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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

Bubpauusa
V3MEPEHUSA BUBPALIN COOPYXXEHUI

PyKOBOACTBO N0 NPOBefEeHU0 U3MepeHnii

Vibration. Measurement of vibration in buildings. Guidance on measurement methods

Jata BBegeHns — 2012—12—01

1 O6nactb NpMMEHeHUns

HacToswwii ctaHgapTl*ycTaHaBnvMBaeT pyKOBOACTBO NO NPOBEAEHNIO M3MEPEHNid BUbpaLmmn B 3gaHUsAX
(Ha rpyHTe B6/M3M 34aHWiM) B Lensx:

- COMOCTaBJ/IEHNS Pe3y/IbTaToB U3MEPEHUI C COOTBETCTBYIOWUMU KPUTEPUSIMU OLEHKM Bubpaumun (Ha-
npumep. no FOCT P 52892. B caHUTapHbIX HOpMax):

- OLEHKM BMOPALMOHHOW Harpy3kn Ha COOpYXeHMe Uu YenoBeka B 34aHUN OT UCTOYHWUKOB OnpejeneH-
HOro BMaa (4OPOXHOIO ABUMXEHUS, CTPOUTENbHBIX paboT 1 T. n.),

- MPOrHO3MpOBaHMe YPOBHel BUGpaLn B NPOEKTUPYEMbIX 34aHUSX.

Ecnu usmepeHns npoBoAAT B LeNISAX COMOCTaB/EHNA Pe3y/ibTaToB C YCTAHOB/IEHHBIMU KPUTEPUAMU, TO
HacToAWMIA cTaHAapT NpMMeHstoT coBMecTHO ¢ TOCT P 52892 B oTHOLWeEHWUM BUbpauun, BO3A4encTByOLW e Ha
KOHCTpYyKUMIo 34aHns, n FOCT 31191.2 B OTHOLEHWM BUGpaLmK, BO3AENCTBYOWENR Ha Nogein BHYTPY 34aHWIA.

2 HopmaTuBHbIE CCbIJIKK

B HacTosALeM cTaHfapTe UCNOo/b30BaHbl HOPMATVBHbIE CCbISIKM Ha CneayioLine CTaHAapThl:

FOCT 24346 Bubpauus. TepMuHbl 1 onpegeneHns

FOCT 31191.2 Bubpauusa vygap. ViamepeHune o6LLeil BU6paLmmn 1 oLeHka ee BO34eNCcTBUS Ha YenoBe-
Ka. YacTb 2. Bubpauusa BHyTpuW 34aHWiA

FOCT NCO 5348 Bubpauusa n ygap. MexaHunyeckoe KpenneHne akcenepomeTpos

FOCT NCO 8041 Bubpauus. BosgeiicTBue Bubpauun Ha YenoBeka. CpefAcTBa n3MepeHuii

FOCT P 52892 Bubpauus u ygap. Bubpaums 3gaHuii. 3amepeHne Bubpauum n oueHka ee BO3fei-
CTBUSI HA KOHCTPYKL IO

FOCT P 53963.1 Bubpauus. N3mepeHuns Bubpaunm coopyxeHuii. TpeboBaHus K cpeacTBaM U3MepeHuii

MpumeuyaHne — Mpu NONb30BAHUM HACTOALLMM CTAHAAPTOM Lies1ecoo6pasHo NPOBepUTL AelCTBIUE CChIIOUHbIX
CTaH4apTOB B MH(OPMALMOHHOI cucTeMe 06LLero nosb30BaHNs — Ha 0hMLManLHOM calite ®efepanbHOro areHTcTBa no
TEXHWUYECKOMY PEerynpoBaHuio 1 METPOIOTMK B CeTU MIHTEPHET MU MO eXEero4HoOMY UH(OPMaLMOHHOMY yka3aTenio «Ha-
LMOHaJIbHbIE CTaHAAPTbI», KOTOPbI OMY6/IMKOBAH MO COCTOSHMIO HA 1 iIHBAPst TEKYLLEro roAa, U no BbiMyckam eXemMecsiy-
HOrO MHHOPMALMOHHOTO yKa3aTens «HaunoHanbHble CTaHAapPTbLI» 3a TEKYL Wit rog. ECNu 3aMeHeH CCbIoYHbIN cTaHgapT,
Ha KOTOPbI AaHa HejaTMPOBaHHAS CCbINIKA, TO PEKOMEHAYETCS UCMO/b30BaTh A4ECTBYIOLLYI0 BEPCUIO 3TOTO CTaHaapTa
C yY4eTOM BCEX BHECEHHbIX B [aHHYI0 BEPCUI0 M3MEHeHU. ECnn 3aMeHeH CCbIIOYHbIV CTaHAapT, Ha KOTopbIi faHa faTu-
poBaHHas CCblfika, TO PEKOMEHAYETCSA UCMO/b30BaTh BEPCUI0 3TOTO CTaHAApTa C yKa3aHHbIM Bbile FO40M YTBEPXAEHUS
(NpuHATKS). Ecnm nocne yTBepXAeHUs HACTOSILLEro CTaH4apTa B CCbI/IOYHbIN CTAHAAPT, HAa KOTOPLI faHa faTupoBaHHas
CCbI/IKA, BHECEHO N3MEHeHVe, 3aTparMBaloLLee NosoxXeHUe, Ha KOTOPOe JaHa CCbiKa, TO 3TO NOJI0XEHUE PEKOMEHAYeTCs
npuMeHsThL 6e3 yyeTa [JaHHOro U3MEHEHUs. ECIM CCbINOYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NoJIoXeHue, B KOTOPOM
[laHa CCbIfIKa Ha Hero, PeKOMEHAYETCSl NPUMEHSITb B YACTM, HE 3aTparnBaloLLeii 3Ty CCbIIKY.

1> TpeboBaHua HacToALEro cTaHAapTa rapmMoHW3MposaHbl ¢ TpeboBaHuamu DIN 45669-2:2005 «Messung von
Schwingungsimmissionen — Teil 2: Messverfahren» (M3mepeHue Bu6pauuun. Yactb 2. MeToabl U3MEPEHWA).

M3paHue oduymansHoe
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3 TepMuUHbI K onpegeneHns

B HacTosweM cTaHdapTe npuMeHeHbl TepMmuHbl no FOCT 24346 n TOCT P 52892.

4 CpepacTtBa U3MepeHuin

CpefcTBa n3MepeHuii, NpoBOANMbIX 4715 OLEHKN BO3AeCTBUSA BUOpaLMn Ha KOHCTPYKLIMIO COOPYXEHUS,
[O/MKHBbI 06ecneunBaTb U3MEpPEHVe NMUKOBOTO 3HAYeHNs CKOPOCTU BMOpaLMK 1 YA0BNETBOPSATL TpeboBaHUAM
FOCT P 53963.1. loN0NHUTENBHO MOTYT GbITb UCMO/Ib30BaHblI YCTPOMCTBA 3aM1CcU U XpaHeHns MHopmMaLmm,
a TaKxe cpefCcTBa aHa/iM3a 4acTOTHOro cocTasa CUrHana.

CpepcTBa M3MepeHuii, NPoBOAMMbBIX 415 OLEHKM BO3AEWCTBUA BMOPaALMW Ha YenoBeka, JO/MKHbI 0be-
creynBaTb U3MepeHne cpegHeKkBapaTuyHOro 3Ha4yeHUss KOpPeKTMPOBaHHOIo yckopeHus no NOCT 31191.2 un
yaoBneTBopsATb TpeboBaHmam FOCT NCO 8041.

5 YcnoBusa nsmepeHui
5.1 TOoYKM u3mepeHuii

5.1.1 O6uue NosoxeHns

BblGOp MecTa n3MepeHuii onpeaensitoT, UCXOAA U3 Lenn namMepeHuii. Kak npaBwuno, M3MepeHns NpoBo-
aatT:

- Mpv OuEeHKe BO3AencTBna Bubpauun Ha 3gaHne: Ha oyHAaMeHTe 34aHns, Ha Hecyllein yacTu 34aHns B
BEPXHUX 3TaXax U Npu He06X04MMOCTH B AAPYTUX MecTax (Hanpumep, Ha NepekpbITUAX UK CTEHAX);

- NpuW oueHKe BO3AeNCTBUA BUMOpaLMU Ha YenoBeka BHYTPU 34aHUS: HA MEX3ITaXHOM MepekpbiThM Ha
pasnnyHbIX aTaxax:

- NpW OLEeHKe NOTEHLMNANLHOTO BO3AECTBUS BUGpaL MU HA NPOEKTUPYEMOEe 34aHNe: Ha TpyHTe, Npu He-
06X0AMMOCTM Ha hyHAAMEHTe COCefHNX 3AaHNIA.

B HekoTOpbIX cnyyasx (Hanpumep, npu oueHke BO3AEeNCTBUA B3PbIBOB) A1 KOHCTPYKLUWI 60M1bLLINX pas-
MepoB M3MepeHns He06X0AMMO NPOBOANTL OAHOBPEMEHHO B HECKO/bKMX TOYKAX.

5.1.2 TouYkM M3MepeHunii Ha hyHaamMmeHTe

Ana n3mepenus subpauun yHAaMeHTa 34aHus Aatyvk Bubpauun yctaHaBauBaloT Ha (pyHAameHTe
WM Ha CNJIOLWHOW Hecylleil KaMeHHOW cTeHe (HanpvMmep, Ha OTKOCe NpoemMa MoABasIbHOTO OKHA, HapyXHbIX
Xene3obeToHHbIX CTyneHsx). He cnefyet nsmepatb BUOPaLMIO HA MYCTOTE/bIX 3/IeMEHTax KOHCTPYKUMU Unn
3fleMeHTax, He obnafjarLmnx XecTKon CBA3b C hyHAAMEHTOM (LaTarWwmnxca CTyNneHsaX, MHOTOMYCTOTHbIX
Xene306eTOHHbIX nanTax).

BbicoTa yCcTaHOBKM AaTuuka BUMOpauun Haj rpyHTOM He Ao/mkHa npesbiwatb 0.5 m. V3mepenuns peko-
MeHAyeTCA NPoBOAUTL Ha BHELLHEN CTOPOHe (PyHAaMeHTa B Touke, Hanbonee 6/1M3K0 pacrnosioXeHHON! K nc-
TOYHUKY BUGpaumu.

5.1.3 To4YkM U3MeEPEHMI Ha 3Taxe 34aHus

Mpu nsmepeHnax Bubpauun yactein 3gaHns (CTEH N MEX3TaXKHbIX NepeKpbITHii) He06X0AMMO BblGMpaThb
TOUKM N3MEPEHUIA B TEX MecTax, rae Bubpauns MakcumasnbHa.

Kak npaBuno, Bubpauusa B BepTUKasibHOM HanpaBieHUN MakcrManbHa nocepeavHe nepekpbiTus. Y ne-
PEKPbLITUIA C MOLLHBIMU 6ankamy 3HauMTeNbHaa BUbpaumsa MoxeT HabngaTeca mexay 6ankamu. MNpu Bbibope
MecTa U3MepeHuii cnefyeT NPUHMMATh BO BHAMAaHWE KOHCTPYKLMIO NEPEKPbITUS, a TakkKe Hanyune HecyLimnx
neperopofok. Bubpauus, namepsiemass HenocpeAcTBEHHO Ha nosny (MOHOMUTHOM, AEPEBSHHOM), MOXET ObITb
ycuieHa pe3oHaHCOoM nosa 1 NoaToMy He Bcerga npurogHa Ans oueHkn BU6PaLMoHHON Harpysku nepexkpbITvs.

Ha cTeHax Hanmb6oMbLUYy0 MOMEPeYHyY TOPU30OHTaIbHYI0 BUGPaLMio 06bIYHO HA6GNOAAT B TOUKe nepe-
ceuyeHuns anaroHanei CTeHbl.

Mpy M3MepeHnn ropu3OHTaNIbHOW BMOGPaLUM Ha BEPXHUX 3Taxax AaTuukum ycTaHasnvBaloT BOAN3W
CMNJIOLWHbIX HECYLLUX CTEH WU B ABEPHbLIX/OKOHHbIX NPOEMax.

5.1.4 TOYKM U3MEPEHMUIA Ha TPYHTE

[na nonyyeHms pacyeTHbIX OL,EeHOK BUGpaLmio n3MepsaoT Ha NOBEPXHOCTN UKW B TO/LLE rpyHTa B6An3n
NCTOYHMKA BUOpaLMK 1 Ha NYTK ee pacnpocTpaHeHusi. ECim usmepeHus BbINOMHAKT AJ/151 OLeHKM BO3AeRCTBUA
BMOpaLUM Ha NPOEKTMPyEMOe 34aHne, TO M3MepPeHUs NPOBOAAT TakkKe Ha MecTe ero GyayLlei NocTpoiku.

Y106kl XapakTepn3oBaTb MOLLHOCTb UCTOYHMKA BUOpALIAN, TOUKY U3MEpPEeHWii BbIGMparoT B6AN3N UCTOu-
HWKa Ha YCTAHOB/IEHHOM paccTosiHMW (Hanpumep, B 8 M OT 6/1mxaliLlero pefibcoBoOro NyTu) U Ha AOCTATOYHOM
yfAaneHnm oT MacCyBHbIX TeM, MOTYLLMX NCKa3UTb OLLEHKY MOLLLHOCTM NCTOYHMKA. PekomeHayeTcs, YTobbl pac-

2
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CTOSIHVE OT TOYKM M3MEPEHMI O MACCUBHOTO Tesla 60s1ee Yem B MO/ITOpa pasa NpeBbILLano ero Makcumasb-
Hbll rabapuTHbI pasmep. Ecnv mMaccMBHOE TENO UK CMOW TPyHTa CO 3HAYMTE/IbHO OT/INYalLWMucs guHa-
MUWYECKUMW CBOCTBaAMV HaXOASATCS Ha MyTU pacnpocTpaHeHus BMbpaLumn K ToUke N3MepeHUii, TO BO3MOXHbIE
ahheKTbl AUdIpaKkLUM N OTPAKEHUS CEACMUYECKMX BOJSIH B TPYHTE MOTYT NMPUBECTU K MOHWKEHWIO BUGpaLmm
B 3TOli TOYKe. VI HA06OPOT, B TOUKY M3MEPEHUI MOXET NMPUINTK ceicMuyeckas BOJIHA, OTpasmuBLUAACA OT Ha-
XOAALMXCA B CTOPOHE (DYHAAMEHTOB 34aHUIA UW KaHANM3aLNOHHbIX KOMOALEB, YTO NPMBEAET K MOBbILLEHWUIO
BMOpaLMKn B 3TON TOuKe.

NMpuMmeyaHune — MacCUBHbIM TEIOM, UCKAXAIOLMM Pe3ynbTaTbl U3MEPEHN, MOXET GblTb [JOPOXHOE NOKPbITHE
13 6ETOHHbIX GOKOB, CKPEN/EHHbIX LLEMEHTHbLIM PacTBOPOM.

Mpy M3MepeHUsx Ha rPyHTe AaTumk BUGpaLum AO/KEH BbiTb YCTAHOBMEH corflacHo 5.3.3 ¢ yueToMm Tpe-
60BaHuit 8.2.3.

5.2 HanpaBneHusi uaMepeHui

Bm6pau,m0 3,El,aHVI[7I N3MEepPAKT B BEPTUKa/IbHOM Hanpas/iEHUN Z U ABYX B3aMMHO nepneHanKynapHbIX
FOPU30HTa/IbHbIX HanpaB/lieHUAX X Ny, coBnagarlWnx ¢ HanpaBNeHNAMU rNaBHbIX oceit 34aHua. Mpuyem Ha-
npassieHne ocu / [OMKHO 6bITb Havbonee 6M3KUM K Hanpas/IEHN0 Ha NCTOYHUK BVI6an,VII/I.

5.3 YcTaHOBKa gartuvka Bmbpauum

5.3.1 O6wwue noaoxeHus

Cnocob6 KpenneHns gaTyvika He [O/HKEH CYLLeCTBEHHO BNNSATL HA pe3ynbTaTbl U3MEepeHU B AuanasoHe
yacToT aHanusa. O6wme TpeboBaHusa k yctaHoBke — no MOCT UCO 5348.

Mpu ycTaHOBKe gaTumka BUGpaLmM He06X0ANMO UMETL B BULY, YTO MeXAy HUM. YyCTPOCTBOM Kpense-
HMA 1 BUOPMpPYHOLLEl NOBEPXHOCTbI A0/MKHA CYLLecTBOBaThb XecTkas MexaHuuyeckas cBsi3b. C 3TOW TOUKM
3peHns NpeanoyTUTENIbHO YCTaHaBUBaTh AaTUMK Ha XECTKYI NOBEPXHOCTb, NOCKO/IbKY B MPOTUBHOM Crlyyae
YC/IOBUE XECTKO MexaHUYeCcKoi CBSI3N HyxXAaeTcsi B OMNOMHUTENbHO NPOBEpKE.

[atunk Bnbpauun yctaHaB/IMBalT Ha MOBEPXHOCTb 0O6bEKTA M3MEPEHUI HENOCPEACTBEHHO UM C MO-
MOLLbI0 Npucnocobnenus. MNpu no6om cnocobe KpenneHns YCTaHOBOYHbI pe3oHaHc Aatynka Bmbpaunv 4on-
XEH Haxo4uTbCcs BHE NpeAesioB AnanasoHa 4acToT U3MEPEHU asi BCeX HanpasneHuli usmepeHuii. O6bI4HO
HanmMune XXecTKo MexaHNYecKoi CBA3M Mexay AaT4MKOM, yCTPONCTBOM KPEMNEHUS 1 MOBEPXHOCTbIO 06beKTa
no3BonsieT o6ecneynTb BbiNOJIHEHVE AAHHOTO TpeboBaHMS.

B Tabnuue 1 npvBefeHbl MeTOAbl KpensjeHns AaTunkoB BMOpaLMuM Ha ropu3oHTasIbHbIX NOBEPXHOCTAX
coopyxeHuit. OgHako cBefeHNs 13 3Tol TabnuLbl MOXHO UCNO/b30BaTh MO aHasIorMKU 1 Npu ycTaHoBKe AaT-
UYMKOB Ha CTEHbI 34aHWIA.

Ta6nuua 1— MeTogpbl KpenseHus AaT4nkoB BUGPALMN Ha TOPU3OHTAsIbHBIX MOBEPXHOCTAX COOPYXeHUit

OrpaHnyeHne Ha 0epXmIo0

Tvn yCTaHOBOHHOVI rpaHnuly gnanasoHa 4actoT

Mprimeps! Cnocob kpenneHus -
NoBepxHOCTU puMep kp 13MepEeHU B ropuU30oHTasTb-
HOM Hanpas/fieHnm
XecTkas: KameHHas knagka, TOHKast N1acTUHKa ¢ pe3bb0oBbIM OTBEPCTU-
- HekpuTnunas non 6e3 NokpbITUA eM. 3aKpensieHHan oTBepAeBatoLL M Kneem, _
K cnocoBy LemeHToM unu 6ontamm
yCTaHOBKU YCTPOIACTBO KpenneHus ¢ 3aKpyrieHHbIMU w0r
Aatynka HOXKamMu (PUCYHOK 1b) 4
- Kputnynas Kadhenb, napker, ToHKas ABYCTOPOHHSAS Kneesas nNeHTa uam
K cnocoby CM/IOLWHOM Nnakmpo- YCTPOIACTBO KPEN/IEHNS C 3aKPYTNIEHHBIMU 40 'y,
yCcTaHOBKM BaHHbIi non HOXKaMu (pUCyHoK 1b)
aTunkKa
A Bock 80 Iy
Ynpyras: Mrnonpo6usHoii YCTPOICTBO KPEMIEHNS C OCTPbIMU HOXKaMM
- ToHkoe ynpyroe ~ Matepuan, XeCTKuii 13 OTNyLeHHol cTanmn (pUcyHok la) 40y,
nokpbITHE nex
- Toncroe ynpy- Bentop Ha mArkom YCTPOICTBO KPENIEHUSI C OCTPbIMU HOXKAMU 40Ty

roe nokpbiTne

nBx

13 OTNYLWEeHHON cTanu (pucyHok la)
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Pa3mepbl B MM

PucyHok 1— lMpucnocobnexns o GbICTpoli YCTaHOBKU AATUMKOB BUOpaLymn

5.3.2 YcTaHOBKa Ha XeCTKyt NOBEPXHOCTb

5.3.2.1 V3mepeHua B BepTUKaNIbHOM HanpaBieHun

[Ona patunka Bnbpauymm (B TOM YMC/ie MPUMEHSIEMOrO C NpUcnoco6sieHnem Aas GbICTPO YCTaHOBKA —
pucyHoK 1b). KOTOPbIA yCTaHaBNMBAOT Ha XECTKyl0 MOBEPXHOCTb (PyHAAMEHT WUAW CTEHy 34aHusi, [OPOX-
HOe MOKPbITVEe, XEeCTKUIA NOJ. OKOHHbIM WK ABEpHON npoeM) 6e3 3akpensieHns, TpeboBaHne 06 OTCYTCTBUM
yCTaHOBOYHOrO pe3oHaHca B Avana3oHe 4acToT aHasm3a 0OblYHO BbIMOMHAETCH AN1A Ananas3oHa C BepXHei
rpaHuyHoli yactoToli BnaoTb 4o 100 My. Ecnm yckopeHue (B Nto60M U3 Hanpas/ieHunii) He npeBbiwaeT 3 m/c2,
TO MOJIOXEHMe JaTuuka B Mpouecce M3MepeHWin ocTaeTCA HeM3MEHHbIM, ero KOHTakT C MOBEPXHOCTbIO He
HapyllaeTcs, 4To obecneumBaeT YC/IOBMA TOYHbIX U3MepeHUil. Ecnm xe B TOUke M3MEpPeHUid UMEKT MecTo
yCKOpeHus cBbilwe 3 M/c2, TO AaTunk (npucnocobneHne Ana 6bICTPO YCTaHOBKM) HEO06X0AMMO 3aKpenuTb Ha
NOBEPXHOCTN 60/1TaMu, C MOMOLLbIO Kesl, LeMeHTa U T. . B HeKoTopbIX cayyasax 4ocTaToOuHO 3aKkpenuTb Aart-
UMK BOCKOM. EC/in BepxHAA rpaHuua guanasoHa 4actoT aHanmnsa npesbiwaet 100 u. To KpenieHne garumka
K NOBEPXHOCTU ABNSAETCA 0653aTe IbHbIM.

5.3.2.2 I3mepeHna B ropu3oHTas/IbHOM HanpasneHuu

[Ona gatunka Bnbpaumm (B TOM YMC/ie MPUMEHSIEMOrO C NPUcNoco6sieHnemM Ans GbICTPOW YCTaHOBKM —
prcyHOK 1b), KOTOpbLI yCTaHaBMBAIOT Ha XXECTKYH NOBEPXHOCTbL 6e3 3aKpenneHuns, yCrioBusi TOYHbIX n3mepe-
HUn ob6ecneymBaloTcs B AnanasoHe 4acToT Ao 40 Iy, ecnn yckopeHve npu aToM He npesblluaeT 3 m/c2.

4



FOCT P 53964—2010

Lns n3mepeHuii BUGpauuy B AuanasoHe 4acToT C BepxHeli rpaHuueli Boiwe 40 Iy naym npu 60nbLUmx
YyCKOpeHnaxX HeobxoAMMO ANS NpefoTBpaLleHns nepemelleHnii faTumka no NOBEPXHOCTU 3aKpenuTb ero Ha
NMOBEPXHOCTN Kneem, 6onTamu, LEMEHTOM W T. M. B HEKOTOPbIX CAyyYasx AOCTATOYHO WCMO/Mb30BaHWA B 3TUX
Lensx Bocka.

5.3.3 YcTaHoBKa Ha nogaT/MBYy0 MOBEPXHOCTb

5.3.3.1 WM3mepeHusa B BepTUKaSIbHOM Hanpas/ieHUn

[na gatunka subpaummn, ycTaHOBNEHHOTO Ha NOAAT/IMBYO NOBEPXHOCTL (KOBEP, HANO/bHOE MOKPbITHE),
yacToTa YCTaHOBOYHOro pe3oHaHca HaxoamTcs 06blvHO B npegenax 100 U. YTO NPUBOAUT K MOBbILLIEHUIO MO-
rPeLHOCTY pesynbTaToB U3MepeHnin Ha yactoTax cebiwe 20 I,

LNns yMeHblUeHUs 3TOI COCTaBNSAOLWER NOrPeLHOCT U pacluMpeHnsa guanasoHa 4yacToT aHanmsa, no
KpaviHeli mepe, Ao 100 'y (Mpy ycnosuu, 4TO YCKOPEeHVe NOBEPXHOCTU NO BCEM HanpasB/eHUSAM He npeBbilaeT
3 m/c2) gaTunk BUbGpaLumn yctaHaBAMBaOT C MCMO/Ib30BaHNEM MPUCNOCO6IEHNA, NOKa3aHHOro Ha pUCyHKe 1a).
CneumasnbHble cnocobbl KpenaeHns npyu 3TOM He UCMonb3yT. Macca npucnocobnieHns BMecTe € AaTYMKOM
[omkHa 6bITb 0kono 2.5 kr. MprcnocobeHre ycTaHaBAMBAKOT HAa NOBEPXHOCTL CrieAyoWwmum 06pa3om.

- HagasnMBaKT Ha NpMcnocobsieHne cBepxy A0 Tex Nop. Noka He MOYyBCTBYIOT, YTO KaxAas 3a0CTpeH-
Hast HOXKa BOLL/Ia B MOKPbITHE;

- MejJ/1IeHHO MPUNoAHNMAlOT NPUCNOCo6eHNe C OLHOro Kpas 1 erkumMmmn yaapamu yrnyensioT B NoKpbl-
TUe 3a0CTPEeHHbIE KOHLbl HOXEK Ha APYroi CTOpPOoHe, 3aTeM TO e camoe MpPOoAeNbIBaloT, NpunogH1uMas npu-
cnocobsieHune ¢ 4pyroro kpas.

5.3.3.2 VI3mepeHus B ropu3oHTasIbHOM HanpasieHunmn

YcTaHoBKa gatynka B NpucnocobrieHve, nokasaHHoe Ha pucyHke la). v cnefoBaHue pekoMeHAaumam
5.3.2.1 obecneunBaloT TOHYHOE M3MepPeHUe BMGpauuy B gnanasoHe o 40 Iy,

5.3.4 YcTaHOBKa Ha rpyHT

5.3.4.1 O6uwue NonoxeHus

N3mepeHus Ha rpyHTe (B rpyHTE) Aaxe MNpu ero XopoweM YNIOTHEHUW B MecTe YCTAHOBKM faTuuka
BM6paLMM NO3BOJIAT NOMYYNTL UHDOPMALMIO TOJTLKO O JIOKASIbHbIX KOSIebaHNsAX camoro BepxHero cnosi. AM-
nauTyga ceiicMuyecknx BosH (0CO6EHHO NMOBEPXHOCTHON BOJIHbI Panes) ¢ yBeMyeHnem paccTosHUA OT no-
BEPXHOCTW Pe3K0 YMeHbLUaeTcs, No3TOMYy 0611acTb NPUMEHEHNA pesynbTaToB U3MepeHuin Bubpaummn rpyHTta
BeCbMa orpaHuyeHa. /X MoXHO UCrnosb30BaTh, YTOObLI KOJIMYECTBEHHO XapakTepnu3oBaTb UCTOYHWUK BUGpaLuuu,
HO OHM CMOCOGHbI AaTb TOMILKO NPUBIMKEHHOE NpeAcTaB/ieHne O TOM. kakoil ByaeT Bubpauns pyHAaMeHTa
3aaHus. MorpelwHocTb oueHkn ByaeT 3HauMTenbHa fgaxe 418 BepTUKanbHON cocTaBnsowei Bubpayum, Ho
ellle 60/bLIe OHA A9 COCTAB/ALWMUX B TOPU3OHTA/ILHOM HanpasneHun. NprMeHseMble Ha NpakTuke cnoco-
6bl YCTAHOBKM AaTUYNKOB BUOPaLMW Ha FPYHT (B FPYHT) MOTYT NPMBECTY K NOrPELLHOCTW OLEHKU, AoCTuraloLen
400 % un 6onee.

5.3.4.2 Cnoco6bl yCTaHOBKM

Mpy n3mepeHusax Bubpauun rpyHTa cregyeTt NPUMeHATb CNocobbl YCTAHOBKM Aartyvka Bubpauun no
Tabnuue 2. npuHYMasn BO BHMMaHue TpebosaHus 8.2.3. Huxe faHbl JONOMHUTENbHBIE YKa3aHus No KaXxaomy
13 cnocoboB yCTaHOBKMN.

a) Jartuvk Ha cTepxHe

[aTtuvk ycTaHaB/iMBalT Ha 3a0CTPEHHOM MPAMOM CTEpXHE, KOTOPbI/i 3abuBalOT B TPyHT Tak. YTOObI
6bl/1a obecrneyeHa ero xecTkasa MexaHuyeckas cBsidb € rpyHTOM. CTepxeHb A0/KEH ObITb AOCTATOYHO XecT-
KUM. 4TOGbl HE UCKPUBAATLCA MpY 3abuBaHnn. XXeCTKOCTb BEPXHER YacTu KOHCTPYKUWW, F4e HaxoauTcsa aart-
4YuK BUGpaLUM C YCTPOCTBOM €ro KpenseHus (agantepom), Ao/xHa 06ecneyntb oTCyTCTBME PE30HAHCOB B
AvanasoHe 4yacToT aHanusa.

MpumeyaHne — Ha npakTuke 4acTo UCNOJb3YIOT 3a0CTPEHHbIV CTEPXEHb ANNHOI 0kono 500 MM KpecToobpas-
HOFO CeYEHWs, N3rOTOB/IEHHBIN U3 ABYX Yronkos pasmMepamu 30x30x4 MM. MPUMEHSIOT Takke CTepPXeHb C YroaKOBbIM MpPo-
hunem. 3aocTpeHHas YacTb CTEPXHSA UMEET ANIMHY 0K0/10 150 MM. BepxHsAs YacTb CTEPXHS NpeacTasaseT coboit nnacTu-
Hy pasmepamu npubam3nTensHo 60x60x10 MMm. MNocne yaaneHns BepXHero pbix/ioro Cos rpyHTa cTepXeHb MOSHOCTbIO
3a61BalOT B IPYHT, NOC/1€ YEro rpyHT B MeCTe YCTaHOBKM AaTymka MakCMMaslbHO YN/IOTHAKOT.

WccnepoBaHus AaHHOMoO cnoco6a YCTaHOBKY AaTumka BuGpauuy nokasasm ero HeLOCTATOUHYO penpe-
3eHTATMBHOCTbL C TOUKM 3peHus nepejayun BUGpaLMUM OT UCTOUHUKA K (OyHAAMEHTY 34aHus. Pe3ynbTatskl u3me-
PeHUii cyLLeCTBEHHO 3aBUCAT OT A/IMHbI CTEPXHS, [Ny6UHbI 3a6MBaHWSI, BbICOTbI PACMOIOXKEHUS faTuuKa Hag
MOBEPXHOCTLIO TPYHTA W MOJMIOXKEHUS AaTuMka OTHOCUTENIbHO BEPTUKA/IbHOW OCU. NMPOXOAsLLeii Yepes LeHTp
TSXKECTU CTEpXHs. [laxe npy UCMOJb30BaHUM CTEPXHSA KOHMYECKol hopMbl, 06/1a4at0LLEero o4eHb BbICOKO
XECTKOCTbIO, U MPU XOPOLLEM YNJIOTHEHWUM FPYHTA AaTuuK BUGPALMU BOCTPUHUMAET TO/bKO SI0Ka/IbHbIE Kosle-
GaHNsi BEPXHEr0 C/0s FPyHTA.
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b) 3akanbiBaHue B rpyHT

3akonaHHbIli AaTtumk BUGpauuMM nocse ynjaoTHEHUS FpyHTa NO3BOJISIET TOYHO M3MEPUTb KonebaHus B
pasnuuHbIX ero cnosx. OfHako faHHbI cnocob ycTaHOBKM TpebyeT 60MbLUMX 3aTpaT BpeEMeHU, NpeabsaBnser
NOBbILLEHHbIE TpE‘ﬁOBaHl/Iﬂ K MexaHuyeckol NPOYHOCTN AaTyUKa 1 ero BJ'I&FOCTOVIKOCTI/I, Nno3TOMY ero ucnonb-
3YH0T NPEUMYLLLECTBEHHO B (hyHAAMEHTasIbHbIX UCCNef0BaHNAX UK B TEX C/yYasix, Korga nu3MepeHust npoBo-
OST B TeYeHne A/IMTeNbHOro nepuoja BpeMeHu.

¢) [laTumk B CKBaXMHe

[Lpyroii cnoco6 ycTaHOBKM AaTymka B FPYHTE 3ak/loyaeTcs B MOMELLEHNUN AaTuuKa B OTKPbITYH CKBaXU-
Hy. Ecnun ckBaxunHa npobypeHa B pbix/10i nopoge, TO faTuMkM yCTaHaB/AMBAKOT Ha AHE CKBaXuHbl. B crnyyae
HeCBSI3aHHOI pbIXN0/ Nopoabl He06X0AMMO, YTOOGbl MECTO YCTAHOBKM AaTyMka HaxXo4WI0Cb Bbille YPOBHS
rPYHTOBbIX BOA. ViccnefoBaHMsAAMY Moka3aHo, YTO B LesiX NPOrHO3MpoBaHus BO3AENCTBMA BUOpaL MM Ha 34a-
HMe penpe3eHTaTUBHbIMY AB/IAIOTCA U3MEPEHMS Ha rybuHe 1.5 M. NOCKO/IbKY BepTuKasibHas cocTas/isioLwas
BMOpaLMMN Ha 3Tol rNy6uHe GyaeT 65m3ka K Toil. UTo ByaeT no3gHee HabnoAaTbCs B AAHHOM MecTe Ha (oyH-
JaMeHTe 34aHus.

[IHO CKBaXMHbI YNOTHAIOT 1 BCTaB/SAOT B HEe HacadHyo TpyOy, BHYTPY KOTOPOI Haxo4ATCsA AaTunK BU-
6paummn Ha npucnocobneHun ¢ Tpems BbiCTynaMmu 1 Bepeska. lMNepes nsmepexHuammn Tpyoy yaansioTt. Bepesky
UCNOMb3YHOT AJ151 U3BMIEYEHUS AaTuMKa U3 CKBaXMHbI. MNprMep KOHCTPYKLUU NPUCNOCO6IeHNs AN U3MePeHNUst
BMOpaLMMN B CKBXXMHE MOKa3aH Ha pUCYHKe 2.

Ta6nuua 2 — Cnocobbl yCTAaHOBKM [AaTUMKOB BUBpALMN HA TPYHT

Cnoco6 MpenmyLiecTsa Hepoctatku
Jatuuk Heb6onbluve 3aTpatsbl Mo3BonsieT nonyuntb MHGOPMaLMIO TObKO O KonebaHuAx Ha nosepx-
Ha CTepXxHe Mpoctota peanusayuu ~ HOCTV TPYHTa
[5.3.4.2 a)) Mnoxas BOCNPON3BOAMMOCTb, OCOGEHHO AN BUGpaLKN B rTOPU3OHTaSb-

3akanbiBaHue
B IPYHT
[5.3.4.2 b)]

Oatumk
B CKBaXXNHe
[5.3.4.2 )]

AaTtuuk

Ha nnactuHe

Ha NOBEPXHOCTH
rpyHTa

[5.3.4.2 d)j

Mo3BonaeT NonyyunTb
penpeseHTaTUBHbIE
AaHHble O rOPN30H-
TanbHoOIi cocTaBnsA-
lowein Bu6paLmmn Ha
3a/laHHOi rnybnHe

Xopoline pesynbrartbl

npu n3MepeHnn ropu-

30HTaNbHOI cocTaBns-
towen

Mpowe B peanusauun,
yem MeTo/, 3akarblBa-

HUA B TPYHT

Mpw TwarenLHOM
3akpensieHnn obe-
crneymBaeT XOpoLuyo
BOCMPOW3BOAUMOCTb

He6onbluve 3aTpartbl
Ha o6opyaoBaHue

MpumMmeuyaHus

1 laHHble B TabnuLie COracoBaHbl C TEOPETUUYECKNMU UCCNIeA0BaHUAMU A1 MOAENN TPYHTA B BUAE O4HOPOA-
HOTO MOMyLapusi U pesy/bTaTamu 3KCnepuMeHTasbHbIX NCCNe0BaHui.

2 Mpu nlo6om cnocobe n3mepeHuit cnegsyet UMeTb B BUAY, UTO BUBpALWS, N3MEPEHHAs Ha rpyHTe, He GyAeT CoB-
nagaTb C BUbpauveit Ha pyHAamMmeHTe BO3BEAEHHOTO 34aHusi. CTeneHb UX 611M30CTu GyAeT 3aBUCETb OT A/IMHbI BOJHBI,
rNy6UHbI U HanpaBieHns u3MepeHwii, rabapuToB yHaamMeHTa. BamsiHue aTux hakTopoB HEO6XOANMO OLLeHUTL U, NpK
Heo6X0ANMOCTU, CKOPPEKTUPOBATL NOTYUYEHHbIE PE3YNbTaThI.

HOM Harnpas/ieHUu
Pe3ynbTathl 3aBUCAT OT TEOMETPUN CTEPXKHS

TpebyeT 60/1bLLIOM OCTOPOXHOCTU NPY 3a6UBAHUN CTEPXKHA W yAaneHun
pbIX/10r0 FpyHTa

Bblcoka BepPOATHOCTb 3HAUYNTENbHOW WHCTPYMEHTaNbHOW MOrpeLtHoCcTH
ANA U3MepeHnii BEPTUKasIbHOI cocTaBsioLei

C/0XHOCTb peanusaunm (MoxeT noTpe6oBaTbCs pa3pelleHne Ha Bbl-
NnosIHeHME 3eMSHbIX paboT)

[.aTumk nerko nospexgaetcs

HepocToBepHble pesynbTaThbl AN151 BEPTUKANBbHO cocTaBnsioLeli Ha ry-
6uHax Ao 1m

MoxeT noTpe6oBaThCs pa3peLleHne Ha BbIMOTHEHNE 3EMSHbIX pa6oT
MN3MepeHnst BO3MOXHbI TO/IbKO Ha [JHE CKBaXMHbI

Mpu ncnonb3oBaHMmn reooHa TpebyeTcs 60NbLIOK AMaMeTp CKBaXKWHbI
(80 0.2 m)

[noxue BO3MOXHOCTN KOHTPO/ISA NOJSIOXEHUA AAaTUMKa Ha JHE CKBaXWUHbI

Mo3BonsieT nNonyunTb UHGOPMALMI0 TOMBLKO O Kosle6aHusx Ha NoBepx-
HOCTW rpyHTa

TpebyeT 60/blIOK TWATENLHOCTU MPU YCTAHOBKE W LLEMEHTUPOBAHUM
NAaCcTUHbI

TpebyeT OCTOPOXHOCTY NPU YAANEHUN PbIXIOTO FPyHTa
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1— npoywunHa Ana U3Bne4YeHUs NPUCNoCco6MEeHNs U3 CKBaXUHbI; 2 — pPerysmpoBoyYHblil 600T; 3 — gaTtunk; 4 — BbICTYN

PucyHok 2 — MpucnocobneHne ana ycTaHOBKW AAaTYMKOB B CKBAXWHE

d) [aTuvk Ha nnacTuHe Ha NMOBEPXHOCTU FPyHTa

Mpn TakoM cnoco6e yCTaHOBKM faTumnK 3akpenasioT uan. ecnm Macca gartumka AoCcTaTouqHO Benvka (Kak
y reogoHa), NpocTo yCTaHaB/MBAKOT Ha NnactTuHe. B nocnegHem cnyyae obpallaloT BHUMaHUe Ha To, YTOoObI
He3aKpen/IeHHbI aTUnK HE U3MEHS/T CBOETO MOJIOXKEHUS 1 HEe HaK/TOHANCS B NpoLecce usmepeHuii. Pasmepbl
1N Maccy nnacTuHbl BbIGUpaKT Takum 06pa3oM, YTO6bl OHa (BMECTEe C YCTAHOB/IEHHbIM HA Hel faTUMKOM) He
McKaxasa pacnpocTpaHsiLmecs ceiicMuyeckne BOSHbl. Kpome TOro, nnacTvHa ¢ Aatynkom, Gyayyu ycTa-
HOBJ/IEHHBLIMW Ha TPYHT, HEe [O/MKHbl MMETb Pe30HAHCOB B AMana3oHe 4acToT aHanu3a. nacTuHy ¢ JaT4yukoM
yCTaHaB/MBAKOT Ha NOArOTOB/IEHHYHO MECYaHY0 NOAYLIKY W CKPEensaiT LEeMEeHTHbIM pacTBOPOM.

6 WN3mepsemasa BennymHa

6.1 OO6LWure NoaoxeHns

[ns npaBUIbHOW NHTepnpeTauun pesynbTaTtoB N3MEPEHUI BaXKHO NPaBu/IbHO ¥ NOMHO ONpejenvTb Be-
NINYUHY, noanexatiyr naMmepeHunam. OnucaHne msmepﬂemoﬁ BeJ/INYMHbI HEe AO0/HKHO orpaHn4ymBatbCA TOJb-
KO yKasaHneMm m3mepsiemoro husmyeckoro napameTtpa (MMKOBOro 3HAYEHUS CKOPOCTY BMOpauMn AN OLEHKN
ee BO3/eliCTBNA Ha COOPYXEHWe WIn cpefHeKBaApaTVYHOro 3HaYeHUs KOPPEeKTMPOBAHHOIO YCKOPEeHUs Ans
OLEeHKMN BO3AeCTBMA BMOPaLMM Ha NI0Ael B 34aHNM B 3ajlaHHOM fmuana3oHe 4acToT Ha 3afaHHOM uHTepBase
BpeMeHu). Mockobky r3nyeckunii napaMmeTp M3MeHAeTcs CoO BpeMeHeM, TO He06X0AMMO NPUBECTM AOMNOHM-
TefbHYy0 MHDopMaL Mo, NO3BONAIOLLYI0 60/1€e TOYHO UAEeHTUMNLMPOBaTb U3MEPAEMYIO BEIMUMNHY.

B nepsylo ouepenb n3Mepsiemas Be/MUMHa 3aBUCUT OT Lenu uamepeHuii. Ecnm usmepeHns subpauuv
NpPOBOAAT B LIeNsIX CONOCTaB/EHUS C YCTAHOB/IEHHbIM KpUTEpueM, To hedepasnbHbIM UM MECTHbIM 3aKOHO-
[aTenbCTBOM, a Takke WHbIMWU HOPMAaTWBHbIMU AOKYMEHTaMW MOXEeT ObiTb YCTAHOB/IEH NEepuof KOHTPONS,
Ha KOTOpOM cnefyeT BbINOIHUTL OLEeHKY Bubpauuv. Hanpumep, B LeNsxX OUeHKM BO3aeicTBMA BMbpauun Ha
yenoseka B 3[4aHUM MOXeT ObiTb yCTAHOBNEH 8-4aCOBOW Mepuoj KOHTPONs BUOGpauuM B HOYHOE BPEMSA U
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16-yacoBoii nepuoj KOHTPOSS BUGpaLMK B AHEBHOE BPEMS, a B LiE/ISX OLEHKU BO3AeNCTBUS BUGpaLuM Ha
KOHCTPYKLMIO COOPYXXEHNS 3a NepUos KOHTPO/IS MOXET BbiTb B3ATO BpeEMS AeACTBUSA KOHKPETHOMO NCTOYHMKA
BUGpaLymn, Hanpumep BpeMsi BbINOMHEHUS paboT Ha CTPOUTE NbHONM nowagke. B aTom cnyvae 3agaveit uns-
MEpPEHWiA SIBNSIETCS NOJlyYeHWe NPeACTaBUTENbHON OLEHKN BUGPALMI HA Nepruose KOHTPOs.

Ecnu nocne mMakcMmManbHO BO3MOXHOIO YTOUHEHUS| M3MEPSEeMOit BENNUUHLI ee BapuabenbHOCTb ocTa-
€TCA 3HAUUTE/bHOM, TO ee yUMTbIBAOT Kak OAVH 13 UCTOYHMKOB HeonpeaeeHHOCT U3MePEHWA.

6.2 COOTHOLEHNE MeXAy NepnoaamMmu KOHTPONS, HAGNIOAEHUS, NU3MEPEHWIA

Kak npaBuno, HenpepbiBHOE M3MepeHne BUGPaLMM Ha Nepuoae KOHTPONSA SABNSIETCS JOPOroCTOALMM,
CMIOXHbIM B peanusauuy 1 ¢ NpakTUYeckoin TOUKN 3peHUst U36bITOYHbIM. M03TOMY 0ObIYHO Ha Nepuofe KOH-
TPONA onNpeaensioT nepmos HabnoLeHnid, B Te4eHe KOTOPOro NpoBoAST N3MepeHust Bubpauun. NHTepsan, B
TeYeHre KOTOPOro NPOBOAST HENOCPEACTBEHHbIE M3MEPEHNS, HA3bIBAOT NEPUOAOM M3MepeHuii. Ha nepuoge
HabnoaeHNn MOXeT ObiTb NPOBEAEHO HECKONbKO M3MEepeHui, cnefylowmux apyr 3a ApYyromM Nogpag wav c
HekoTopbIMU NepepbiBamu. Mpy NaaHMPoOBaHWU M3MepeHuii cnedyeT TwaTeslbHO onpefennTb BPEMS W UH-
TepBasbl, Korga fo/MxHbl GblTb NPOBeAEHbl HABNOAEHNS U U3MEPEHUS, MOCKOMbKY UX HENpaBWbHbI BbIGOP
(cnuwKom KOpOTKWiA Nepunoj, nsMepeHnii, HabnwgeHne B HETUMUYHOE C TOYKM 3peHMs Npou3BoAuMOli BUbpa-
L1 BpPEMSI CYTOK) MOXET MPUBECTU K TOMY, YTO OTK/IOHEHWEe pe3y/nbTata U3MepeHust OT NpeacTaBUTeIbHOro
3HauyeHns GyAeT CyLLeCTBEHHO NPEBbIWAaTh HEONPeAeNeHHOCTb N3MEPEHUiA, 06YCNOBNEHHYO CPeACTBOM U3-
MEpPEHU 1 yCNOBUAMY ero npumeHeHns (cm. pasgen 8).

CoOTHOLWEHNe Mexay NnepuoAamMmn KOHTPONs, HabMo4EeHUS U U3MepeHuii nokasaHo Ha pucyHke 3 Ha
npuMepe KpYrnocyTOYHOro KOHTPONS CPefHEeKBafpaTUYHOro 3HAYeHWUs KOPPEKTUPOBAHHOIO YCKOPeHust aT.
YcpegHeHve pe3ynbTaTtoB U3MEpPEeHUii Mo YeTbipem neproaam N3MepeHuid, nokasaHHbIM Ha PUCYHKe 3. No3Bo-
NINT NOMYYUTb OLLEHKY aT 6/IM3KyI0 K TOW. 4TO 6blna 6bl MOyYeHa NpU HenpepbIBHOM M3MEpeHUK BuGpaLumn
Ha nepuoae KOHTPONS.

0T — cpeAHeKkBajpaTUyHOE 3HAYeHUe KOPPEKTUPOBAHHOTO yckopeHus no FOCT 31191.2; | — Bpems, u:

t — nepuop koHTpons. 2 — nepuoj HabnwpaeHnii: 3 — nepuop namMepeHui
PucyHok 3 — COOTHOLWEHUe Mexay nepuoaamMu KoHTPoss, HabloaeHnin 1 naMepeHnii

6.3 ®dakTopbl, BAMAWOLWNE HA NU3MEPAEMYIO BENUYNHY

6.3.1 O6wwue nosoxeHns

MoMUMO BpPEMEHU U3MEPEHWUIT BaXHO 3aperncTpupoBaTtb Apyrylo MHGopMaumio o haktopax, onpege-
NSALWUX BapmabenbHOCTb U3MEPSEMOIA BE/IMUMHBI U MO3TOMY BaXHbIX A1 NPaBWU/IbHOW MHTEepnpeTauun no-
Nly4YeHHbIX pe3ynbTaToB. KonmyecTBo M cocTaB 3TMX (DakTOPOB 3aBWUCAT OT Leseil NpoBefeHns n3mepeHuii
(cm. 5.1.1). CBepeHus 06 3TUX hakTopax BKIKOYAKT B MPOTOKO/ MUCMbITaHWi (pasgen 9).

6.3.2 NcTouHukn Bnbpauuu

6.3.2.1 O6LwWne NonoxXeHns

B HacTosiwem nogpasgene pacCMOTPEHbl UCTOYHWUKN, Hanbonee CyLecTBEHHbIE C TOUYKU 3PEHUs onac-
HOCTU co3f,aBaeMoi nMu Bubpaunm. OgHako B psiae criydaeB MOXET NOTpe6oBaThbCs yUeT UCTOUHUKOB APYrmX
BWAOB, HAaNpYMep BETPOBbIX HArPy30K Ha BbICOTHbIE COOPYXEHUS.

8



FOCT P 53964—2010

6.3.2.2 MatuuHbl

Ecnn nctoyHukom Bubpauum ABAAIOTCS MallWHbl, TO B MPOTOKON WCMbITAHWIA BKAOYAOT cnegyioLime
cBefeHus:

- paboune xapakTepucTuKM MaluHbl (MakcumasibHoe 4Mcao 060poTOB, NPOU3BOAUTENBHOCTD WA MO-
Tpebnsemas MOLHOCTb, Harpy3ka, Macchbl NOABWXHbIX M HENOABWXHBIX YacTel, cuna cxatusa n ap.);

- pexvm paboTbl (3KCnyaTaunoHHbIe XapakTepUCTVKA BO BPEMS U3MEPEHWI);

- Ucnonb3yemble U NPOM3BOAUMbIE MaTepuaibl:

- yCcnoBus ycTaHoBKku (MecTo, (DyHAAMEHT, BUOPOM30NALMUS, BUA N COCTOSHNE KOHCTPYKLMN):

- Xapaktep paboTbl (HernpepbiBHas, C NepepbiBamu);

- Bpems paboTbl (Hanpumep, ogHocMeHHas ¢ 6.00 go 14:00).

6.3.2.3 [lopoxHOe (Kene3HoL40POoXHOE) ABUXEHME

Ecnn ncToyHukom Bubpaumn ABNseTCs ABWKEHWE [O0POXHbIX (KeNe3HOAO0POXHbIX) TPAHCMOPTHbIX
CpPeLCcTB, TO B NPOTOKO/ UCMbITAHWI BKAOYAKOT Crefytolime cBefeHus:

- TUN, NOSIHasA mMacca, Harpyska Ha oCb. TWUM XO40BOI YacTu,

- XapaKTepucTukn Konec:

- MapLupyT 1 XapakTep TPaHCNOPTHOIO ABUMXEHUS.

- CKOPOCTb ¥ HanpaB/iieHne ABUKEHNS;
COCTaB W NIOTHOCTb [BWXEHNSA B pa3Hble MOMEHTbI BPEMEHMU.

6.3.2.4 B3pbiBbl

Ecnun nctoyHmkom Bmbpaumn SBASIOTCA B3PbIBbl, TO B NPOTOKON UCNbITaHWIA BKOYAIOT cnegyoLmne cee-
OeHuns:

- MecTO v BUJ B3pbIBa,;

- TEXHWYECKMe XapakTepucTUKu B3pbiBa,;

- BuA paboT, Npn KOTOPbIX NPUMEHSAIOTCS B3PbIBbI.

- yacToTa 1 Bpems B3pbIBOB.

6.3.3 MyTb pacnpocTpaHeHnsa sBmbpawuunm

MockonbKy BUOpaLna N3MEHAETCA Ha NyTW OT UCTOYHMKA BUGPaL iy K TOUKe N3MepeHWuii, TO B NPOTOKO/E
UCMbITaHNIA YKa3bIBAKOT CeayioLine CBeAeHns;

- paccTosiHMe OT UCTOYHUKA [0 TOYKU N3MEPEHWUIA;

- W3MEHeHWe YCnoBUi pacnpocTpaHeHus (Hanpumep, Mep3/blil TPYHT, MOHMKEHWE (MOBbILLEHNE) YPOB-
HS1 TPYHTOBbIX BOA];

- CBSI3b CTPOEHUS C FPYHTOBLIM OCHOBaHWEM, APYTVMU 34aHUAMM:

- TWN TPYHTOBOrO OCHOBAHWS;

- KaTeropus rpyHta ¢ ykasaHumem (npv Heo6xoAMMOCTW) C/I0EB MOYBbl HA NYTU OT UCTOYHKKA BUGpaLMK
K TOUKEe M3MepeHunii (BepTuKanbHbI paspes nousbl);

- UMerLWmecs B rpyHTe NPensaTCTBUA pacnpocTpaHeHutio Bubpauun (Hanpumep, nycTOoTbl, HacbiMHas
3emns).

6.3.4 MecTo nsmepeHuii

Hapsagy ¢ ycnosuamu n3mepeHuid, ykazaHHbiM1 B pasgene 5. MoryT 6biTb BaXkHbI Crefytolime cBeieHns
0 MecTe U3MepEeHMUIii:
XapakTepuctuka 3gaHusa (BuA. YACNo aTaxeli, BO3pacT, COCTOSHME);
0COBGEHHOCTUN KOHCTPYKLUK ((hyHAAMEHTa, CTEH, NepeKpbITUiA);
Ha3HayeHue 3gaHnsa (cnocob ero NCNosb30BaHus);
CO6CTBEHHbIE YacTOTbl 34aHNA N €ro 3/1IEMEHTOB;
- TPYHTOBOE OCHOBaHve;
CBfI3b C APYrMMMN COOPYXEHUSAMMU,;
- MOKPbITNE N KOHCTPYKUMA nona (ecnu n3mepeHus NpoBOAAT Ha N0y 34aHus).

7 Tlomexwu

7.1 O6wue nonoxeHns

N3mepeHus Bubpaummn 3gaHnii JO/MKEH BbIMOMHATL MepcoHasn, obnajawowmini ksanudurkalmen, gocra-
TOYHOW AN1s1 o6ecneyeHns NPaBUILHOCTU U3MEPEHUIA. DTO 03HAYAET, YTO ML, NIAHUPYHOLWEE N3MEPEHUS,
[0/HKHO YYeCTb BCE CYLLEeCTBEHHbIE (DaKTOPbl, CNOCOGHbIE UCKA3UTb pe3y ibTaTbl U3MEPEHU, U MPUHATb MepbI
Mo UX YCTPaHEHWUIO WU eCN NOSTHOCTBLIO NCKUNTL BAUSIHWE YKa3aHHbIX (pakTOpOB HEBO3MOXHO, TO onpege-
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NNTb HEOBXOAMMOCTb BHECEHMWSI COOTBETCTBYHOLLMX NONPaBoK. B Teopuu curHanos, KOTopas pacnpocTpaHseT-
CS TAKKE W Ha CUrHasbl BUGpauum, Takne hakTopbl YacTo Ha3bIBAKOT NOMEXaMU.

ABnseTcsA Nn hakTop NOMEXOoN UM ecTeCTBEHHOW MPUYMHOL BapuabenbHOCTU U3MepPSEeMO BENNUNHBI,
3aBUCUT OT Lieneil UsMepeHuii.

Mpumep — B geHb npoBefeHUs namepeHuii B opuce Habnwganacb NoBbilWeHHas BUGpayua nona scneg-
CTBMe HeucnpaBHOCT M paboTarwlero BaKkyyMmHoro Hacoca. Ecnm uenb usmMmepeHuin — nonyyeHne OLEHKU BU-
6pau,vwl B O€Hb M3MepeHMf/’I, TO AonNoNnHUTENbHaAa Bmﬁpauvm, co3faHHada HeucnpaBHbIM HacoCOM, AB/iAeTCA
UCTOYHUKOM BapuaTUBHOCTMU U3MEPAEMOI BENNUUYUHBLI. ECNKN Xe LeNb U3MepeHUii — nonyyeHne OLEHKU Ans
TUNNYHOTO paﬁoqero AHA, TO Bmﬁpauvuo nona OT HeucnpaBHOro Hacoca cnegyeT paccMaTpuBaTb Kak no-
Mexy, UCKaxat Ly pe3ynbTaT U3MEPEHUA, U NPUHATb Mepbl K ee YyCT paHeHuIo.

Ecnu uenbio n3MepeHuii SBNsieTCsl oLeHka BUBPALMOHHON akTUBHOCTU UCTOYHMKA P MyTEM U3MEpPEHWii
BUGPALMM V B 334aHHOI TOUKE, TO UCTOUHUKM MOMEX MOXHO pas3fefninTb Ha TPU TPynMbl (CM. PUCYHOK 4):
a) curHan s, BUGpaLMU CTOPOHHEro UCTOYHMKA!

Mpumep — Bubpauyns oT CTPOMTENbHbIX LJOPOXHbLIX paboT Npu nccnejosaHuu BubpaLun, cosgaBaemoi
[OPOXHBIM ABUXEHNEM.

b) CUrHan agAauTUBHON NOMEXU S2 Ha BXOAE CPeAcTBa U3MepeHuii;

Mpumep — MapasuTHbIA CUrHAN Ha BXO4e U3MEPUTENbHOro ycTpoiicTBa, HAaBeAEHHbI anekTpomar-
HUTHBLIM NOMEM.

C) curHan s3 BAUSIHUSI CPELCTBA U3MEPEHMUA Ha 0GHEKT N3MepPeHWil (Ha pUCyHKe 4 OH NokasaH Kak 06-
paTHas cBfi3b MeXAy CPeACTBOM U3MEPEHUI N 06 LEKTOM N3MEPEHUIA).

Mprmep — Macca faTuuka BUGpaynm ¢ ycTpoiicTBOM KpenjeHus uckaxaeT BUGpaLnio TOHKOCTEHHOIA
naHesnu.

HekoTopble chakTopbl CNOCO6GHbLI OAHOBPEMEHHO CO3/aTh MOMEXU pasHbiX TUMOB. Hanpumep, BO3ayLl-
HbIli LUYM MOXET OblTb UICTOYHUKOM NOMEX S, U S2.

Bopaot BennunHa BbOOAHIO MMM
MonMWwWKHGpW *mM p O6bect 11> CpwTT (paynbTXT KW *p#H»/1}
: Wl (tyip,
y

PucyHok 4 — ToTeHunanbHble UCTOYHUKN NoMeX

7.2 Mepbl N0 YMEHbLEHNIO BAUAHNA NOMEX

7.2.1 O6wwme NosoxeHns

YKa3aHHble B 7.1 BUAbl NOMEX He BCerga MoryT 6biTb UCKOYEHbI NOMIHOCTLIO, OAHAKO cnefyeT UCNnosb-
30BaTb BCE BO3MOXHOCTU, YTODObI CBECTU UX BAUSIHUE HA pe3ynbTaT U3MEPEHMNI K MUHUMYMY.

7.2.2 YMeHblUeHNEe B/IMAHUA NOMEXU S,

PekomeHayeTcs, N0 BO3MOXHOCTU, CPABHUTL pe3y/ibTaTbl U3MEPEHUI Npu AeCTBYOWEM U HeLencTBY-
IOLLLEM UCTOUHUKE BUbpauuu p. Ecnu pasgeneHne Bo BpeMeHU AeNCTBUS NCTOYHUKA BUOPALIMM P 1 TOMEXU S,
HEBO3MOXHO, TO cfieflyeT pacCMOTPETb 3TV CUTHasIbl B YACTOTHOI 06/1aCTu W. MO BO3MOXHOCTMW, OThUIbTpO-
BaTb COCTaBMSAOLLME NOMEXU S, .

7.2.3 YMeHblleHne BIMAHUA NOMexu s2

CnepyeT onpefennTb UCTOYHMKM 3/1IEKTPOMArHUTHbIX NOMel, KOTOpble MOTyT BAUSATb HA BXOAHOW CUTHan
cpeacTBa M3aMepeHuii. TakuMm UCTOYHUKAMU MOTYT ObITb!

- NepeHOoCHble pagnocTaHLuK;

- NINHWUW 3NeKTponepegayu;

- BbICOKOYACTOTHbIE CBAPOYHbIE YCTPOIACTBA,;

- Npubopbl UCKPOBOTO paspsga (Hanpumep, caMonuCLbl, UICNOMb3YOLWME METa/IM3NPOBaHHYIO Bymary).

Ecnn ypannte Takme MCTOYHUKN HEBO3MOXHO, TO C/lefyeT YMEeHbLUUTb UX B/IAHWE NOCPeACTBOM:

- 3KpaHuMpoBaHuA kabeneii.
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- NMPUMEHEHUS BUTbIX Nap;

- UCMNO/Ib30BaHUS TONIbKO OAHOM LUMHbI 3a3eM/ieHns kabens (kak npaBuio, ANs 3TOro UCMO/b3YT OOHY
13 K/IEMM Ha BbIXOAe YCUNUTENs);

- MCNO/b30BaHUA AnddepeHLnanbLHOro yeunurens.

- NPOKNafKN CoeAMHUTE/IbHOTO Kabens nepneHanKy1sipHO CUI0BOMY Kabernto.

- 3M1eKTpUYecKoii u3onsauun gaTyvka Bubpaymu;

- NMPUMEHEHUSI Pa3BA3bIBAOLLENO YCUUTENS.

CoeauHnTENbHbIE Kabenu A0MKHbI ObiTh 3alUMLLEHbI OT BO3AEACTBUSA CUMbHbIX NEPEMEHHbIX Harpy3oK.

7.2.4 YMeHblleHue BNUAHUA noMexn s3

MpucoenHeHHas K 06BEKTY U3MEPEHNS Macca JaTumka Bubpauum ¢ ycTpoiCcTBOM KPEMIEHNS HE [0~
Ha npesblwaTh 5 % 3heKTNBHOI Macchl NOBEPXHOCTU, BUGpaLU0 KOTOPOI M3MEpPSIIOT, B Avana3oHe 4acToT
N3MepEeHWA.

Ecnu adpchekTMBHAA Macca KOHCTPYKLUM BO BCEM AMana3oHe 4acToT U3MEPEHUI HEN3BECTHA (HE MOXET
6bITb OLlEHEHa C Y[ 0B/IETBOPUTENLHOM TOYHOCTLH), TO UCMOMb3YHT NPOCTO CNOCO6 NPOBEPKW BbINOSIHEHUS
BbllLieyKa3zaHHOro TpeboBaHus. 19 3T0ro psAoM ¢ AaTumMkoM (HO 6e3 CBSA3M C HUM) yCTaHaBAMBAalOT AOMNOHU-
TENbHbIV TPy3 Maccoid, NpubIN3nTENIbHO PaBHO Macce AaTyunka ¢ yCTPOCTBOM Kpensexnus. Ecnv npu aTom
pe3ynbTaT U3MEPEHUi U3MEHUTCSA He3HAuYUTEe/IbHO, TO TpeboBaHWe MOXHO CcuUMTaTb BbIMOSIHEHHLIM. B npo-
TMBHOM C/lyyae crieflyeT pacCMOTPeTb BO3MOXHOCTb BHECEHWNA MONPaBky B pe3ynbTaT U3MepeHuii, Ans yYero
pPEKOMEHAYETCS NMPOBECTWN U3MEPEHUS C AOMONHUTENBHBLIMY TPy3amy pasHoli Macchl.

8 NHcTpymMeHTanbHas HeonpegesieHHOCTb

8.1 HeonpepeneHHOCTb, 06ycNOBNEHHASA CPEACTBOM N3MEpPEHUi

Mpwn BbINOMHEHUN TpeboBaHuii pasfena 4 MOXHO OXMAATb, YTO pacliMpeHHas HeonpefeneHHoCTb W3-
MepeHuit (c KoathULMEHTOM oXxBaTa, paBHbIM 2). 06yCNOBMNEHHAA HeonpeAeseHHOCTbIO, BHOCUMO cpef-
CTBOM M3MepeHuid, He 6yaeT npesblwatb 15 % npu n3mepeHun cpefHeKkBaApaTUUHOrO 3Ha4YeHWUA Koppek-
TMpoBaHHOro yckopeHns no MOCT 31191.2 n 20 % npv U3MepeHnn NUKOBOrO 3HAYEHMS CKOPOCTU BMGpauum
no FOCT P 52892. OgHako cnefyet UMeTb B BUAY, YTO HEONPeLENeHHOCTb U3MEPEHWIT XapakTepuayeT pas-
6poC 3HauYeHWi, KoTopble MOTyT GbiTb MPUNKUCaHbI U3MEPAEMON BeNMUYMHE C yYeTOM BapuabenbHOCTU 3TON
BE/INUMHBI N YCNOBUIA N3MepeHuii. Ecnn nameperus NpoBoAAT B YCI0BUAX, CYLLECTBEHHO OT/IMYAIOLLMUXCA OT
HOPMaJIbHbIX, TO OTK/TIOHEHME pe3y/ibTaTa U3MepPeHUiAi OT UCTUHHOTO 3HAYEHUS U3MEPSEMOV BENIMUYMHBI MOXET
OblTb 3HAUNTENBHO 6OMbLUIE, YeM €ro OLEeHKa, MoslydeHHas Ha OCHOBE yKa3aHHbIX 3HauyeHWii paclUuMpeHHOl
HeonpegeneHHocTn. Mo3aToMy peKOMEeHAYeTCs MPOBepsAThb, HE MPUBEAYT /N K MOBbLILEHNIO UHCTPYMEHTa lb-
HOI MOrpeLlHoOCTM 0COBGEHHOCTH M3MEPSIEMOr0 CUrHana, Takue Kak cuibHas Bu6GpaLusi B MONepevyHoM Ha-
npasfieHnn. cocpefoTOUYeHNEe MOLLHbIX YAaCTOTHbIX COCTaBALWMX Yy BEPXHEW rpaHuubl gnanasoHa 4actoT
n3MepeHwnit, a Takke 0CO6EeHHOCTU YC/TOBUIA 3MEPEHWUIA, HanpMMep OYeHb BbiCOKasA BIaXHOCTb BO3Ayxa npu
N3MepPEeHNaX BHE NOMELLEHMS.

8.2 HeonpepgeneHHoCTb, 06ycnoBNeHHAs yCTAHOBKOM AaTuuka BuGpaLum

8.2.1 YcTaHOBKa Ha XXeCTKYI0 MOBEPXHOCTb

Mpy “cnonb30BaHUM YCTPONCTBA KPENIeHUs aatynka, nokasaHHOro Ha pucyHke 1 b), u cobniogeHun
nonoxeHwit 5.3 HeonpeaeneHHOCTb, 06YCNOBNEHHYIO AaHHbIM NCTOYHUKOM, MOXHO CUMTaTb NpeHebpexumo
Mauoi.

8.2.2 YcTaHOBKa Ha nogat/inBoe OCHOBaHue

MpumeHeHne NpucnocobaeHns, noKkasaHHOro Ha pucyHke 1 a), No3BOMAET CBECTU K MUHUMYMY BKaf,
[aHHOro UCTOYHUKA B HeonpefeneHHOCTb N3MepeHnin Bubpauun B BepTUKasbHOM HanpasneHun. To xe oT-
HOCUTCA 1 K BUGpauun B rOPM30OHTa/IbHOM Hanpas/ieHn, HO TONbKO AN Avana3oHa vacToT o 40 I,

Mpu cobnogeHun nonoxeruii 5.3 n FTOCT NCO 5348 paHHbIM WCTOYHWKOM HeonpeaeneHHOCTU npu
n3MepeHvn Bmbpaunmn B BEPTUKaNIbHOM HanpasieHWn B gnanasoHe 4acTtoT 4o 80 Ly 1 B rOpM30HTaIbHOM Ha-
npasfieHun B gnanasoHe yacTtoT A0 40 'y MOXHO npeHebpeyb.

8.2.3 YcTaHOBKa Ha rpyHT (B rpyHTe)

Mpwn ycTaHoBKe gatynka Ha rpyHT (cm. 5.3.4) Heo6Xxo4MMO 06ecneunTb XecTKylo CBA3b JaTunka (npu-
cnoco6eHuns) ¢ rPYHTOM, [/19 Yero cnegyeTt pyKoBOACTBOBATLCA PekoMeHJaunsMu, npusefeHHbIMU B Tabaun-
Le 2. B 3aBNCMMOCTU OT LieNleil usMepeHnii cnegyeTt nNo BO3MOXHOCTM BblGMpaTth TOT CNOCO6 YCTaHOBKU, ANA
KOTOPOro HeonpeaesnieHHOCTb U3MepeHnii byaeT HanMeHbLUEe.
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8.3 HeonpegeneHHOCTb, 06YyC/IOB/IEHHAA COEAUHUTENbHLIMU Kabensammn

Mpu gaTunkax c 60bWNM BHYTPEHHM CONPOTUB/IEHNEM, TakMX Kak Nbe3031eKkTpuYeckne akcenepomeT-
pbl. ABMXEHNE COeAUHUTENbHbIX kabenein MoXeT NPUBOANTL K MOSB/IEHNIO B U3MEPUTEbHON Lenn napasvT-
HbIX CUTHAN0B BCNeACTBME TPUB03INEKTprUeckoro adpdekta. UTtobbl YyMEHbLUTb BAWSHNE AaHHOTO UCTOYHMKA
HeonpeaeneHHoCTW, NPYMEHSAIOT MasolWyMHble KoakcualibHble Kabenu, KOTopble 3akpennsioT Takum obpa-
30M. YTOObI UCKTOUYNTL UX NEPEMELLEHNE OTHOCUTENBHO BMOPUPYHOLLLEr0 06 bEKTa N3MEPEHUIA.

9 MpoOTOKOM UCAbITAHUNR

MpPOTOKON MCMbITaHW [OMKEH cOoAepXaTb crefyolne CBeAeHUS:

- HavMeHOBaHWe opraHu3auum, BbINOMHUBLLEW UCMbITAHUS, C yKa3aHWeM nnua, OTBETCTBEHHOTO 3a Npo-
BefleHVie UCNbITaHwui:

- LeNb U3MepEHMNIA;

- 00bEKT N3MEPEeHWIA:

- cpefcTBa U3MepeHwuii;

- YCNOBUS M3MEPEHUIA (TOUKM M3MEpPEeHUii, HanpaBieHNs U3MEPEeHWi, KoHUrypauma n3MepuTenbHo
uenu, cnocob yctaHOBKM JaTunka BMGpauun);

- 06CTOATENbCTBA, BAMAIOLWME HA pe3ynbTaT U3MepeHuil (Bpems n3mMepeHuid, nepuofbl U3MepeHuin n
HabnAeHN, XapakTepucTUK UCTOYHUKA BUGPaLuK, YCNOBUSA pacnpocTpaHeHus BMGpaumum, 0CO6eHHOCTH
mMecTa NPOBeAEeHNA N3MepPEHUA);

- pesynbTaTbl U3MEPEHWI;

- Hanmume NoMeX U Mepbl, MPUHATbIE MO UX YCTPaHEHUIO:

- cyb6bekTMBHble HabnwaeHNs (BocnpuaThe xapaktepa Bubpauuu, owyuiaemble BTOPUYHbIE aheKTbI
BO3feicTBMA BUbpaLun, Takme kak Apebdesxalime 3BykM OT OKpYXatoLnX NpeaMeTos).
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