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BBepgeHue

YKenesHo[opoXKHbIe TYHHENN MOABEPraloTCca PerynsipHoOMYy BO3ZEACTBMIO BUOPALUW, WCTOUYHUKOM
KOTOPOIi CNy)aT pasHble 06beKTbl U CObLITUA (N0e3da W CNyXebHble TPaHCMOPTHbIE CPeACTBa, PaboThl Mo
TEXHUYECKOMY OBCNYXMBaHWIO W T. A4.). B HacToslem cTaHfapTe paccMOTpeHa TOMbKO BuGpauus oT
MPOXOAALLMX MOE340B.

Mo pesynbTatamMm U3MEPEHWS BMOBPaLMM MOXHO CAenaTb 3aK/IUYeHWe, HACKO/IbKO 060CHOBaHHbLIMM
OYyLYT NPeanonoXKeHUs 0 BO3MOXHbIX MOBPEXAEHUAX KOHCTPYKLUMW XKENe3HOLOPOXHOTO TYHHENS.

M3mepeHus Bnbpaummn 06bI4HO NPOBOAAT B CNEAYIOLLUX CIYYaaX:

- KOrfJa YCTaHOB/EH MaKCUManbHO [ONYCTUMbIA YpOBEHb BUOPALMU U HEOBXOAMMO OCYLLECTBAATL
perynspHbIi KOHTPO/b Ha COOTBETCTBME 3TOMY YPOBHIO (M. 9.2);

- KOrja Heo6XxoAMMO MPOBEPUTb, HACKOMbKO PaCYeTHble 3HAYEHUS AMHAMWUYECKUX XapaKTepuUcTUK
TO/MbKO YTO MOCTPOEHHONO XKENe3HOA0POXHOIr0 TYHHENS COOTBETCTBYHOT peasibHbIM (CM. 9.1);

- BCneunanbHbIX cny4asax, Korga )KEJ'IE3HO,CI,OpO)KHbII7I TYHHENb Oblin noaBeprHyT aHoOMa/ibHbIM BHELL-
HUM BO3AeNCTBUAM (HanpMMep OrHs, 3eMNeTPSICEHNS, B3pbIBa, paboThbl CBA€3aBMBOYHOIO KOMpa WK cHoca
pacnosioXKeHHOro No6/n30CTY 34aHNA) 1 HEO6XOAMMO MPOBEPUTHL LeNoCTb KOHCTPyKuun (cMm. 9.1);

- Korga Obiny BHECEHbl M3MEHEHMS| B KOHCTPYKLMIO YKe/Ie3HOA0POXHOIO MyTW WM KOHCTPYKLMIO
TPaHCMOPTHOIO CPeACTBa (HanpuMep M3MeHeHa Harpyska Ha ocb).
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FOCYALAPCTBEHHbBIN CTAHAAPT POCCUWMCKOWN OGELE PAL UK

Bubpaums

N3MEPEHWA BUBPALIMN BHYTPU XXENE3HOAOPOXHbIX TYHHENEW
MNPV NMPOXOXAEHWN MOE3N0B

Mechanical vibration. Measurement of vibration generated internally
in railway tunnels by the passage of trains

[ata BBegeHns 2000-07-01

1 O6nacTb NpUMeHeHMs

HacToswuii cTaHapT ycTaHaBNMBAeT 06LME NPUHLMNLI U3MEPEHWIA, 06pabOTKN 1 OLEHKMN pe3y/ib-
TaTOB W3MEpPeHW BMGpaLMMW, NosasstoLeincs npu NPOXOXKAEHWU MO XKeNe3HOAOPOXHbLIM TYHHENAM
(panee —TyHHeNN) noesgos.

CTaHaapTm3auns yKasaHHbIX NpoLeayp NO3BO/SET CPaBHUBATL Pe3y/bTaTbl U3MepPeHWUIA, MONYYeHHble
B pasHble MOMEHTbI BPEMEHMW U B pPa3HbIX TYHHeNsxXIl

PaccmatpuBaemble B HacTosAlleM CTaHAapTe W3MepeHUs OTHOCATCA K OTK/AMKY KOHCTPYKUWUKM U
BCMOMOraTe/lbHbIX 3/1EMEHTOB, YCTAHOB/MEHHbIX B TyHHene. OHW He OTHOCATCS K BO3AECTBUIO BMGpaLn
Ha Nt0Ael, HaxoaaWmxXcs B TYHHeNe Uanm nobamn3oCTW OT HEro, a TakKe Ha MacCcaupoB NMPOXOAALMX MO
TYHHE/0 Moe3aoB.

2 HopmaTuBHbIe CCbINKK

B HacTosLleM cTaHAapTe MCMOb30BaHbl CCbITKW Ha CefytoLme CTaH4apThbl:

FOCT 12.1.012—90 Cwuctema cTaHAapToB 6e3omacHOCTM Tpyga. BubpaymoHHast 6e30MmacHOCTb.
O6uime TpeboBaHUA

FOCT 24346—80 Bubpauus. 3'epMUHbI 1 OMpeaeneHns

FOCT P NCO 5348—99 Bwubpaums n ygap. MexaHW4eckoe KpensieHne akcenepoMeTpoB

3 OnpegeneHus

B HacTodALwem cTaHAapTe NPUMEHAIOT TepMUHbI Mo TOCT 24346.

Kpome Toro, B Liensx HacTosLLLero CTaHgapTa NMPUMEHSIOT CliefyoLLe TEPMUHBI C COOTBETCTBYIOLLM-
MV OrMpeAeneHnsamMu:

3.1 TyHHenb: ToA3eMHOe COOPYXXEHWEe, BHYTPW KOTOPOro MPOXOAAT MAacCaXuMpCKue W rpy3oBble
noesfia, a Takxke Cny>kebHble TPAHCMOPTHbIE CPeACTBa.

3.2 ¢hoHoBbINi Wym: CymMa BCEX CUTHANMOB, 33 UCK/IHOYEHWEM TOr0, YTO MOANEXUT WUCCNEeS0BaHWIO.

N PesynbTarbl M3MEPEHWIA MOXHO CPaBHMBATb TOMBKO B TEX CydastX, KOT/a XapaKTepuCTUKW WCTOYHWKOB
BMOpaLMK, T. C. NOE3Z0B, 653K MEXy COOOM.

W3paHne odumumansHoe
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4 ®dakTopbl, OKasblBalOLWME BAVSHUE Ha BUOGPaLMLO

4.1 ®aKTopbl, CBA3aHHbIE C KOHCTPYKLMeEl TyHHeNs

[vnHamuueckume XapaKTepuUCTMKN TYHHENSA B 3HAYMTENbHOW Mepe 3aBUCAT OT ero reoMeTpun, KOH-
CTPYKUMW. TNYOWHbI 3a/T0)KEHNSI 1 CBOWCTB FPyHTA.

TyHHeNb C BHYTPeHHeW 06AM1L0BKOI 0ObIYHO MpescTaBiseT co60i cMcTeMy OTAENbHbLIX 3/1EMEHTOB
(Hanpumep 6eTOHHAsA KOHCTPYKLUUSA, BEHTUAALMOHHbIE KaHalbl U T. 4.), KOXKAbIA N3 KOTOPbIX HaxoauTcs
B KOHTaKTe C FPyHTOM. YaCTOTHble XapaKTEPUCTUKM 3TUX 3/IEMEHTOB raK Xe, Kak U WX CBA3b C FPYHTOM
WM TOPHOW NOPOAOW, MOFYT 6bITb PaxXINYHBIMH.

4.1.1 Twnbl TyHHeNel 1 NX COCTOSIHUE

B HacTosLee BpeMs HabntoaaeTcs 60MbLIOe pa3HO06pasmne TUMOB TYHHENE — KaK y)Ke YCTapeBLLUX,
TaK M CaMbIX COBPEMEHHbIX KOHCTPYKLMA. TUN U COCTOSHWE TYHHENs OKa3blBalT B/USHWE Ha OTK/IMK
KOHCTPYKLMMN Ha BXOAHOe BMOGPaLMOHHOE BO3AENCTBUE.

4.1.2 Co6CTBEHHbIE YaCTOTbl U KO3((ULMEHTbI feMI(PUPOBaHUA

YacToTbl, KOTOpble MPEACTaBMAKT MHTEPEC C TOYKM 3PEHVS OTK/IMKA KOHCTPYKUMU TYHHENs Ha
BMOPALMOHHOE BO3/EACTBME, CBA3aHbI, B OCHOBHOM, C XapaKTepUCTUKaMU 3/1EMEHTOB 3TOW KOHCTPYKLMN.
dyHAaMeHTaNbHY0 YacToTy KoniebaHnii 06beMHOM0 pe3oHaTopa — MoioCcTW B TOALLE MOPOAbI, FAe pacno-
NOXEH TYHHEe/b. — B pacyeT MOXHO He npuHWMaTb. COOBCTBEHHbIE YACTOTbl 31EMEHTOB KOHCTPYKLMM
MOTYT 6bITb OMpeAeneHbl NoCPeSCTBOM:

- M3MEpPEeHNI OTK/MKA 3/1EMEHTOB TYHHENs B TOT MOMEHT, KOrja OHW MOABEP)KEHbl BO3AEACTBUIO
3HAYMTENbHBIX MepPexoHbIX NPOLLECCOB, BbI3blBAEMbIX, HaMpyMep, 3a0MBKON CBai UK B3PbIBOM;

- BO30Y)XX[EHUA CUHYCOMAanbHOW BMbpauuy BMOPOBO3OYAUTENEM C OAHOBPEMEHHBIM WM3MEPEHMEM
amnuTyabl OTK/MKA.

TouHoe onpegeneHne KoadurLumneHTa LeMnhUpoBaHUs NpeacTaBaseT cob0i CNOXKHYHO 3afaqy, 0Co-
6EHHO /19 TYHHeNel, KOTopble UMEKT KaK 3/1EMEHTbI C ManbiM AeMNQupoBaHem (Hanpumep 6anku), Tak
1 3N1eMEHTbI, HAXOAALLMECH B XKECTKOM HErNoOCpeCTBEHHOM KOHTaKTe C MOBEPXHOCTHIO TYHHENS, U3flyyato-
e B HErO 3HEPTUI0 1, Kak CneacTsue, obnafarolimne 60/blLMM AemMiMpoBaHUEM.

4.1.3 TpyHT

[PYHT, OKpY>atoLLMiA TyHHEe/b, OKa3blBaeT 3HauYWTe/bHOE B/MSIHWE Ha XXECTKOCTb TYHHENs U ero
OTKNUK Ha BO36YXxaeHNe. [M03ToMy BAMSHME XapaKTepPUCTUK rpyLua ciegyeT NpUHMMaTh BO BHUMaHWe Npu
pacyeTax NporHo3upyemoi Bnbpauum. JuHamMmmyeckoe NoBefeHne rpyHTa 3aBMCUT OT Pa3MepoB ero YacTul,
NNOTHOCTWN, YPOBHA MOA3EMHbIX BO W YPOBHS 3a/IOXKEHUS TYHHENS, a TakKe OT aMNAUTY/bl, YacToTbl U
NPOLO/MKNTENBHOCTY BO30YXAEHUS.

4.2 dPakTopbl, CBA3aHHbIE C UCTOYHWKOM BMOpaLmn

Bubpauus, cosgaBaemas Npu NPOXOXAEHUN MOE3A0B, MOXET OblTb OTHECEHA K OHOMY W3 K/1accoB
B 3aBMCHUMOCTM OT BMAa CUrHana, ero NpofO/HKNTENbHOCTY M YaCTOTHOrO AuanasoHa (cm. |1).

Bug curHana Bubpauym 3aBUCUT OT MEXAHUYECKNX XapaKTePUCTUK MOe3/a, XenesHo40p0oXKHOro nyTu
(panee —nyTb), KOHTaKTa MEXAY KOjecamMmu U pefbcaMu, OT MacChbl U CKOPOCTU [BUKEHNS MOoe3fa.

YacTOTHbIA Anana3oH aHanm3a 3aBUCUT OT pacrnpefeneHus BLO/b CMEKTPA BbIHYXAAKLWMX CUN 1
nepeAaToyuHON (YHKLMN MeXAY UCTOYHMKOM BMOpaLMM U CTEHAMU UKW OTAENKON TYHHenNs.

YacTOTHbIe XapaKTepUCTUKM Pax/IMYHbIX 3/1EMEHTOB TYHHENS YK/1aAblBAlOTCA B AManas3oH 4acToT OT
1p0 100 I'w,

5 W3mepsemble napameTpbl BUGpaLmu

V3mepsiemMbIM NMapamMeTpoM BUGpauun SBASETCS YCKOPEHWE UM CKOPOCTb.

B 06/1aCTU HM3KMX YacTOT MPeanoYTUTENbHbLIM SBASETCS U3MEepPeHne CKOPOCTU, B TO BPeMs Kak A/ist
Gonee BbICOKMX 4acTOT OCOGEHHOCTU W3MepUTENbHOI anmapaTypsl MOryT NoTpeGoBaTh UCMONb30BAHMUS B
KauyecTee M3MepsiemMOro napameTpa BUGPaLMM YCKOPEHUS.

6 MeToAbl M3MepeHuii

6.1 PacrnonoxeHue 4aT4MKOB OTHOCUTENIBHO YKENE3HOLOPOXKHOIO MyTH
PekomeHayeTCs BblOMpaTb AN U3MEPeHUI NPsSMO Y4YacTOK TYHHenst AMHON MO KpaiHel mepe
200 M. [aTumku A0/MKHbI ObiTb pasMelleHbl B yAaneHUM OT MeCT BUAUMbIX HapyLeHWIA CNAOLWHOCTH
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KOHCTPYKUMW (BOMbLUMX TPELYMH, Y4acTKOB MPOCAuuMBaHWA BOAbl, MEPeBOAa CTPENOK U MepeceyeHus
nyTeil), ecM TONbKO LENbH WUCCNefoBaHWiA He SIBASETCA PAcCMOTPEHUE BMSIHUA 3TUX (PAKTOPOB Ha
BMUGpaLMIO TyHHENs. [ns U3MepeHUi OTKNMKA KOHCTPYKLWY TYHHENs JaTYMKY LOMKHbI 6bITb MPEANoYTH-
TeflbHO OPMEHTUPOBAaHbI B HamMpaB/feHUSX TPEX OCHOBHbIX OCeli TyHHens (O4HOM BEpPTUKa/bHOM W ABYX
TOPU30HTA/IbHbIX, KaK MOKa3aHO Ha PUCYHKe 1).

Pasww/OHTpan
Tun MCIW MLm M3meputenbHble TOYKK
MexiHoc (cm. 9.1) a bcd
CokpalLieHHoe (cm. 9.2) b.cd

PucyHoK 1—W3mepuTesibHbIE TOYKM U MfiaHe MOoMnepeyHoro CeYeHns TyHHeNs
1 3aBMCMMOCTM OT TUMa MUCTbITaHWIA

Pa3melleHne N3MepUTEbHBIX TOUEK HA PUCYHKe 17aaHo B MPeAnonoXeHNW, YTO MOEM ABMXKETCS Mo
NIeBOI Konee.

[na npoBefeHMs MOMHbLIX W COKPaLLeHHbIX WCNblITaHWA (cM. 9.1 u 9.2) gaTuMKu LOMKHbI ObITh
YCTaHOB/EHbI:

- Ha NepeBepHYTOM CBOJE B MeCTe MepeceyeHns C BEPTUKaIbHON LLeHTPabHOM IMHUER B MonepeyHoi
NNOCKOCTU ceyeHus (TOouka d Ha pUCYHKe 1), Mexay ABYMS LInanaMu, ecnv pPenbCbl MOMOXeHbl Ha
6annacTHbIi CNOWA, NN Mexay ABYMS NMOCnefoBaTeNbHO MAYLWMMU TOUKaMU KpenaeHns (KOCTbInaMu) npu
[pyrux ycTpoincTeax nyTu:

- Ha CBOJE TyHHensa (TOYKa C Ha pUCyHKe 1) HemocpeACTBEHHO Haf TOUKOWA d:

- Ha CTeHe TYHHens C TOW CTOPOHbI, TAe ABWXKETCA Noe3d, Ha BbicoTe 1,2 M Haj YPOBHEM pefbCoB
(Touka b Ha pucyHke 1).

[ns Toro 4to6bl OLEHNTH COOTHOLLEHME MeXay BubpaLuMein noesfa Kak UCTOYHMKA BO3BYXAEHNS U
BMOpaumen, nepegaBaeMoli HM Ha KOHCTPYKLMIO TYHHENS, HEO6XO0AMMO NPOBECTY M3MEPEHNS Ha NOAOLLIBE
penbca B MAOCKOCTW, NepneHANKYAPHON K MA0CKOCTM pefbca (ToUYKa a Ha pucyHke 1).

Bnbpaums B TOUKe a NOABEPXKEHA BIMAHMIO NIOKa/IbHBIX 3(h(eKTOB, NO3ITOMY, NPeX[e Yex» BblOpaTh
3TY TOUKY B Ka4ecTBe KOHTPO/IbHON NPy NPOBEefEHUMN COKPALLEHHbIX UCTbITaHU, HE06X0AMMO YbeanTbCS
B TUMWYHOCTM 1 CTabUNBLHOCTM BUOPALMK B 3TOI TOUKe.

Mpu yCcTaHOBKe faTynKa cnefyeT NPUHATb BO BHUMaHWE HaK/IOH MOAOLIBLI pefbca (CM. PUCYHOK 2).

Ecnn Touka Ha nepeBepHYTOM CBOAE HeAOCTYMHa, AaTUMK MOMELLAOT B GavdKaiilueid noaxoasLueit
TOUKe C yKa3aHWeM BCEX 3/1EMEHTOB, PaCMOIOXKEHHbIX MEXY AaTHMKOM 1 TOUKOW Ha NepeBepHYTOM CBOJE.

Mpw NpoBeAEeHNMN NOJHbIX UCMbITaHWA (CM. 9.1) 3MepeHns NPOBOASAT TaKXKe BABYX APYrnX CeYeHUsIX,
yAaneHHbIX 0T CPeAHero ceveHuns 06bIuHO Ma 20 M. AN TOro YT06bl MUHUMU3MPOBATL BAWSHUE IOKANbHbIX
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apgekToB. OAHAKO B Clyyasx, KOrja CUrHan, MmoayyeHHblli B [ABYX COOTBETCTBYHOLLMX TOYKAX B ABYX
CeyeHunax, OTCTOSALMX ApYr OT Apyra Ha 20 M, OAVMHAKOB, AOMYCKaeTCA MPOBOLUTL U3MEPEHUS TOMBKO AN1A
O[IHOTO CeYeHus.

Ecnun e mexay pesynbTaTamu 3TUX U3MEPEHUI CYLLECTBYeT CUCTEMATUYECKOE pacxoXieHue, npe-
BbiwatoLee 25 % (2 gb), ux oT6pacbIBalOT U pacCMaTpuBatOT BUOPALMIO B TPETbeM CEYEHUU.

13 cnyvae pacxoXKAeHus pesynbTaToB, MOMYYEHHbIX BO BCEX TPeX CEYEHMUAX, ChnefyeT MpoBepuTb
B/IMSIHME, KOTOPOE OKa3sblBAalOT Ha 3TV pe3y/bTaTbl IOKaNbHbIE YCMOBUS W3MEPEHUIA, U BbiGpaTb Apyrue
CeyeHuns Ans NpoBefeHUs U3MEPEHWIA.

6.2 KpenneHve faT4ymkos

JaTtunkn [omKHbl 6blTh YCTAHOBMEHbI TakMM 06pa3oM, 4TOObl BAWUSHUE CUCTEMbl KPEnieHus Ha
BHOPaHWIO 3/1EMEHTOB KOHCTPYKUMW 66110 MUHMManbHbiM (cM. TOCT P NICO 5348). [ins BbINOMHEHUS
[JaHHOro Tpe6oBaHMA KpenseHve AaTYMKOB AO/MKHO ObiTb MaKCUMAbHO XECTKUM U NEerkuM.

Mpn KpenneHun paTumka Ha MOAOLUBY penibca MEeXAy Hel M AaTYMKOM MOMeLLalT CTa/lbHOW nepe-
XO[HWK, YCTaHaATMBAEMbI Ha penbCc Tak. 4Tobbl 06ecneynTb MakCUMabHYH YKECTKOCTb COefUHEHUS
(>kenaTenbHO, CBApKOW). TOT NepexofHMK obecneynBaeT NepneHANKYSPHOCTb N3MepUTeNbHOW ocu aat-

yMKa K nogoLuse penbca (CM. PUCYHOK 2).
OueHb BaXKHO, YTOObI CUCTEMA, COCTOALLas
13 fatymka, onopbl 1 Kpenawmx 601ToB, UMena
4acTOTy YCTaHOBOYHOrO pe3oHaHCa, HaMHOro
NPeBbILIAIOLLYI0 BEPXHIOW rpaHuuy AuanasoHa
yacToT nsmepenmin (cm. FOCT P NCO 5348).
CnefyeT UMeTb B BUAY, YTO aKCeNepoMeTpbl
MOryT 6bITb BECbMa YyBCTBUTE/IbHBIMU K KONeba-
HUAM BO3/yXa, Bbl3blBAEMbIM MPOXOXAEHNEM MO-
e3goB. [MoaToMy Heo6xoAuMmo o6ecneunTb UX
3aWmMTy OT BO3AYLUHOW CTpyW.
6.3 OTHOLLEHME CcMLan/wwym
®OHOBBI LWYM LieNecoobpasHo N3MepsThb B
OTCYTCTBME OCHOBHOrO WCTOYHMKA BMbEpauum.
Hanpumep, npu uccnegoBaHuy BMGpaLum, Bbl-
3bIBAEMOIA NPOXOXAEHMEM Moe3aa, CeaLyeT 3anu-
caTb M TeM e crnocobom ob6paboTaTb CUrHarnm,
Korfa noesga B TyHHene Het. Mocne aToro nony-
YeHHble pe3ynbTaTbl CPAaBHUBAIOT AN onpejene-

| —paTumK: 2 — mepexoiHukK HUA OTHOLUEHUSA CVIFHaJ'I/LIJyM (C/LU)
Ecnu curHan npesbiwaet (No amMnautyge)
PycyHOK 2 —Touka 13MepeHns Ha MofoLLBe pefbca wym 6onee yem B Tpu pasza (C/LL >10 ab), kop-

peKuMio B pesynbTaTbl W3MEPEHWIA MOXHO He
BHOCWTb. ECIM OTHOLWIEHME MeXay CurHanamu
COCTaB/IsfieT OT ABYX A0 Tpex (6 4BAC/MblOAB), B pe3ynbTaTbl U3MepPEHNin HE06X04MMO BHECTU NOMPaBKy,
0 YeM A0/MKHa 6bITb cienaHa OTMeTKa B NPOTOKO/E UCMbITAHWIA.
Ecnn curHan npesbillaeT WyM MeHee yem B fBa pasa (C/LU < 6 gb), pe3ynbTaTbl U3MEPeHWUin He
ABNATCA LOCTOBEPHBIMU U MOTYT ObiTb TOMILKO NPUHSATBI K CBEAEHNUIO.

7 CpepacTtBa M3MepeHui

C TOYKM 3peHMs KOPPEKTHOCTM OLEeHKW BMOpaLun BecbMa BaXKHbIM MOMEHTOM SBNSETCA BblGOP
patumkoB |1|. Ero cnegyeTt genatb C Y4eTOM TOro, Kakoii napameTp BMOpaLMM JOMKeH BbiTb U3MEPEH, a
TaKxke C y4eTOM aMNANTYAHOTO U YacTOTHOro (CM. 4.2) AnanasoHOB U3MEPEHNI 1 BO3AEACTBUA (PaKTOPOB
cpefibl, B KOTOPOV AaTynK JOMKEH paboTath.

OC06eHHO BakHbl aMNANTYyAHas M (ha3oBas XapaKTEPUCTUKM AaTyuKa M nepegatodHas (yHKUWs
MHTerpaTopa, pas3bpoc B 3HAYEHNAX KOTOPbIX MOXET MPUBECTU K MOJTYUYEHWIO Pa3IMYHbIX Pe3ynbTaToB Ans
O/IHOTO U TOr0 >Ke BXO4HOr0 BUOPALMOHHOIO BO3AENCTBMA.

Mpn n3MepeHnax BMOpaLymn pesibcoB NMPUMEHSAIOT, KakK NpaBusio, akcenepoMeTpbl, a B Apyrnx nusme-
PUTENbHbIX TOUYKAX MOryT ObITb MCMOb30BaHbl AATUYNKMA CKOPOCTM C COOGCTBEHHOM YaCTOTON HMXKE MUHU-
Ma/IbHOW 4acToThbl AnanasoHa U3MepeHui.

4
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KannbpoBKy n3mMepuTenbHOM Lenu cneayeTt NPoBOAMTL 40 M NOCE CEPUUN N3MEPEHWIA, U MO KpaliHei
Mepe Kaxfble 2 rofa 31eMeHTbl U3MEPUTENLHON Lienu A0MKHbI MPOXOAWTL MOBEPKY B aKKpPeAWTOBaHHOI
nabopaTopuu ¢ Nosly4eHneM COOTBETCTBYIOLLEro cepTudukaTa.

Bce n3mepeHHble 3HaYeHWs COCTaBMSAIOWMX CUTHANa BUOPOCKOPOCTU (B MUINMMETPAX B CEKYHAY)
BMECTE C X YacToTaMu (B repuax) fLO/MKHbI 6bITb OTPaXKeHbl B NPOTOKO/E UCMbITaHWiA. Ecin BUOPOCKOPOCTh
M3MEPAIOT B fieumbenax, B Ka4eCcTBe OMOPHOr0 3HA4YeHUs cnegyeT NpuHAaTL 10~6 mm/c*.

Mpn HeO06XOAMMOCTU CPaBHEHUS Pe3yNbTaToB, NOMYHYEHHbIX C MOMOLLbIO AaTuMKa CKOPOCTU U aKce-
nepomeTpa. ANA NOCNeAHEro LO/MKHO ObiTb OCYLLECTBNEHO UHTErPMPOBaHNE —>KeNaTeNbHO B LM(POBOM
BuAe. AHANOroBoe MHTErpupoBaHune, HanpumMep NOCcpPeACcTBOM (DMAbTPA HWU3KMX YacTOT, MOXET MPMBECTM
K pa3bpocy mosyyaeMblx pe3y/bTaToB, KOTOPbIV 6yAeT 3aBUCETb OT 3HaYeHWid aMnauTyA U a3 cocTaaTs-
HOLUMX UCXOLHOMO CUrHana, a Takke nepefaTouHOV (YHKLMMW MHTErpaTopa.

Ecnn yckopeHve u3MepsiloT B feuumbenax, OMOPHOE 3HayeHWe AOMKHO ObiTb paBHO 10-6 m/c2
PekomeHayeTCs yKasbiBaTb, KaKOe 3Ha4YeHNe B3ATO B Ka4eCTBE OMOPHOTO.

8 CaolicTBa MCTOYHMKOB BMOpaLmm

8.1 CocTosHue nyTu

Mpn NpoBefeHNN UCMbITaHWA B cooTBeTCTBUM € 9.1 1 9.2 NyTb JO/MKEH ObITb B XOPOLLEM COCTOSIHUM,
6€3 BUAMMBIX TPELWUH W BOSTHUCTOCTMU.

8.2 CocTofAHMe NpoXoAdLLero noesga

Mpn nposefeHWN UcnbiTaHUA B cOOTBETCTBMM € 9.1 1 9.2 TpaHCMOPTHOE CPeACTBO AO/KHO ObiTh B
XOpOoLLEeM COCTOSHUW. B 4aCTHOCTW, Ha Kofiecax LO/MKHblI OTCYTCTBOBATb BbIOOMHBLI W Apyrue BUAMMble
noBpeXxaeHns. B TpaHCMOPTHOM CpeacTBe He JO/MKHO GbITb MAaCcCaXXMPOB U FPY30B; BHYTPY HETFO AO/DKHbI
HaxoAMTbCS TOMbKO MALLIMHWUCT W YNeHbl 3KMNaXa, y4acTBYHOLME B UCMbITaHUAX. COCTaB TPAHCMOPTHOMO
CpefcTBa JOMKEH GblTb TEM XXe. YTO M NpX 0BbIYHOM MCNO/b30BaHUKU. CKOPOCTb NACCaXMPCKMX NOe3noB
[O/MKHA BbITb CNeayroLLeii:

- 11 m/c (40 KM/4) —pns TpamBaiiHbIX BarOHOB:

- 17 m/c (60 KM/4) —pans noe3noB MeTpo;

- 22 m/c (80 KM/4) —pansi CKOPOCTHbIX NOe3[0B;

- MakCMMa/lbHO JONyCcTUMas CKOPOCTb A1 laHHOr0 yyacTKa TYHHENs.

V3mepeHus Bnbpaumm B NpoLecce UCMbITaHWUIA MPOU3BOAAT NPU ABVXEHWM TPAHCMOPTHOTO CPeAcTBa
Ha XO/I0OCTOM X0A4y, 3a UCKIHUEHMEM MOCNnefHero ycnosms (MCnbiTaHMs Ha MakCMMasibHOW CKOPOCTW).

9 Tunbl UcnbITaHWUN

WcnbiTaHus 6bIBalOT ABYX TUMOB: MOMHbIE U COKPALLEHHbIE.

[nsa ucnbiTaHnii No60ro TMNa Npy 3anvucy ypoBHER BMOPaLMKM C MOMOLLbIO aHanoroBbIX Npu6bopoB
BPEMSI MHTErPUPOBaHKS AO/MKHO COCTaaTATh 1c.

9.1 TMonHble ncnbiTaHNA

HasHaueHwue ncnbiTaHuii 4aHHOTO BUAa — NPOBEepKa TOro, YTO XapakKTePUCTUKN TYHHENS He BbIXOAAT
3a 3afaHHble npegenbl. Kpome TOro, B X0Ae TakKUX UCMbITaHWI NPOBePAOT 3 eKT BHECEHMS KaKUX-1160
N3MEHEHUIA B KOHCTPYKLMIO TYHHENS UKW TPaHCMOPTHOTO CpeacTBa. VcnbiTaHWs AaHHOro BuAa No3BonstoT
NOMYYUTb MONMHYK UH(OPMALIMIO, HEOBXOAUMYHO AT aHanu3a AMHAMUYECKOr0 MOBEAEHNS KOHCTPYKLMN.

B AaHHbIX MCAbITAHWAX:

- M3MepeHns NPOBOAAT B TPEX CEUEHMAX, OTCTOALLMX APYT OT Apyra Ha 20 M. KaK yCcTaHOB/eHO B 6.1;

- NCNONb3YHOT TPY AaTumKa AN U3MEPEHUIA BAOMb KXKAO0N 0CU NPSMOYTO/bHOM CUCTEMbI KOOPAUHAT
(CcM. pUCYHOK 1) Uy TPEXKOMMOHEHTHBIW AaTUnK A1 KaXA0N N3MepUTenbHOW ToUKK (cMm. 6.1);

- U3MepeHUs BMOpaLMK NPOBOAAT AN1Sl, KaK MUHUMYM, TPeX NPOX0XAeHUI noessa B O4HOM Harnpas-
NeHun:

- NpW MCMOMb30BaHNN aHanoroBbIX CPEACTB M3MEPEHWI PErNCTPUPYIOT MakCMMalbHOe U3 CpefHMX
KBafpaTNyecKnx 3HauyeHuii BUGPOCKOPOCTM, KOTOpble MOAYYeHbl AN BPEMEHU MHTErpupoBaHms 1c;

il JaHHoe OrMopHOe 3HaYeHKe OT/MYAETCs OT TOrO, YTO MCMOMb3YETCA B CTaHAAPTaX, MOCBALLEHHbBIX OLIEHKE
BO3/ENCTBMA BMOpaLmmn Ha yenoseka (cM. TOCT 12.1.012). Bo usbexaHve HefopasyMeHUM PeKOMEHAYETCs BCerga
YKa3bIBaTb, KaKoe UMEHHO 3HAYeHMe B3ATO B KAYECTBE OMOPHOTO.
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- pesynbTaTbl CUMTAOT [OCTOBEPHBIMU, €CIIN MONYYEHHbIE TPU CPefHNX KBaAPaTUYECKMNX 3HAYeHUs
o6Lweit BUGpauuy pasnmyaroTcs He 6onee Yem Ha 11% (1 aB), a 41 N3MepeHuid B y3KMX Nonocax 4actoT —
He 6onee yem Ha 40 % (3 gb); nocne 3TOr0 3Ha4YeHUS KaXLOro KOMMOHeHTa BUMBPOCKOPOCTM WX, V,, V.
nonyyatoT Kak cpegHee apuMeTnyecKoe Tpex 3HaueHwui;

- 3HayeHWe OTHoWeHMs curHan/wym (cm. 6.3) Ans obiein BMGpauum Jo/mKHO npesbiwaTb 10 46, a
L1 M3MEPeHWiA B Y3KMX MON0CaxX 4YacToT AO/MKHO ObiTb He MeHee 6 4B /19 KaXAO0N nalchl;

- MU3MepeHus BUGpaLmMmn NPOBOAAT B TPEX OPTOrOHANbHBIX HArpaBieHNsX.

9.2 CoKpalleHHble UcnbiTaHns

CoKpalLLeHHbIe UCMbITAHUA MPOBOAAT B LENAX KOHTPONA 3afjaHHbIX XapaKTepUCTUK; WX BbIMOIHAIOT
nepuoanyeckn —yepes HeKOTOPbIe YCTaHOBMIEHHbIE UHTEPBa/bl BPEMEHM.

B flaHHbIX UCMNbITaHNAX:

- U3MepeHns NPOBOJAT TOMIbKO B O4HOM CEeYeHUU;

- B K&XA0N N3MepuTeNbHOW TOYKE YCTaHaB/NBAKOT TOMbKO OAWH LATUMK, PACMONOXKEHHbIV NepreH-
OVKYNSIPHO K COOTBETCTBYHOLLEN naockocTun (cm. 6.1);

- Kak MnpaBu/io, AOCTaTOYHO TO/MbKO HabntoAeHNs BpeMeHHOM opMbl cUrHana Bubpauuu;

- OTHOLUEHMWE CUTHaN/WyM A0/HKHO 6bITb He MeHee 6 B (cm. 6.3);

- M3MepeHus Bubpauuyu NPOBOAAT ATA, KaKk MWHUMYM, TPeX MPOXOXAEHWI noe3da; pesy/nbTaTbl
M3MepeHnii cHATalOT JOCTOBEPHBLIMMW, €C/IN MONYYEHHbIE 3HAUYEHWS pasnuyaloTcs He 6onee yem Ha 3 ab,
nocne Yero HaxoasaT cpefHee apuMeTMUECKOe U OKPYTASIOT ero 40 Lenoro 3HaveHus (B geunbdenax).

Ha pe3ynbTaT faHHbIX UCNbITAHWIA MOTYT 0Ka3aTb BMAHME XapaKTepUCTUKM noe3fa. XoTa yxe 6b110
YCTaHOB/IEHO, YTO MOE3A fJO/HDKEH HaXOANTLCS B XOPOLLIEM TEXHUYECKOM COCTOSHMM (CM. 8.2), TeM He MeHee
CcnegyeT 06ecneynTb M3MEPEHNS B «KKOHTPO/IbHOM» CEYEHMM NPU Maoil MHTEHCUBHOCTU ABMXKeHMA. Takoe
KOHTPO/IbHOE CeYeHue crefyeT UCNoNb30BaTh 417 CPaBHEHMS CO 3HAYEHWUAMU BMOPOCKOPOCTH, MOMYyYeH-
HbIMW [ AaHHOTO >Xe noesfa OA4HWUM-ABYMS rOfiaMu paHee, C TeM 4TOObl OMNpedennTb W3MEHeHMs,
3aBUCALLME OT COCTOAHWSA MOE3Aa, & He OT COCTOSHUA TYHHENSA W NyTW.

[nsa aKcnepyMeHTanbHbIX MyTei MHTepBan MeXgy ucnbiTaHnamu — 1 rog B nepeble 5 neT u 2 roga
B nmocnegytoLyme 6 nert.

10 OugeHKa pe3ynbTaToB M3MEPEHWIA

Camas npocTas OLeHKa COCTOMT B OTMETKE MaKCUMMa/bHOTO 3Ha4YeHUs W3MepsemMoro napamerpa
BMOGpaLMN AN MaKCMMaNbHOTO CPeAHero 3HauyeHWs, NOMYYEHHOro N7 BPEMEHW WHTErpupoBaHus 1c
(cm. 9.1).

B 0ocobbIx cyyasx npu onpepeneHWn TpebyeMoro napameTpa BuGpauvMu BO3MOXHO npuberatb K
npoueaypaM UHTErpupoBaHna v anddepeHLpoBaHNS N3MePEHHON0 curHana. OfHaKo Takve onepauumm,
BbIMO/IHEHHbIE C MOMOLbIO LLVICprBbIX WNN aHaNnoroBbIX CUCTEM, BHOCAT COOCTBEHHbIE NOrpeLwHoCcT
M3MepeHWiA, KOTopble B psfe CayyaeB TPYAHO OLEMNWUTb B YNC/IOBOM BbIPXKEHUN.

OfHVM 13 BO3MOXHbIX PELUEHUIA SBMSETCA BbIMOIHEHNE — MO KpaiHeil Mepe B OLHOI N3MepUTe b-
HOV TOYKe —O[HOBPEMEHHOM 3anncK [BYX NapameTpoB BMOpauUMM A1 NOCMefLyHOLe OLeHKN KavecTBa
MPOBOAMMOr0 UHTErpMpoBaHua (MNU AN HepeHLNPOBaHNS).

B cnyyae curHanos CNoXxxHOW opmbl NpoLeaypy UHTErpUpPOBaHNUS CrefyeT BbIMOHATL C OCTOPOX-
HOCTbIO W YUYNTbIBaTb MPU 3TOM (HOPMbl aMNANTYAHO-4ACTOTHOM M (ha304aCTOTHO XapaKTepucTWK AaTum-
KOB W W3MepUTeNbHOM Lenn. B nMpoTOKOMe MCNbITaHWIA LOMKHbI ObiTb YKas3aHbl NPUMEHSEMble MeTOAbI
06paboTKuN CUrHana u ux orpaHuueHus (|2).

BpemeHHas (hopma curHana coOTBETCTBYHOLLEN AIMTENLHOCTU JOMKHA OblTb M3MEpPeHa B TPEX OPTO-
FOHa/IbHbIX Harpas/ieHUAX, ecnu TOMbKO 3KCNeprMeHTanbHO He OyfeT [0Kas3aHOo, uYTO [/ pelueHus
MOCTaBMIEHHOW 3afaun AOCTaTOYHO M3MEPEHMWIA B OAHOM WU [BYX HanpaBneHMsAX.

B npouecce MOMHbIX UCNbITAHWA 06bIYHO NPOBOAAT aHanM3 B TPETbOKTaBHbIX MOMOCAaX YacToT, a B
0CO0BbIX CMyYasx —B Y3KMX MO0Cax YacTOT C LUMPUHOW nonockl MeHee 1T,

11 TMpOoTOKON MCMbITaHWIA

B NpoTOKON MCMbiTaHWii creayeT BKIUYaTh MHPOPMALMIO:

- MECTO M pJaTy nNpoBeAeHMs WCMbITaHUA C YyKasaHWeM CMeLuanucToB, Y4acTBOBABLUMX B WX
npoBeaeHuy;

- OMuMcaHue TYHHENs N KOHCTPYKLMU NyTy;
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- YepTeX NOMEepPeYHOro CeYeHns TYHHeNs C yKasaHMeM pasMepoB, Ha KOTOPOM AO/MKHbI BbiTb OTMe-
UeHbl MOMIOXXEHUS U3MEPUTENbHbLIX TOUeK U NyTw;

- Te0TeXHUYeCKMe JaHHbIe TPYyHTa, B KOTOPOM MPOIOXEH TYHHENb;

- MONIOXEHNS M OCOBEHHOCTU KpenneHns AaT4nKOoB;
TUN W Ha3HAYeHWe MCNbITaHWIA;

- TUN M3MepUTeNbHOI annapaTtypbl, JaTy ee W3roTOBNEHUS U MOBEPKMK;

- YPOBEHb (DOHOBOTO LUyMa U OTHOLLEHWE eHIHaN/WyM;

- OMMCaHWe WCTOYHMKA BO3OYXAEHWS BMOGpaLWM (Hanmpumep CKOpPOCTb CMefloBaHUs Moesfa, ero
COCTaB M 0CeBasi Harpyska);

- YPOBHU 06LLEel BMOpaLMM 1 BUGPaLMM B TPETLOKTABMbIX Mofocax (B 3aBUCMMOCTM OT TUNa UCMbI-
TaHWii). NPeanoYTUTENLHO B rpanyeckomM Brge ¢ MacliTaboM TpeTb OKTasbl —5 MM, 10 4B —20 mm;

- MakcuMMa/lbHble 3HA4YeHWS CKOPOCTU, MM/C. WU YCKOPEeHWs, M/C2;

- ecnu BbI10 NPOBEiEHO MHTErpUMpPOBaHMe CUrHana, flaHHble 06 UCXOLHOM CUTHaNe YCKOPEeHUS:;

- MOCTOSIHHYIO MHTErpUpPOBaHUS;

- NPU Heo6XOAMMOCTH, CCbINKM Ha CTaH4apTbl WM APYrue JOKYMEHTbl, B KOTOPbIX YCTaHOBMEHbI
Tpe6oBaHWs K BMOpaLMM, COOTBETCTBME KOTOPbIM NMPOBEPANN MPK NPOBELEHUN WUCMbITAHWIA.

MPUNOXEHWE A
(cnpaBoYHOE)

MpuMepbl pe3ynbTaToB U3MEPEHit

OB6bI4HO NPV NMPOXOXAEHWW FOPOACKUX MOE3A0B BUOPALMA MMEET CyYaiiHbIi, HeCTaLMOHAPHBIA XapakTep v
3aTyxaet B TeueHve 10c.

Hwke npuBefieHbl JaHHble U3 3apyGeXHbIX VCTOYHUKOB, KOTOpble MOMOraroT OLEHWTb, Kakoro nopsjka
BMOpaLWIA MOXET HabMoaaTbcA NPY M3MEPEHUSX ee Ha CTEeHax TyHHeNs:

- MeTpononmTeH B MunaHe: ot 0,0! go 0,08 Mm/C B 3aBUCMMOCTY OT Bida NYyTW, /15 COOPY>KEHUIA B M/IOXOM
TEXHWYECKOM COCTOSIHAM Hab/toaanack BUOpaums, npesbiaroliad 1 mv/c (em. |3)):

- mMeTpononuTeH B Mapwke: oT 0,01 fo 0,03 mm/c (cm. 14)).

Tam >xe npuBedeHb! AaHHbIe 06 0cnabneHMy BUOpaLN Ha MyTW ce pacrpoCTpaHeHNs:

- penbCcbl —nepeBepHyThI cBof: 0T 20 A0 40 AB B 3aBMCMMOCTY OT CBOVWCTB NyTH;

- nepeBepHyTbIi CBOA —CTeHbl: 0T 10 40 20 AB B 3aBUCMMOCTYW OT TUMa TyHHENS.

MPUNOXEHNE B
(cnpaBo4HOE)

Bubnuorpagus

m MCO 4866—90 Bubpauys 1 yaap. Brbpauys 3naHuii. PykoBoaCcTBO MO U3MEPEHMIO BUOPALIMM 1 OLIEHKE ee
BO3AENMCTBMA Ha 3aaHVe

|2| Benpgat k., Mupcon A. 3mepeHrie 1 aHa/in3 CiyyaiiHbIX npoueccoB. —M.: Mup. 1974. —464 c.

|3] Capponi, G.F. Mclropolilana di Milano —Attenua/ionc delle vibrazioni su armamenti spcrimentali //
Ingegneria Ferroviaria. April 1977

|4| ORE D 151 RP 8/ Rapport d’Ollkc dc recherches ct d'essais dc I'UIC. Utrecht
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