Ucronb3yeTcs pUcyHOK 5.12. MMeeM ms xectkocTy k = 2,8-108
H/M npocanky s < 3 MM ¥ g k = 1,0-108 H/M s = 5 MM, YTO B 060KX Ciy4asx yIOBJIETBOPSET TEXHUYEC-
kuM TpeboBaHuUsIM (s < 6 MM) [4].

B 3akniioyeHMe NMPOBEPAIOTCS MPOrHO3MPYEMblie YPOBHH BUOPOCKOPOCTH (C y4eTOM BUOPOIOHU -
XaOWero MeponpUsATUs) Ha COOTBETCTBUE CAHUTAPHBIM HOpMaM. B paccMaTpMBaeMOM Cliyyae UMeeM
s 31,5 T'u Beanuuny L = 61,3 — 10,2 =51,1 ab (06a BapuaHTa KOHCTPYKLMi) 1 ans 63 Tu L = 58,1—
— 25 = 33,1 nb — amoptu3atopsi noa GannacTHBIM KopbitoM U L = 58,1 — 23 = 35,1 ab — mon
JeXHeBbIMU 6710kaMu. Bo Bcex ciyyasix CaHUTApHBIE HOPMBI, NIPUBOAMMbBIE B Tabiuile 3.1, 6yayT Bbl-
NONHATHCA.

Bri6Op KOHKPETHOrO KOHCTPYKTMBHOIO pelieHHs (CMNOLIHBIE YIIPYrUe MaThl UK Habop amopTu3a-
TOPOB) MOA 6ANNACTHBIM KOPBITOM WM JIEXHEBLIMU OJI0KaMH OCYLIECTBIISIETCS M3 UMEIOLUMXCS TEXHUYEC -
KUX UJTH/¥ 3KOHOMHUYECKHUX BOIMOXHOCTEN.

Mpumeyanune— Bcayyae ecin HH OOHO 13 NPUBENCHHBIX pelleHiii He obecneunBaeT TpebyeMoil BUOPOU3OAALMH.
NPUMEHSIOTCS. J0MOTHNTENIbHBIE MEPONPHATHS, NpuBeaeHHble B pa3aene 5.3 (tabnauust 5.1 u 5.2) HactoAwero Csona mpasun, a

TAKXKE MEPONDHATIA, PEAIVEMbBIE B TPYHTE MEXIY HCTOUHUKOM (TOHHEACM MCTPOMONHMTEHA) U HOPMHUPYEMOIl TOYKOI Ha noBep-
XIHOCTH TPYHTA. MPHBONMMbIE B pa3acie 3.

37



CIl 23-105-2004

a) L, nb

75,0

— &
70,0

65.0 \a\
60,0
\

55.0 -

0,0
50, e

45,0

40,0

6)

80,0

70,0 [~ 70,2

65,0 <]

60,0 ~J
55,0 \
50,0
\;\\\ .
45.0 3 .
\\6

40,0

a—f=31,5Tu; 6 —f=63Tu

Pucynox 3.1 — 3aBucHMOCTb BeaH4YMHbI BO3Oyxnaemoli BMOpaLuyu OT pacCTOSHMUS A0 OCH TOHHEAs (B nnaHe)
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NPUJTOXEHUE U

(06a3amensroe)

OMNPEJIEJEHUE IIOCTOSAHHOM C

WU.} Mpwu ycnosuu BbIGOPa ONMHAKOBOIO YUE/A COOBITUI MPOXOXAECHHUS MOE3N0B 3a BpEMs U3Me-
peHMsi B Pa3MYHbIe PEXHUMbI ABUXEHHUS W NPEdNOSOXeHUH, YTO (POH CYLIECTBEHHO HMXe CHUTHaa,
PEerMCTpUPYEMOro OT NOe3/1a, U ero MOXHO He y4YUTbIBaTh MPU ONpeAe/eHUU CPedHEero KBaapaTuyec-
KO0 KOPPEKTUPOBAHHOTO UMM CMEKTPANLHOIO 3HAYEHUA BUOPOCKOPOCTH 32 BpeMA M3MEPEHUS, 3HA-

YeHHus *"{;"(V{-m,\.) IUISL PA3AMYHBIX PEXMMOB ABMXEHUS CBA3aHbl C onpenesieHHbIM 1o 6.4.1.4 (6.4.2)
CpeaHUM KBajpaTHUYEeCKMM KOPPEeKTUPOBAHHBIM (CMEeKTpalbHBIM) 3HaYCHHEM BUOPOCKOPOCTH 3a Bpe-

MS U3MepeHHs Vi (V5 ), COOTBETCTBYIOIUM pexuMy ! (B KOTODOM BbIMONHEHb U3MEPEHHS), BbIpa-

m m

XEHUEM
=i gl U vl &
Vi = Vin 1,1 Vir, = VkT, 7. k=123, (U.1)
J J
THe T, M T, — WHTEPBAILI IBUXCHHS MOEINOB B j-M PEXUME M PEXUME [, B KOTOPOM BBITIOJIHEHBI H3MeEpE-

HUS, MUH.

W.2 3nayenns noctoaHnoit C, CBA3bIBAIOLIEIH IKBUBANIEHTHOE KOPPEKTHPOBAHHOE (CIEKTPANILHOE)
3HaYeHHUe BUOPOCKOPOCTH 33 BPEMSI OLUEHKHM CO CPeHUM KBaJpaTMYeCKMM KOPPEKTMPOBAHHBIM (CHEKT-
palbHbIM) 3HAaYeHHEM BUODOCKOPOCTHM 3a BpeMs M3MEPeHUs, ONpeleSieHHbIM M1 peXUMa, B KOTODOM
BBIMOJIHEHBI U3MEPEHUST, BHIYMCSIOT 110 (opMyJie

1/7,2,: (1.2)

e T, — Bpems oLeHKH BUOPaLIMOHHOTo Bo3aeicTBUs: 16 4 nHeM, 8 4 HOYBIO;
7;. — YaCTUYHOE BpeMs BO3NeHCTBUS BUGpaLlMH, COOTBETCTBYIOLLIEE PEATH3AIUH j-TO PEXHUMa JBH-~
KEHMST MOe3n0B.

[1p uMe p— IlpencraBneHHas chyx60it ABUXeHUs MHGOPMALIUS O YUCIIE MTOE30B, 3a1eACTBOBaH-
HbIX Ha JMHUAX MOCKOBCKOro METPONONUTEHA B pa3/iMuHOe BpPeEMS CYTOK, NpuseaeHa B Tabnuue H.1.

B tabnuue M.2 npyBeaeHs! BblYKCIEHHbIE MO NaHHbIM Tabnuiibl .1 nHTEpBaNbI ABUXKEHMS TOE3N0B B
pasTMyHOE BpeMst CYTOK. MOXHO BBIIENUTD OT 5 10 8 PEXUMOB ABUXEHUS MOE3I0B B IHEBHOE BPEMS U OT 3
10 5 PeXMMOB OBMXEHHMS! MOE3N0B B HOYHOE BPEMsI, XapakTepU3YIOILHXCS OAMHAKOBBIMY MHTEPBaIaMHU 7.

3HayeHus nocTosiHHOU C,, BbluMcheHHble U3 Gopmyasl (M.2) 11s cnyvas BINOAHEHUS] H3MEPEHUM
B peXuMe Hanbosiee MHTEHCKUBHOIO ABUXEHMS noe3nos (Tabauua M.2), npuseneHsr B Tabnuue M.3.

Ta6nuua M.l — I'paduk aBuKennst noe3nos mo JMHUAM MOCKOBCKOr0 MeTpPONOJHTEHA

CoKkoabHitecKas 3aMOCKBOPCUKAS Kaxosckas- Katupekas Ap6atcko- [Tokposckas Dunesckas

Bpessa
HUA AtHNS JMHHA HHUS JIHHIR

Ouu | Pa- [ Cyv6-| Boc- { Mar-| Pa- |Cy6-| Boc- | Mar-| Pa- | Cy6- [ Boc- | Mar-| Pa- |Cv6-| Boc- | [la1-| Pa- |Cy6- | Boc- | Mar-
Bo- | 6oT- |kpec-| Huna| 6o- | 6oT- |Kpec-| Hia | 60- | 6oT- [Kpec-|Huma | 6o- | 6oT- |Kpec- | Hitua| 6o- | 60T- [kpec-|Huua

Yacw | une | Hue | Hule uie | Hite | Hbie aie | Hite | Hole dqite | Hite | Hbie aHe | Hite | Hoble
561 8 7 7 § | 1311311 }|13] 4 3 3 4 7 6 6 6 8 6 4 8
6~7 | 20 LI 2029127 (2029 |14 1210 1420 (1816 |21 |18 | 13 { Il (18

T-1(34 022122134 |3t130 21381415 12[14]36]24|16(361|32{17{12]{ 32
8-9136 | 24| 243639302439 |16]15]12|1636]27]16 36 1321715132
9-10y 25 (24 ) 24 25 |21 )20 12521 | 14 12| 12 {14 )23 |24 | 18|23 |17 |6 ]| I51} 17
0111 25 1 25| 25 | 25|24 | 21 |26 | 24 |12 | 12|12 {12 22124} 18| 22| 15|16 ]15] 15

12-131 27 1 26 | 26 | 27 [ 24 | 21 | 26 | 24 | 12 J 12 |12 {12 |22 |24 | I8} 22|15 [1t6 { 15| 15
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IIpodonxcenue mabauuet H. 1

Bpems CoxkonsHuueckan 3amockBopeuKas Kaxosckas-Kaumpckas Apbarcko-TTokposckas ®diinesckas
AnHNs AUHHUA JMHUA JUHUsR JNHHSA
Duu | Pa- |Cy6- | Boc- [Ilat- | Pa- |Cy6-| Boc- |Mar-| Pa- [Cy6- | Boc- | Nat-| Pa- |Cy6- | Boc- | Mar-| Pa- [Cy6- | Boc- | [aT-
60- | 6oT- |Kpec-|HHUa| 6o- | 60T- [Kpec-|Huua| G60- | BoT- |kpec-|uuua| 6o- | 6or- |Kpec-|HHUa| 60- | BoT- |Kpec- |{HKUA
Yacbl | une | Hue | Hble 4yue | HHe | HbiC yue | Hue | Hble qyue | HUC | Hble Yyuc | HUe | Hble
13—14| 27 | 27 | 27 [ 27 |25 {21 | 26 | 25 12 12 12 |12 |22 | 24 18 | 22 |15 16 |15 | 17
14—150 27 {27 {27 {28 {30 {27 {26 {3015} 12 {1215 }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
17—18] 36 | 27 | 27 |32 |40 | 27 | 26 |40 | 20 [ 12 |12 {20 |36 |24 | 18 | 34 | 32 17 {15 | 32
18—191 36 | 21 [ 25 )30 |40 |27 | 25 |40 | 20 | 12 |12 | 20 |36 |24 |18 {26 |32 |17 {15 |25
19—-201 26 | 21 | 21 {21 {31 {27 | 25 | 38 18 12 | 12 | 18 [ 27 [ 24 | 18 | 22 | 25 17 |15 | 11
20—211 24 [ 19 {19 [ 24 |34 |24 | 23 34 [ 15 {12 [ 12 [ 15 |20 (19 [15 [ 17 } 18 |15 [15 | 14
21—22{ 19 15 15117 [24 22121 | 24 12 {10 10 112 |19 |17 | 15 15 {14 [ 12 |14 |13
22—-23]1 14 | 13 13 12 122 | 18 19 | 22 10 {1010} 10 |13 14 {14 | 15 113 11 13 113
23—24]! 10 | 11 1 8 18 | 16 14 { 18 8 6 6 8 12 | 14 { 13 12 12 | 11 ! 12
24—01f 7 8 8 6 12 (1010 |12 6 6 6 6 12 114 | 14 | 13 | 11 11 1 I
0102} 1 1 1 i I l 1 1 11 1 1 1 l 1 1 1 1 1 1 1
Oxonyanue mabauyn H.1
Bpess Konbuesas Kanyxcko-Puxckan | Tarancko-Kpacuo- Kanuunuckas T(;ii’:g:::::&‘g JhioBnusckas
JNUHNA HHUA TIpeCHEHCKas TUHUA JMHUA R NHRus
Ouu Pa- | Cy6-| Boc- [[Tar-| Pa- |Cy6-|Boc-| [Tar-| Pa- |Cy6- | Boc~|Mar-| Pa- |Cy6-|Boc-|Mar-| Pa- |Cy6-{Boc-{[sT-| Pa- Cy6-| Boc-| st
6o- | 60T- | kpec-| Hu- | 6o- | BOT-|Kpec-| HH- | 60~ |6oT- |Kpee-| Hu- | 6o- | 6oT- |Kpec-| U~ | 6o~ |6oT- |Kpec-| Hu- | 60- {Gor- Kpec-| Hu~
Yacul YHe [ HHE | Hhie | 11a |uMe | HHe | Hble | La | uve | HYe | Hble| ua | 4ve | Hue | Hole| Ma | yMe | Hue [ Hble| ua |4ue | Hue { Hble| na
5—6 918 (919 |14f{10(8 |14]9 1|6 |6|9]|6(5|5|6|8|7|6|7!5]|4]3]1:
6—17 20(28 {16 20 (3t 25§17 (31 (28 {18 [ t4{28120l13 13 (20(23113{9 {23[151]15 10115
7—1 34128 |20 (34 {38 (2719 {38 (39 {26 1839|3419 |19 {34{38(201138}20117 |15 120
1-9 34126124 |34 (38 (2622 (38|40 |25 [20{40{34)20 {20 3438|2012 ]38120117 15120
9—10 | 25124124 {24 30|26 |23 {3025 |25 (21{25|20{18 (182022 17(15{22{15]17 (1315
10—11 122124124 12225126 (24 |25]{20 |24 {22]20(20|17 1720201 17{15{20(12]17 15112
H—12 (22126 {24 122 ({25126 (24 |25(20 {24 [ 22]20]20{17 |17{20]20{17!15}{20]12 17 |15 {12
12—13 122126 124 |22 (25|26 |24 25|20 |24 {22}20]20ft7{17{20[20]17)15]20{12 1711512
13—14 122126 (24 {22 1252624 |25120 j24 | 22242017 |17 ]20)20}17])15])20]12}17 15]12
4—15 122126 (24 [23]25]26]24 (30|24 |24 | 22| 27120}17 |17} 26|20} 1715|222 ]17}i5115
1516 | 23126 (24 |28 130{26{24 {36 |28 (24 [22136|24)17 |17 34] 2211715 30]1s 17 {15 |18
16—17 | 28126 124 1331352624 |38 {38 |24 [22(39|26|1t7[17|34]30]|17{15}38]18 17 115120
17—18 {1 33126124 {35138 {25(24 |38 39 {24 {22}37{34{17 |17 {2838} 17|15|38(201(17 {15120
18—19 [ 35126 |24 |25 (38 {25{25 (32|35 ({24 [22{30(34|16 16| 24(38(17{16|25/[20 ({17 1518
19—20 {25122 (23 ]20{30{24}26|3025{20 [22(26(22{15{15|17]23|15{17|22}18 15 115 | 15
20—21 [ 19(22122 {2024 (21 (23120 120 (18 |21 )21 t7{i5 1515 17[15{15|17{15 15115115
2122 | 17120120 |17 {19118} 22 |16 {16 |16 {2116} 1410 10| 13|14l 12]12!14]12 1515112
22-23 148 16 J1sf1st14 81514 f13 jaf13j10{9 J9o jiol9jwoltof10/8 |8 |10]38
2324 (14614 faf12|3j14|13j10f10f13fol8f{9o 9781788771717
24—01 141414139 j10f10f10|9 |9 |9)9|6|6|6l6j6|l6t6]| 7771617
o102 | 3341411 1 | 1 I | i I 1|1 | 1 I | 1 | 1 1 1
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Ta6anuua U2 — Hnurepsansi T; ABHXKENHSA N0€3/108 B O/IHOM HANPABJIEHHH B paboune AHH HA JIUHMAX
MOCKOBCKOr0 METPONOJIMTEHA MO YTBEPXKIEHHOMY rpadMKy B COOTBETCTBHH C Tab-

auuei U.1
T MHH. HQ JTHHUHA

Yachl Kaxosc- TaraHcko- Cepny-
cyrok | Coxonb- 3amoc’s<- KO- ";‘1906:;2:3_' ®uncse- | Kob- K“ﬁg’_“‘:' Kpacto- |KanHun-| xoscko- |/lio6nuc-

HHuecKoit | sopeirkoil | Kamnpe- Koit LCBO . |npecHenc-| ckoit | Tumups- | Kot

Kol Ko Pixekoit | o 3€BCKOI

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—17 3,0 2,0 4,5 3,0 3,5 3,0 2,0 2,0 3,0 2,5 4,0
7—38 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 L5 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
1H—12 2,0 2,5 5,0 2,5 4,0 2,5 2,5 3,0 3,0 3,0 5,0
[2—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 25 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 2,8 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 35
20-21 2,5 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--23 4,5 2,5 6,0 4,5 4,5 4,5 4,0 4,5 6,0 6,5 7,5
23-24 6,0 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
0102 8.5 8.5 8.5 8.5 8,5 453 8.5 7,0 7,0 7.0 8.5

Ta6anuua W3 — 3uadenus nocrosmnoit C, ans auuuit MOCKOBCKOro METPONOIMTEHA NIPH BLIMOTHEHNH
M3MepeHHui B pexxume Haubosee HHTEHCHBHOTO JBHXKEHHS N0E310B

3Havenue €, 178 NWHNA

Bpewa K
a\0BC- ATCKO- oo, | TAraHCKO- Cepny-
otehkit | Cokorb- | 3awock- | o ’?lpﬁk‘;;:“’ ®uaenc- | Koapue- | Kawke Kpaco- |Kamthits- [ \opeyq  (loBmnc-
> o , [\ 3C - , KO- g
HIUCCKOH | BOPCIHKOI }\ﬂ[UHpC' KOl KOH BOII PixcKoil npecHeHc- CKOoH TH'\I"pﬂ- KOH
Kot Koit 3€BCKOM

Hetb 0.85 0,90 0,85 0,80 0,80 0.80 0,85 0.80 0.85 0,80 0,85
(c7 a0
23 4)

Houysb 0,55 0,55 0,60 0,60 0,65 0,60 0,55 0,50 0,535 0,50 0,60
(c 23 no
74)
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(3]
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[5] BCH 211-91

[6] MP 2957-84
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