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Llenun v npuHumMnel cTasgapTtusauum B Poccuiickon ®egepaumnmn yctaHosneHsl PegepanbHbIM 3aKOHOM
0T 27 nexabps 2002 r. N2 184-®3 «O TexHU4eCcKoM perynnuposaHuny, a npasuna NpUMeHeHUs! HaLMoHamnbHbIX
ctaHgaptoB Poccuitckoin ®egepauumn — FOCT P 1.0—2004 «CtaHpapTtusauus B Poccuiickon deaepaunn.
OcCHOBHbIE MONOXEHUA»

CBeaeHUA o cTaHAapTe

1 PASPABOTAH OTKpbITbIM akLuoHepHbIM 06LLecTBOM «HayuHo-uccneaoBaTenbCKUii LLIeHTP KOHTPO-
N9 1 AMarHOCTUKUA TEXHUYECKMX CUCTEM”

2 BHECEH TexHun4yecknm kommTteToM no ctaHgapTusauumn TK 183 «Bubpauums v ygap»

3 YTBEP>XJEH 1 BBELIEH B IEMCTBWE Mpukasom PeaepansHOro areHTCTBa Mo TeXHUUEeCKoMy pery-
NMpOoBaHMo N MeTporiornu oT 27 aekabps 2007 r. Ne 586-cT

4 BBEJEH BMNEPBbIE

UHpopmayust 06 usmeHeHUsIX K HacmosieMy cman®apmy rybrukyemcsi 8 exe200Ho usfasaeMoM yKa-
3amerne «HayuoHarnbHbie cmaHOapmebly», @ MeKem U3MEHEHUL U MornpasoK — 8 €XeMeCAYHO uzdasaeMbix
UH(bOpMaUUOHHLIX yKa3amerisx « HayuoHansHele cmaHOapmel». B criydae nepecmompa (3ameHsi) uinu omme-
HbI Hacmosu,e2o0 cmaHO0apma coomeememayroujee yeedomneHue 6ydem onybrukosaHo 8 exemMecssyHo uzda-
8aeMOoM UH(bopMayUOHHOM yKkasamerne «HayuoHaneHele cmaHdapmei». Coomeemcemasyiowjast UHghopMayusi,
ysedoMmrieHUe U meKcmbi pa3MeLyaromcsi makxe 8 UH(hopMayuoHHOU cucmeme obuje2o nonbL308aHuUst — Ha
ogpuyuansHom catime @edepanibHO20 azeHMcmea ro MexHU4YeCKOMY peayupo8aHUuio U Memposio2uu 8 cemu
UHmepHem

© CrangapTuHegpopm, 2008

HacToawuit ctaHaapT He MOXET GbITb MOMHOCTLIO UMM YacTUYHO BOCMPOU3BEAEH, TUPAXMPOBAaH U pac-
npocTpaHeH B kKayecTse oduLmansHoro nsgaHnsa 6es paspelueHus GeaepanbHOro areHTCTBa No TeXHUYECKo-
My PerynmpoBaHuio U MeTPOoNornmn
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BBeneHune

B npouecce akcnnyaTaumn 3aaHua NnoasepraoTca BO3AeNCTBUIO BUDpaLmMn kak ecCTeCTBEHHOM (CBA3aH-
HOW C TaKUMU SIBMEHUSIMW, KaK BETEP UNWN 3eMNeTpsiceHne), Tak U TeXHOreHHOW (BbI3BaHHOWN AeATeNlbHOCTbIO
YenoBeka, HanpuMep cTpouTenbHbBIMK paboTamu, ABWKEHUEM TpaHcnopTa) Npupoabl. Bubpauus MoxeT ctaTb
MPUYUHON MOBPEXAEHUs] KOHCTPYKUMW 30aHUSl, CHU3UB ee 3KCMlyaTauMOHHYI0 HaAEeXHOCTb: YMEHbLUUTb
YCTOWYMBOCTb, YXYALIUTb HECYLY0 CNOCOBHOCTb MepeKpbITUiA. MNpU3HakaMy CHKEHUsT aKCIyaTaLUuoHHON
HaAeXHOCTUSAABNSIETCS NOSIBNIEHNE TPeLLWH, 0TOPBaHHBIX OT HECYLLIEro KapKkaca afieMeHToB U T.M. MNoaTomMy BUb-
paumio COOPYXeHUI cregyeT NOCTOAHHO UMW NePUOANYECKA KOHTPONUPOBaTh, YTOBLI oNpeaennTb, HACKOMLKO
AelcTByloLMe BUBpaLMOHHbIE Harpy3ku onacHbl Kak Arisl KOHCTPYKLMK B LLeNioM, Tak 1 Af1sl ee YyacTei.

Bubpauun ectecTBEHHOW U TEXHOreHHOW NPUPOoALI pa3nuyaroTcs no ceoemy xapakrepy. Kak npasuno,
BMBpaLMs OT eCTeCTBEHHBIX UICTOYHUKOB cocpefoToueHa B obnacTu 6onee HA3KUMX 4acToT, XapaKrepusyeTcs
BbICOKOW MOLLIHOCTBIO B UCTOYHUKE U pacnpocTpaHsieTcs Ha bonee aanekune paccrosHuA. Takaa BuGpauus
MOXeT BbI3BaTb 3HAYUTENbHbIE NOBPEXAEHUs! 30aHUIA, NO3TOMY B MeCcTax NOCTOAHHOTO UMM OXUAaemoro
AelCTBUSA UCTOYHUKOB BUBPaLMN eCTeCTBEHHOrO NMPOUCXOXAEHUS (Hanpumep, B CEMCMOONAacHbIX paoHax) K
KOHCTPYKUMW 30aHUIA NpeabaBsioT cneunanbHble TpeboBaHus. HacTosAwmi ctaHgapT pacnpocTpaHAeTca Ha
BMBPALIMI0 TEXHOTEHHON NPUPOAbI 34aHNIA, MPY MPOEKTUPOBaHUA U CTPOUTENLCTBE KOTOPbIX HE BbINN yCTaHOB-
neHbl cneunanbHble TpeboBaHWUSA YCTONUMBOCTM K AMHAMUYECKAM HarpysKkam.

WUccnepoaHne BO3QenCTBNA BUOBPaLMN Ha KOHCTPYKLUMIO 30aHUsi NPOBOASAT B TOM crlyyae, eciun ecTb
OCHOBaHUWA NpeanonaraTb, YTO 3TO BO34ENACTBME MOXET NPMBECTM KNOBPEXAEHWIO KOHCTPYKUMKU. Takoe uccne-
AoBaHWe npedcTaBfsieT cobor MHOToO3TanHbIA NPOLECC, Ha4YMHAIOLLMIACA Ha CTaAumn NPOEKTUPOBaHNUSA HOBBIX
30aHuIA B yCoBUSIX AEACTBUA CYLLECTBYIOLLMX NCTOYHUKOB BUOPALMM UMK HOBBLIX CUCTEM, KOTOPbIE ABNSAIOTCA
NCTOYHMKaMK BUGPaLIMM M MOTYT OKa3bIBaThb CyLLIECTBEHHOE BO3AENCTBMUE Ha BO3BeAeHHbIE 3AaHNA. Ha pasHbix
3TanaxnpoekTUpoBaHus paspabaTbiBaloT U YTOYHAOT pacyeTHble MOAenu, B KOTOPbIX YYATBLIBAOT ANHaMUYeC-
KuMe CBOWCTBa UCTOYHMKA BUBpaLmmn, NyTU ee pacnpocTpaHeHs U 0COBEHHOCTU KOHCTPYKUMN 3aaHus. Bbixo-
AOM MOAenNu ABMAETCA OTKIMK B pasHblX TOMKaX KOHCTpyKLUuK. U3mepeHus Bubpauun, paccmatpusaemMble B
HacTosILLLeM CTaHAapTe, MOryT UCMOb30BaTLCA A5 OLLEeHKM KOPPEKTHOCTU NOCTPOEHHON Moaenn.

B HacTosLlee BpeMs He uMeeTCa A0CTaTOUHbIX AaHHBIX AN YCTaHOBEHUS COOTBETCTBUA MEXAy CTe-
MeHbIo XXeCTKOCTH BUBpaLnn 1 BbI3bIBAeMbIMA et NoBpexaeHuaAMU. OprueHTUPOBOYHbIE NpeaerbHble 3Have-
HUS BUOpaLMM yCTaHOBMEHbl B psfe HauMoHanbHbIX CTaHOApTOB WU APYrMX HOPMAaTMBHBLIX [OKYMeHTax
3apybexHbIX cTpaH. B npunoxeHun b HacTosLwero cTaHaapTa npuBeaeHb KpUTEpUU oLEeHKN BUBpaLIMu, HanGo-
nee yacTo Ucnosnb3yemble B MexayHapoaHou npakTuke. [laHHble oLeHKN He 0XBaTbiBaloT BCce MHOroobpasue
COOPYXXEHUI 1 BUOOB BO3ASNCTBUA BUGPALIMM 1 MO3TOMY MOTMYT 6bITb NPUMEHEHBI TONBKO Nocre npeasapu-
TeNbHOro aHanu3aa Kaxao KOHKPETHOW cUTyaumn.



FOCT P 52892—2007

HAUUOHANBbHbBIN CTAHOAPT POCCUMCKOMN OGELQEPALUMU

Bubpauua u yaap
BUBPALUA 30AHUN
N3MepeHne BUGpaLum U oLeHKa ee BO30eNCTBUA Ha KOHCTPYKLUIO

Vibration and shock. Vibration of buildings. Measurement of vibration and evaluation of its effects on structure

HOara BBegeHnss — 2008—10—01
1 O6nacTb npyUMeHeHuns

HacToswmin cTaHaapT ycTaHaBnuBaeT MeToAbl USMEPEHUsl BUOpaLuM U OLEHKU ee BO3AEeNCTBUA Ha
KOHCTPYKLMIO 34aHWIA, paccUnTaHHBIX Ha cTaTuyeckue Harpysku 6e3 npeabsiBreHus cneumansHbix Tpebosa-
HWUI B OTHOLLEHUWN YCTONYMBOCTN K BO3AENCTBUIO AUHaMudeckux cun. OueHka Bo3gencTeust 6asvpyeTca Ha puc-
Ke NOsIBMEHUS MOBPEXAEHNN KOHCTPYKLMN, CNOCOBHBIX CHU3WUTL ee aKCNIyaTauuoHHY0 HaAeXHOCTb.

HacToswmi ctangapT pacnpocTpaHsaeTca Ha 34aHus, nogBepramecs BO3AeNCTBUIO NepenaBaemMon
yepes rpyHT (B B1Ae CeNcMUYEcKMX BOSH) BUBpaL MM TEXHOTEeHHOM Npupoabl (HanpuMep, B xode nposeaeHus
cTpouTenbHbIX paboT, paspaboTki NonesHeIX Uckonaemeblx, Npy ABWKEHUN TpaHcnopTa). Bosgencteua subpa-
LMK eCTEeCTBEHHOM MPUpOoAb! (B pesysbTaTe 3eMneTPACEHUI UNN CUNbHBIX BETPOB), a Takke CO34aBaeMoi 3BY-
KOBbIMW BOMHaMU, MalinMHamun, paboTalowmmMmn BHYTPU 34aHUA, U AeATENbHOCTLIO NI0AEN BHYTPU 34aHUA B
HacTosLLeM CTaHAapTe He paccMaTpuBaloTCA.

HacToswmi ctaHgapT pacnpocTpaHaeTca Ha nsmepeHns Bubpauuu, KoTopble NpoBoAAT ANA NPOBEPKU
COOTBETCTBUS YCTAHOBMNEHHLIM TpeBoBaHUSIM NO AONYCTUMBIM YPOBHSIM BUGpaLM KOHCTPYKLUA 30aHUST UK
AN NoATBEPXKAEHWSA KOPPEKTHOCTU UCNOMb30BaHHOM NP NPOEKTUPOBaHUN 34aHUA MoAeNn Nnepeaayn Bubpa-
LMK OT UCTOYHUKAE.

PekomeHOaumMmn HacTosilwero craHgapTa AOMNycKaeTcsl UCMOoNb3oBaTb Takke ANs APYrUX HazeMHbIX
COOPYXKEHUI, NCKNIoYas COOPYXEHUsA, UMetoLLme crieLnanbHyo KOHCTPYKLUIO, Tak1e Kak siiepHble peakTopsl,
COOPYXXEHUS ANA TOMMMBHO-3HEPreTUHeCKNX, MeTarlypruyecknx, XUMMIecknx u HedpTeXMMUYECKUX Npous-
BOACTB, @ TakKe AN XpaHeHUA XXNAKAX U rpaHyMpoBaHHbIX MaTepuanos, Hanpumep BogoHanopHble 6allHn
N LucTepHbl, HedTexpaHunuLla, 6yHKepbl ANA XpaHeHUs! 3epHa U ApYrux NpoayKToB.

B cTtaHaapTe npuBeaeHbl KpUTepumn oueHku Bubpauun, NnocTpoeHHbIe No pesynbTaTtam HabnwoaeHun n
aKcnepuMeHTanbHbIX UccrneoBaHWin, NPoBeAeHHBIX B psife 3apybexHbix cTpaH (BenukobputaHuu, Fepmanum,
Hopseruu, CLLA). Mpeanonaraetca, 4To npu cobniogeHWmn pekoMmeHaaLuii no npeaensHbIM 3Ha4eHuaAM subpa-
LMK PUCK NOBPEXAEHUIA KOHCTPYKLUMW 30aHNA ByaeT He3HauuTenbHbIM. BbiGop Toro unu nHoro kputepusa aon-
XeH BbITb cornacosaH Mexay 3anHTepecoBaHHbIMA CTOPOHAMM.

2 HopmaTuBHbIe CCbINKU

B HacTosALWeM cTaHgapTe NCNONb30BaHbl HOPMAaTUBHBIE CChISIKU Ha criedyiowue cTaHaapThl:
FOCT 24346—80 Bubpauns. TepMuHbl U onpeaeneHnst
FOCT NCO 5348—2002 Bubpauus nyaap. MexaHnyeckoe KpenneHue akcenepoMeTpoB

MpwumeuyaHune— MNpyNONb30BaHUN HACTOSWMM CTAHAAPTOM LIeNecoobpasHo NPOBEPUTL AEUCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHHOPMALMOHHON CUCTEME O6LLEro NONb3oBaHus — Ha OOULMANBEHOM CalTe HaLMOHANBbHOIo opraHa
Poccuickon ®egepaumm no ctaHgaptnsaumm B cetm UHTepHeT unm no exerogHo usgaBsaeMomy MHOpMaLnoHHOMY yKa-
3atenio «HaumoHanbHble cTaHgapTbI», KOTOPbIN ONYGNMKOBaH NO COCTOSHMIO Ha 1 IHBaps TEKYLLLEro roaa, U No COOTBeT-
CTBYIOLUM E€XEeMEeCSYHO M3gaBaemMbiM MHGMOPMALUMOHHBIM yKasaTensm, onybnukoBaHHbIM B Tekywem rogy. Ecnm
CCBINOYHBIM CTAHAAPT 3aMeHeH (M3MEHEH), TO NPU NONb30BAHWMM HACTOSILLMM CTAHAAPTOM crieayeT PyKOBOACTBOBATLCS
3aMEHSIIOWMUM (M3MEHEHHbIM) CTaHAAPTOM. Ecnu cCbINOYHLIN cTaHaapT OTMEHeH 6e3 3aMeHbl, TO NONOXEHNE, B KOTOPOM
[aHa CCblIfka Ha Hero, NPUMEHSIETCS B YaCTU, HE 3aTParuBaloLLeii 3Ty CCbImKy.

Uspanne opunynansbHoe
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3 TepMuHbI M onpeaeneHus

B HacTosweM cTangapTe npuMmeHeHsl TepMuHbl o FOCT 24346, a Takke crneayioline TEpMUHBI C COOT-
BETCTBYHOLWUMN ONpeaeneHnAMN.

3.1 ucrouHuk Bu6pauun: Jioboe TBepaoe, Xuakoe unu rasoobpasHoe Teno, Bbi3biBatoLee pacnpoc-
TpaHeHue BUGpaLun B okpyxaroLlei cpeae.

3.2 paGouun uukn: MoeTopsioWanca npoueaypa, Uenbio KOTOPOoW SBMSiEeTCS NMPOU3BOACTBO NMPOAYyK-
Lun unn BuinonHeHne paboyeli onepauuu.

3.3 nepuoa usmepeHun: UHtepsan BpeMeHU, B TeHeHUe KOTOPOro OCYLUEeCTBNSAIOT HenpepbiBHbIA
cbop gaHHbIX 0 BUGpauun 3gaHus.

3.4 nepuopn HaGnopenus: MiHTepBan BpeMeHW, B TeUYEHUE KOTOPOro OCYLUECTBASIIOT OOHO WNn
HEeCKOMbKO U3MepPeHU ANs NoNyvYeHns penpeseHTaTUBHON nHGopMaLumn 06 NCTOYHMKE BUDBpaLumu.

3.5 nepuop koHTpona: WHTepBan BpeMeHW, yCTaHOBIEHHbIA B COOTBETCTBUM C TpeboBaHMsAMU 3aKo-
HoAaTenNbCTBa, B HOPMATUBHLIX JOKYMEHTaX, KOHTpakTax u Ap., 4nA NpoBeAeHUs oLUeHKU Bubpauuu 3gaHuin,
BbI3BAHHOW AENCTBUEM KOHKPETHOrO UCTOYHUKA.

4 TMoBpexaeHUA KOHCTPYKLWN 34aHNA

4.1 CteneHu noBpexaeHUn

B HacTosAweM cTaHaapTe UcnonbayeTca Knaccudukauus nospexaeHnii, NpuHATas B ceicmornoruu. Nos-
peXXaeHUA 30aHUN pasaensaioT Ha:

- nerkue (KOCMeTUYeckne): TOHKUE TPELLUMHDI B LUTYKaTypKe W oTKanbiBaHWe HeBOoMnbLUMX KyCKOB LUTYKa-
TYPKM, MOSIBNEHWUE TOHKUX TPELMUH B pacTBOPE, CBA3bIBAIOLLEM KUPNNYHYIO KNaaKy nnm 6eToHHbIe 61ioku;

- yMepeHHble: HeBonbluMe TPeLUMHbI B CTeHaX, MpoxoasLume Yepes KUpNUYHYo kKnaaky unvm 6eToHHble
naHenu, oTkanelBaHue AO0BOMLHO BOSbLLMX KyCKOB LUTYKaTYpKW;

- Tskenble: Gonblune rnybokMe U CKBO3HBIE TPELLMHBI B CTeHaX, TPeLUHLI B kapkace 3gaHus.

4.2 CgAa3sb NoBpeXAeHUNA KOHCTPYKLUU 30aHUA ¢ BUGpaLuven

Cpasy nocne 3aBepLUeHUsi CTPOUTENLCTBA 34aHUSA 3NEeMEHTbI €ro KOHCTPYKLUU UCMBITBIBAIOT AOMONHA-
TerlbHble MeXaHN4ecKkne HanpaXeHus, CBA3aHHbLIe C BO3AeNCTBUAMKN pasHoro Buaa. UsmeHeHna TemnepaTty-
Pbl, BAXHOCTb, OCagKa rpyHTa, AesaTenbHOCTb Nogei n pabota o6opyaoBaHUs BHYTPU 34aHUs, NON3yYecTb
maTtepuana, XMmu4yeckume BellecTBa 1 Ap. ABNS0TCA hakTopaMu A0NONHUTENbHOW HAarpy3ku Ha KOHCTPYKLMIO,
TekyLlee COCTOSHNE KOTOPOM 3aBUCUT OT BCeM NpeablICTOPUN AEACTBOBABLLUX B 3TOW KOHCTPYKLUN MEXaHU4ec-
KX HanpsbkeHun. Bpemst Havana obpasoBaHns TPELWUH B HECYLUMX 3MIeMeHTaxX KOHCTPYKLMU 34aHUA U CKO-
pOCTb WX Pa3BUTUS 3aBUCAT OT CMOCOBHOCTW MaTepuana COOpPYXeHUs COMPOTUBNAATLCS BO3AEUCTBUIO
PU3NYECKNX 1 XMMUNYECKMX HArpy3oK.

Takum o6paszom, Aaxke B OTCYTCTBME CYLLECTBEHHbIX BHELIHUX Harpy3okK, K YACHY KOTOPbIX OTHOCUTCS
nepefaBaemas Yepes rpyHT BubpaLmns, 4N Kax4oro 3AaHns XxapakTepHa CBOsi CKOPOCTb Pa3BUTUS NOBpexXae-
HWI KOHCTPYKLMK, 0BycrnoBneHHas npoLieccaMmm eCTeCTBEHHOro ctapeHust. Moatomy, xoTa Bubpauua cnocob-
Ha 3Ha4YMTeNbHO YCKOPUTb eCTECTBEHHBIN POCT TPELLWH, CBA3ATL NOBPEXAEH NS KOHCTPYKLUA C BO3AEUCTBUEM
BMBpaLMK MOXHO TOMNLKO B TOM Cryyae, ecrnm obcrnefoBaHue 3ToN KOHCTPyKLUMK 6o NpoBeeHo Henocpea-
CTBEHHO A0 W cpasy nocre Bo3aencTaus. Npu 3ToM crnegyeTt NpUHUMATh BO BHYMaHWE TOMbKO CYLECTBEHHbIe
N3MEHEeHWA ANUHBI U PacKpbITUA TPELLWH, MOCKOMNbKY He3HauMTeNbHble U3MeHeHUs MoryT 6biTb 00ycnoBneHbl
BO34eNCTBMEM (haKkTOpPOB eCTeCTBEHHON Npupodbl (HanpuMep, CMEHOM AHS U Houn).

5 MpuHUMNbI OLeHUBaHUA BO3AENCTBUA BUOPALIMK Ha KOHCTPYKLMIO

5.1 MexaHU3Mbl Bo3gecTBUA BUGpaLum

5.1.1 MNpsamoe Bo3aecTBUE Ha KOHCTPYKLUIO

BunbpaLus okasblBaeT Ha KOHCTPYKLIMIO 34aHNS MeXaHU4Yeckne BO3AeNCTBUS, Bbl3biBasi TEM CamMbiM U3Me-
HeHue ee COCTOAHMA. HanpsikeHne B Kax4oM TOUKe KOHCTPYKLMM HaNpsIMyto CBA3aHO ¢ AeopMaumsamn, BO3-
HUKaIOLMMU B 3TOM TOUKE, NO3TOMY MOXKET ObIThb BEIPaXXEHO Yepes napameTpbl BUGpaLumn. MNpu 3Tom NMKoBbIE
3HaYeHUs HanpsKeHUs CBA3AHbI C NMUKOBLIMM 3HAYEHUAIMM CKOPOCTU. TeopeTnyeckn No pesynsraTam usmepe-
HUI BUGPALIMN MOXKHO ONpeaennTb MexaHU4eckoe HanpskeHUe 1 cpaBHUTb ero ¢ A0MYCTUMbIMU 3HAYEHUSAMK
ANsi AaHHOTO a/1eMeHTa KOHCTPYKLMN B 3aBUCUMOCTU OT BLAA 1M NPOACIKUTENBHOCTA BO3AEACTBUS AUHAMM-
YeCcKOW HarpysKku, CBOMCTB CTPOUTENBHOTC Matepuana u TMna KOHCTPYKLMN.

Ha cocTosiH1e KOHCTPYKLMU MOMUMO MUKOBLIX HAMNPSBKEHWIA BIMSIIOT Takke HaKoMMeHHbIE YCTanoCcTHbIe
N3MeHeHNs MaTepuana, KoTopble HEBO3MOXHO oNpeaennTs No pesynbTatam nsMepeHnin Bubpavun. O6bIYHO
ycTanocTHeIMU 3ddbekTaMu npeHebperatoT, ecnn AnHaMmudeckoe HanpsbkeHne MeHee 10 % gonycTumoro cTa-
TUYecKoro HanpsbkeHusl. OgHako B HEKOTOPbLIX Crydasx 451 OLEHKM BIMSAHUS AMHAMUYECKNX Harpy3ok (BMbpa-
Lun) MoXxeT NoTpeboBaThLCA U3MepeHMe MexaHNYeCcKUX HanpsXKeHNIA.

2
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5.1.2 BnusHue Ha COCTOsIHUE FPYHTa B OCHOBaHUU 3iaHUA

MoMUMOo nsMeHeHIn COCTOSIHNS CaMO KOHCTPYKLMU BUBpaLIMA Bbi3biBaeT U3SMEHEHUS CBOWCTB IPyHTa,
Ha KOTOPOM yCTaHOBMNeHo 3faHne. OQHUM U3 Taknx U3MEHEHUN SIBNAETCA NokanbHoe YNNOTHeHUe rpyHTa,
KOTOPOE MOXET NMPUBECTU K MOBPEXAESHUIO KOHCTPYKUUN U3-3a HepaBHOMEpPHON ocadku nog byHaameHToM
3aaHus. Ecnv Bubpauust Hocut JONroOBpeMeHHbIA XapakTep, TO YNIoTHeHWe rpyHTa MOXeT NPOU3oNTN faxe Ha
60MbLLIOM pacCcTOSIHUN OT UCTOYHMKA BUBpaLIMK, Koraa yposeHb BUbpaLmmn man v He cnocobeH okasaTb CyulecT-
BEHHOTIO NPSIMOro BO3AENCTBUS HA KOHCTPYKLMIO 30aHUS.

Ewwe 6onee onacHbIM SIBNIEHUEM SIBIISIETCA pasXXWKeHUe rpyHTa U NoTepsa UM Hecyluen cnocobHoCcTU noa
BosgercTBmem Bubpauum. OcobeHHo 310 0THOCUTCS K criabocBsisaHHbIM BOAOHACHILLEHHBIM MOYBaM.

YKasaHHble IBNeHUs ABNSAI0TCA KOCBEHHBIMU 3chheKTaMu BO3ASNCTBUA BUBPaLIMM Ha KOHCTPYKLMIO 30a-
HUS, KOTOpble, Kak MpaBumo, Herb3as onpeAenuTb No pesynbTaTtaM usmepeHuin konebaHni KoHCTpykunn. Moa-
TOMY 1Sl MPOBEAEHUs KOMIIEKCHOW OLEHKM BO3AENCTBUS BUBpauun pekoMeHayeTcs nNpusnekaTtb
cneumanucToB-reoTEXHUKOB, 0COBEHHO B TeX Crlydasix, eCiv 34aHns pacrnosoXeHbl Ha cnabbix rpyHTax.

5.2 XapaKrepucTuku BUbpauum

5.2.1 AnuTtenbHOCTL BO36YXXAeHUA

Ba>xHoi1 xapaKTepuCTUKON UCTOUHMKA BUBpaLm sBNsAeTCa ANMUTeNbHOCTb CO34aBaeMoro Bo3byxaeHns.
KpaTkoBpeMeHHbIe UMMNYNbCbl UMy NocnefoBaTerbHOCTb TaKUX UMMYbCOB, €CMU OHU NOBTOPAIOTCA Hepery-
NSAPHO UITU C HASKON YaCTOTON MOBTOPEHUSA, MPU KOTOPOI OTKIIUK YCreBaeT 3aTyxXHYTb A0 Npuxoaa cneayioLero
umnyrnbca, He cnocobHbl 3hEeKTUBHO packayaTb KOHCTPYKLMIO 34aHUSl HA ee pe30HaHCHbIX YacToTax.

M pwnmeyanune— OB6bHHO YacTOTa COBCTBEHHBIX KOoNebaHuii HeGonbLIMX COOPYXEHUI BbICOTON A0 12 M Haxo-
avTes B ananasoHe ot 4 o 15 Ny, a yactota co6CTBEHHBIX KornebaHui 3reMeHTOB KOHCTPYKLUUW, TaKUX KaK CTEHbI U Nnepe-
KpbITUs, — B gnanasore ot 10 o 30 'y n Bbiwwe.

Ho ecnu 3aaHue B TedeHue ANUTENbLHOrO BpeMeHU noasepraeTcs BO3AeACTBUIO HeNpepbiBHOW BUbpa-
Lun, To B 0TAENbHbIX TOYKaX KOHCTPYKLMU MakcUMarbHble 3HaveHust konebaHus moryT B 2,5 — 10 pa3s npeBblI-
WwaTb 3HayeHUst konebaHWA rpyHTa B MeCTe ero KoHTakTa ¢ (pyHAaMeHToM 3aaHusl. B cooTBeTCTBUM C 3TUM
BMBpauuto KnaccuduumpyloT Mo AnMMTenbHOCTU Bo3aencTBus. Bubpauuio cumMTaloT KpaTKOBPEMEHHOW, €Crv
BpeMsl AeNCTBUA UCTOYHUKA HEAOCTaTOYHO ANIS1 HAaKOMMeHUs CYLLIeCTBEHHbIX YCTaNoCTHbIX MOBpeXaeHUA
KOHCTPYKLMM, a Takke A TOoro, YTobbl packavyaTb KOHCTPYKLMIO B pe3oHaHCHOM pexume. Bece octanbHble
WUCTOYHUKN CO3Aal0T ONTOBPEMEHHYH BUOpaLMIO.

5.2.2 [lnana3oH 4acToT U ypoBeHb BUGpaLuu

AnanasoH YacToT BMGpaLMM B pasHbIX TOYKaX 30aHUA 3aBUCUT OT UCTOYHUKA BO3GY)XAEHUSA, CBOUCTB
rpyHTa, 4yepes KOTOpbIA BO3OeNCcTBMEe nepefaeTcsl Ha KOHCTPYKUMIO, U NepefaTouHbIX XapakTepucTuk
KOHCTPYKLUMW. MMpU HEKOTOPBIX COMETaHUAX YKkasaHHbIX (hakTopoB (Hanpumep, Npy B3pbiBax TBepAOM NOpoAab!,
NpoBOANMBIX Ha HEBOMbLUOM PaCcCTOSIHWN OT 34aHUA, UK NP paboTe BbICOKOCKOPOCTHBIX MaLUWH) BEPXHSAS
rpaHuua avanasoHa YactoT MoxeT gocTurate 1000 'y, OgHako B 60MbLWMHCTBE CRyYaes Npu OLeHKe pucka
MoBpeXaeHNst KOHCTPYKLUMMW 34aHns BCrieAcTBME BO3ASNCTBUS Ha Hero BUGpaLumn TeXHOreHHoW Npupoabl 4oc-
TaTOYHO NPOBOANTL aHann3 B AManasoHe yactoT o7 1 4o 150 Nu.

YpoBHM BUGpaLMmn MoryT konebaTtscs 0T e4UHUL, 40 HECKOSbKUX COTEH MUMITIMMETPOB B CEKYHAY B 3aBU-
CMMOCTU OT YaCTOThl BO3OYXXAEHMS.

XapakTepucTuki Bubpaummn, N3MepsieMol Ha KOHCTRYKLUWN 34aHUs, ANA pasHbIX UCTOYMHUKOB BO36yxae-
HWS TEXHOrEHHO Npupoabl NpuseaeHsl B Tabnuue 11).

Tabnwnuya 1 — TunuyHbIi guanasoH napameTpoB BUGPaLMM 3aaHuii 4AnNa HEKOTOPbLIX UCTOYHUKOB BO36YXAeHUs

MCTOUHMK BOIBYKOEHMS [nanasoH J:l,manaaorl nepeme- ﬂuana:’:OH cKo- J:lMal'la3?H ycKo- Anutenb-
vacror, 'y LLEHUA, MKM pocten, mm/c penuii, m/c? HOCTb
JBwKeHVe OOPOXHOro (penbco- 1 —80 1—200 0,2—50 0,02 —1 /K
BOrO) TpaHcnopTa
BapbiBbl 1—300 100 — 2500 0,2 — 500 0,02 — 50 K
3abuBka ceai 1—100 10 — 50 0,2—50 0,02—2 K
Pa6oTta malunH BHe 3gaHus 1— 300 10 — 1000 0,2—50 0,02 —1 /K
MpumeyaHune—B Tabnuue npumeHeHsb! cnegytowme 0603HaqveHns:
[ — ponroepeMeHHbIN NpoLecc;
K — kpaTtkoBpeMeHHbIV npouecc.

" HNaunbie Tabnuusl 1 B3atel 3 NCO 4866:1990 «Mechanical vibration and shock — Vibration of
buildings — Guidelines for the measurement of vibrations and evaluation of their effects on buildings» (»Bu6pauws v yaap.
Brbpauws 3gaHuii. PykoBoACTBO No naMepeHunio BUBpaumm u oLueHke ee BO3AEUCTBUSI HA 30aHne» ).
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5.3 dakTopbl, BNUAKOLUE HA PUCK NOBPEXACHUA KOHCTPYKLIUU

5.3.1 OOwue nonoxeHusn

OTKNUK KOHCTPYKLUMM 3aHKS Ha NnepedaBaeMyto Yepes rpyHT BUbpauuio 3aBucUT OT Tuna yHaameHTa,
TUMNA U COCTOSIHUS TPYHTa B OCHOBaHUW 34aHWUA, 0COBEHHOCTEN U COCTOSAHUSI KOHCTPYKLMK 3AaHUS U paccTos-
HWS, HA KOTOPOM HaxoANTCA UCTOYHUK BUOpaLmu.

5.3.2 Tun cbyHaaMmeHTa U COCTOAAHUE FPYHTA

Tun cdyHaameHTa U COCTOAAHWE TpPyHTa onNpeaensloT AMHAMUKY CUCTEMbl Ha rpaHuue ABYX cpef
(rpyHT — byHoameHT 3ganua). Tak gedopmaumn dyHaaMeHTa, Bbi3biBaeMble CEMCMUYECKAMU BOSTHaMMU,
NpSIMO NPOMNOPLMOHANbHBLI TMKOBOMY 3HAY€HUI0 CKOPOCTU B TouKe (hyHAameHTa, HO 06paTHO NponopLUOHab-
Hbl CKOPOCTW PacnpoCTpaHeHNs 3TUX BOJIH B Toswwe rpyHTa. MockonbKy CKOpOCTb pacnpocTpaHeHUs ceicmu-
YeckMX BOJSIH Bo3pacTaeT MNpU YBeNUYEHUN XECTKOCTW FPyHTa, TO OAHUM WU TeM e Aedopmauusm
(noTeHUMansHbLIM UCTOMHUKaM NOABNEHUA TPELMH) ByayT COOTBETCTBOBATL TeM 6onblune NUKOBLIE 3HaYEHUS
CKOpPOCTU, YeM BbILE XEeCTKOCTb rpyHTa. Takum obpas3oM, ecnun KOHCTpYKuna dyHaameHTa obecneunBaeT
BbICOKYHO KOppensumio Mexay subpauuein coyHaaMmeHTa nrpyHTa, To Ans 3gaHuii, Bo3BeAeHHbIX, Hanpumep, Ha
ckarnbHOW nopoae, AonycTuMa Bubpauunsa pyHaameHTa ¢ 60nbLUMMKN 3HAYEHUAMU CKOPOCTMU.

eonorMyecknii cocTas rpyHTa BNUAET Ha U3MeHeHWe YacTOTHOTo cocTaBa BUbpaLun, nepeaBaemMoi ot
nctoyHuka. Kpome Toro, ot AMHaMUYECKOro B3auUMOAENCTBUA rpyHTa ¢ (hyHAAMEHTOM 3aBUCSAT 3HaYEHUs!
COBCTBEHHbIX YacToT konebaHum KOHCTPYKUMK 3aaHKs. B obiem cnydyae, Yem Bbilue XXeCTKOCTb (hyHaAaMeHTa nu
yeM 6onblue NOTHOCTb PYHTA, TEM Bbllle 3HAYEHUA COBCTBEHHBIX YACTOT CUCTEMBI «TPYHT — (byHOAaMEeHT
34aHUaY.

5.3.3 OcoB6eHHOCTU KOHCTPYKLUMN

Peakuus KOHCTPYKLUA 34aHNs 1 ee 31eMEHTOB Ha NepeaasaeMyto BUGpauuio 3aBUCUT OT NepeaaToUHbIX
CBOWCTB KOHCTpYKUnK. OLeHka Bo3aeicTBMA BUBpaLmm, pacnpocTpaHsIloWencsa oT 0AHOro U TOro e UCTOYHU-
Ka, 6yaeT pasHoi B 3aBUCUMOCTW OT KOHCTPYKLUM 34aHMS. Y CTapbiX KUPNUYHBIX 30aHUIA BLICOTOW B OAWH UK
HeCcKONbKo aTaxel cobCTBEHHbIE YacToThl konebaHuii, kak NPaBumno, HUKE, YEM Y COBPEMEHHbIX BBICOTHBIX
COOPYKEHUN.

CobcTBeHHbIe YacToTbl KonebaHnin aNeMeHTOB KOHCTPYKUMU 3aaHuA (NnaHenen, 6anok) obblvHO Bhiwe,
YeM Yy KOHCTPYKLUMM B LierioM. MexaHuyeckune HanpsikeHus B 6ankax 1 nnacTuHax, BO3HUKatoLWme npu Ux kone-
GaHusAX Ha vyacToTe, 6rIM3KOMN K pe3oHaHCHOR, MOTyT BbITb paccuMTaHbl Mo pesyfbTaTtam uaMepeHuin Bubpauuv s
TOYKax, rae 3HayeHne ckopocTu Hanbornbluee (cM. NpunoxeHue A). OgHako gaxe 3HauuTenbHble konebaHus
nocepepuHe 6anok 1 naHenen pegko NPUBOANAT K NOBPEXAEHUIO KOHCTPYKLMM 3aaHus!. Tak, Arisi COBpeMEHHbIX
CTPOUTESbHBIX MaTepuarioB MexaHN4eckne HarnpsKeHUsl, COOTBETCTBYHOLUME NMMKOBOMY 3HAYEHUIO CKOPOCTU
10 mm/c, korga BuGpaLmMsa CTaHOBUTCS SIBCTBEHHO OLLYTUMOM, 0BbIMHO HaxoasTesa B AnanasoHe ot 0,4 % o
2,3 % [onycTUMOro aHadeHus.

5.3.4 PaccTosiHMe 40 UCTOYHUKa

Mpw oueHKke BO3AENCTBUSA BUBPpaLUM N3MEPEHNSI MPOBOASAT B OrpaHUYEHHOM YMCTie TOUYEK KOHCTPYKLUA
(cm. 8.1). 3T n3mMepeHust MOryT MOMHO XapakTepr3oBaTb BUOpaUUOHHYIO 3HEPIUIO, NepeaBaemMylto 34aHuI0
CeNCMMYECKMMUN BOSTHAMN, TOMBKO B TOM Cryyae, ecnin 3gaHne HaxoauTcs B AanbHeM none uctouHuka. Ecnu
3aaHue HaxoauTcs B 6nvkHem norne, To NPy TOM XKe MakcUMMarnbHOM 3Ha4YeHUM BUGpaLmn no cyHaameHTy 3aa-
HWs1 BUGpaLnoHHasi aHeprus, nepegaBaemMast KOHCTPYKLMK (U, KaK creicTBUe, PUCK ee NoBpexaeHust), byaet
MeHblLLe.

Opyrium BaXHbIM MOMEHTOM, KOTOPbIA crieayeT yYnThiBaTb NPYU pPaCCMOTPEHUN 3aBUCMMOCTM OT paccTos-
HUSA, ABNsieTcsa NpeobpasoBaHne ceMcMUYeckux BOSTH U3 0QHOTO BUAA B Apyroi. Yem Oonblue pacctosiHue oT
NCTOYHWUKa BUGpaLnu 4o 3aaHus, Tem Gonbliiasg YacTb BUGpaLMOHHON 3Heprum nepeaaeTca 34aHNUI0 NOBEpPX-
HOCTHbIMU (peneeBCKUMIN) BONHaMM U TEM MEHbLLIE BIIUSIIOT Ha HEMO BOJTHbI CXKaTUsi U CABUra.

Kpome Toro, npu yeenm4eHnn pacctosiHusl NpoucXoauT nepepacnpeaeneHme aHeprumn B 06nacte HU3KUX
yacToT. YacToTa AoMUHUPYIOLLIe i cocTasnsiiolel (CM. 6.3) ymeHbLuaeTcs. MoaTomy, kak npasusio, Npyu oanHa-
KOBbIX pe3ynbTaTtax nsmepeHuin subpauum Ha pyHaamMeHTe 30aHns YeM 6ornblue paccToAHUe OT UCTOMHUKA,
TEeM BblLLe PUCK NOBPEXAEHUA KOHCTPYKLUK (CM. pa3aen 9).

6 N3mepsieMble BENMUYUHDI

6.1 O6wue nonoxeHus

MHorouncneHHble nccnegoBaHUA Nokasanu, YTo napameTpoM BUbpauun, B HanbonbLien cTeneHn Kop-
penMpoBaHHbIM C PUCKOM NOBPEXAEHUA KOHCTPYKUWUM 3aaHUs1, ABNSIETCA NUKOBOE 3HaYeHUe cKopocTu. [laH-
HbIA NapaMeTp XapakTepusyeT 3HEpPrnio CEACMUYECKUX BOJIH, BO3AEACTBYIOWMX Ha KOHCTpykuuio. OgHako
NMOMUMO 3TOrO CyLLeCTBYeT eLle psaa hakTopoB (CM. 5.3), OT KOTOPbIX 3aBUCUT PUCK NOBPEXAEHUA KOHCTPYKLIUN
npv AaHHOM MUKOBOM 3HaYeHUU ckopocTu. MHorve ns atux pakTopoB B TOW UMW MHOIN CTENEHN CBA3aHbI C Yac-
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TOTHBLIM COCTaBOM BubpaLmu. MoaTomMy B 60MbLUMHCTBE U3BECTHLIX KPUTEPUEB OLIEHKN BUOPpaLMU UCNONb3YIoT
[ONOMHUTENbHBIN NoKa3aTellb — YacToTy JOMUHMPYIOLLER COCTaBMAOLLEN crekTpa curHana.

6.2 MNMukoBOe 3HaYeHUE CKOPOCTU

OCHOBHBIM NapamMeTpoM, UCMOMb3YEMbIM OIS OLeHKU BUGpaL M 3aaHui, siBNsieTCA NMMKOBOE 3HaYeHre
CKOPOCTU, M3MepsieMoe B HanpaseHun Tpex B3auMHO NeprneHanKyNsipHbIX OCen X, ynz — Vpeak, x» Vpeak, y ¥
Vpeak, z COOTBETCTBEHHO. OCb Z HanpaBrieHa BepTukarnbHo BBepX. HanpasneHus ropusoHTanbHeIX ocei X y
3aBUCHAT OT TOUKM U3MEPEHWI 1 onpeaensaoTca 0CO6eHHOCTAMU reoMeTPUMN KOHCTPYKLW B AaHHOMW Touke. Han-
puMep, Npu ycTaHoBKe AaTynka BUBpaLmnmn Ha BepTuKanbHON NoBepXHOCTY 6oka byHaaMeHTa oaHY 13 ropu-
30HTanbHbIX Ocei BeIBMpaloT B HanpasneHnM HopMann K AaHHOW NOBEPXHOCTH, a NpU YCTaHOBKE AaTYMKOB
BHYTPU 34aHWNA HanpaBsfeHUs U3MepeHNn BIONParoT, MO BO3MOXHOCT U, BAOMb HECYLLIMX 3NTIEMEHTOB KOHCTPYK-
umn. Apyroii cnoco® — HanpaBWUTb OAHY U3 FOPU3OHTAsbHBIX OCE B CTOPOHY UCTOYHMKA BUGpaLnu.

[ns oueHkn Bubpaumum OnpeaensioT Vpoak max — HaubornbLuee 13 MUKOBbIX 3HAYEHWA, NONyYEeHHbIX Ans
KaXK[oro HanpaseHUsl U3SMEPEHNIA:

4 eak, max = max {V eak, x» 4 eak, y’ v eak, z}-
P p p yp

B 3aBucMmocCTI OT TUNa NCNOoNb3yeMOoro gatymka BI/I6paLI,VIVI msmepﬂeMon BerMYMHON, NOMUMO CKOpOCTH,
MOXeT BbITb yCKopeHue ¢ nocnenyouwnm BeinonHeHNUeM onepaun UHTEerpupoBaHnA.

MpwnmeuaH n e — [MockonbKy NMMKOBOE 3Ha4YEHUE CUrHarna YyBCTBUTENBHO K (ha30BOM XapaKTepUCTUKE N3Mepu-
TenbHON Lenu, cnegyeT ybeanTbCs, YTO MHCTPYMEHTanbHas peanuaauusi npoueaypbl MHTErpMpoOBaHUsi He BHOCUT CyLLec-
TBEHHbIX (Da30BbIX MCKaXXEHUIN B CUTHAI CKOPOCTH.

6.3 YactoTa AOMUHUpPYOLLEN COCTaBNAOLIEN

YacToTy 4OMUHMpPYIOLLen cocTaBnsoLen onpeaensioT crnedyowmm o6pasom. Ha rpacduke 3aBnucumoc-
T CUrHana ckopocTu OT BpeMeHU BbiAenstoT obnactb nogbema BubpaLuuu, rae ckopocTb UMeeT Makcumarb-
Hoe 3HaueHune (ecnu curHan Bubpaunm He UMeeT SIPKO BbIpaXXEHHOTO MMMYSIbCHOrO Xapaktepa, T.e. Ha BCEM
nepuoae U3MepeHunin ypoBeHb BUOpaLIMn U3MEHSIeTCA He3Ha4YMTENbHO, TO BECb Nepunoa n3MepeHuii paccmar-
puBaloT kKak ogHy obnacTb). MpumeHss npeobpasoBaHne Pypbe, onpeaensaoT YacToTHLIA cocTas BUGpaLmm
ANs curHana B BbiAeNeHHOW 0b1acT U HaxoAsT AOMUHUPYOLLME YacTOTHbIE COCTaBNSAOLNE 3TOTO curHana
(oOHY unn Heckonbko). MNonyyeHHble 3HaYEHUs1 YacTOT AOMUHUPYIOWUX COCTaBAAOLWMX UCMONb3YIOT NpU
oLueHKe CTeNeHU XXeCTKOCTU BUBpaLmn.

7 CpeacrtBaun3MepeHVii M aHanusa

7.1 CpenctBa U3MepeHUsi NUKOBOTO 3HaYEeHUA

MamepuTenbHas cuctema aomkHa obecneumBaTb M3MepeHMe NMMKOBOro 3Ha4YeHUs CKOpOCTU B Ananaso-
HeYacToT He MeHee Yem oT 1 40 250 ' 1 B AnanasoHe U3mMepsieMbIX 3Ha4YeHU He MeHee Yyem oT 1 40 500 mm/c, a
Tawke o6ecneunBaTtb perucTpaumnio BpemeHu HabnoaeHUs NMMKOBOro 3HaYeHus.

TunuyHaa u3mepuTenbHas cucTema CoCTOUT U3 4aTYUKOB BUOpaLLMK, YCTPOMCTB COrNacoBaHUs cUrHana,
YCTPOWCTB XPaHEeHUs1 AaHHbIX, MONOCOBOro hunbTpa ¢ NNOCKOBEPLUMHHON YacTOTHON XapaKTepucTUKON B
3aaHHOM AnanasoHe 4acToT U3MePeHUI U NoKa3bIBaOLUX YCTPONCTB. Ecnv Ans AanbHewero aHanusa cur-
Hana (BO BPeMEeHHOW N 4acTOTHOM 06NacTAX) UCNOMbL3YHOT YCTPOUCTBA 3arnucu, 3T YCTPOCTBA TakKe BXOAST B
COCTaB U3MepuUTEeNbHON Lenu.

PacwupeHHas HeonpeaeneHHOCTb U3MepPEeHUNIA MUKOBOIO 3HaYeHUs curHana npuy koadduumeHTe oxea-
Ta, paBHOM ABYM, 06YCnoBreHHasa OTKIIOHEHUEM aMMIMTYAHO-4acTOTHOW 1 (ha30BO-4aCTOTHOM XapakTepuc-
TUK U3MepUTENBHOrO TpakTa, paspeleHneM CUCTEMbI MO BpeMeHW, HeNMMHEeMHOCTbIO CUCTEMBI B 3a1aHHOM
ANHaMUYECKOM AnanasoHe U3MepeHuin, CobCTBEHHBIMU NOMeXaMn B USMEPUTESNTbHOW LIieNn 1 B3aUMHBLIM BIUS-
HUeM KaHanoB Npu paboTe B HOpMarbHbIX YCAOBUAX OKpYXXatoLLe cpeabl, He foskHa npesbiwath 20 %.

7.2 [aTynku BUGpaumm

Ansa namepenunii BMbpaLmm 3gaHnin 06bIMHO MPUMEHSIIOT aKCcenepoMEeTpbl UMM AaTYMKU ckopocTu (reodo-
Hbl). MMpu ncnonbsoBaHUM akcenepoMeTpoB B COCTaB U3MEpPUTENbHON Lienu AOIDKHO BXOAUTb YCTPOWCTBO
WHTErpupoBaHuA ANs NosydYeHus curHana ckopocTu. MockonbKy Takasi xapaKTepucTuka, kak NmMkoBoe 3Have-
HUe CKOPOCTW, YyBCTBUTESIbHA K (ha30BLIM COOTHOLLEHUSIM B curHane, ocoboe BHUMaHue Heobxoaumo obpa-
WaTh Ha TOYHOCTb peanusauun (HazoBO-4aCTOTHOW XapaKTepUCTUKN U3MEPUTENbLHOW Lienuy, BKIoYatoLwein
akcernepoMeTp U yCTPONCTBO MHTErPUPOBAHUS.

Mpu npuMeHeHnn reochoHOB cneayeT yunTbIBaTh, UTO COBCTBEHHAs YacToTa KonebaHuiA Taknx 4aT4nkoB
HaxoauTcs B AnanasoHe o1 6,5 00 9,5 Ny, T.e. nonagaeT B AguanasoH usmepeHuii Bubpauuu. Nocrne yctaHoBKK
reod)oHa, HanpuMep, B rPyHT, COBCTBEHHAaA YacToTa ero konebaHuii U3MeHsieTCsl, HO Mo-NMPeXHEMY MOXeT
ocTaBaTbCA B npeAenaxavanasoHa 4acToT usmepeHuid. MoaToMy Heo6xoaAMMOo, UTOObI B UBMEPUTENbHYHO Lienb
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BXOAWIO YCTPOUCTBO KOMMeHcaumm (06bIMHO MporpaMMHoe) HepaBHOMEPHOCTN YaCTOTHOM XapaKTepPUCTUKN B
QuanasoHe 4yacToT U3MepeHUH.

7.3 CpencrtBa aHanu3a 4YacTOTHOIO cOcTaBa cUrHana

O6bIYHO ANs aHanu3a curHarna ¢ Luesbio onpeaeneHns 4acToT AOMUHUPYIOLLMX COCTaBNSIIOLLNX UCTIONb-
3yloT ero umdpoByIo 3annch 3a Nepunog UsmepeHuin. YCTpoucTBO aHanuaa AormkHo obecneynBaTb oTobpaxe-
HWe BCero BpeMeHHOro curHana sa nepuoj usMepeHui Ans onpegeneHusa xapakrepa subpaumu.

Ecnn BMGpaLl,I/Iﬂ HOCUT ApKO Bpra)KeHHbII7I I/IMI'IyﬂbCHbII7I Xapaktep, TO U3 curdHana «BblpesaloT» UMNYyJIbC,
rae cUrHarn ckopocTu UMeeT MakcuMmarbHoe 3HauyeHue, U anbHenleMy aHanusy NoABepraoT «Bblpe3aHHbIN»
y4acToK peanu3aumin.

Ecnu B Hayane 1 B KOHLe aHanM3npyemon 3annucu Ha uiTepeane [t, ¢ + T] 3HaueHWe curHana He 6M3ko K
Hynto, TO NepeA NpoBeAeHnem aHaim3a B YHaCTOTHON 06M1acTn ero yMHOXatoT Ha OkHO XaHa hyy, ( 1):

hy(t) = 1 cos[21t2(r D/T] ; tST<t+T.

[ns aHanM3a YacToTHOro CoCTaBa cUrHana ckopoCT UCNONb3YIOT aHaNU3aTop, peanusytoLwuii npeobpa-
30BaHue Pypobe (Hanpumep, npoLieaypy GbicTporo npeobpasosaHusa Pypoe).

MpumevaHnunsa

1 OkHo XaHa ny4we gpyrmx o6b14HO NCNONb3yeMbIX Ha NPaKTUKE BPEMEHHbIX OKOH COXpaHsieT COOTHOLLEHNE MeXAY
YACTOTHLIMU COCTaBMSIIOWMUMU CUTHANA, YTO OCOBEHHO BaXXHO NPU onpeaeneHnn 4OMUHUPYIOLLMX COCTaBNSIOLNX.

2 [nqaonpepeneHusi 4acToTbl AOMUHUPYIOLWEN COCTABNAIOLWEN HA NPAKTUKE YaCcTO MCTONb3YIOT METOA aHanu3a Bo
BpeMeHHON obnacTu: onpeaensioT MakCMmarbHbIf MUK cUrHana n Gnuxanwmne MOMEHTbl BpEMEHU NepeceyeHnst CUrHa-
TIOM CKOPOCTV HYTEBOTO YPOBHS Mo 06€ CTOPOHBI OT 3TOro nNuka. Ha ocHoBe nony4eHHoro BpeMeHHoro uHTepeana Af onpe-
OensioT 4acToTy AeTePMUHUPOBaHHOW COCTaBNSIIOWEN Kak Benu4iuHy, obpatHo nponopumoHansHyio 2 Af. C nomolubio
OAHHOTro MeToAa, Kak MpaBuno, NONy4aloT 3aBblWEHHbIE 3HAYEHUA YacTOThl AOMUHUPYIOLLEN COCTABNSIOWEN NO CPaB-
HeHuto ¢ MeToA0M Npeobpa3oBaHns Pypbe, NOITOMY ero He PEKOMEHAYETCA NPUMEHSTL AaXKe AT CUTHAINOB NPOCTON hopMbI.

8 UsmepeHus

8.1 Touku usmepeHumn

CyllecTByeT ABa OCHOBHLIX NOAX0Aa K BbIBOpY MecTa UsMepeHuin Bubpauum npuy oLieHKe ee BO3AENCTBUSA
Ha 34aHue: eBponencknin n amepukaHckuin. B CLUA namepsitot Bubpavumio rpyHTa B6nmMsu yHaamMeHTa 3gaHus,
a B EBpone nsmepeHus npoBoaaT Ha camom chyHaaMeHTe. DTO pasnuuue UMeeT UCTOPUYECKUIA, a He NPUHLLA-
nnanbHbIN XxapakTep. s oLeHKn BO3aencTBUSA BUOpaLMmM Ha KOHCTPYKLMIO 30aHUsl NpeanoyTUTENbHO BbIOU-
paTb TOYKU n3MepeHusi Bnbpauumn HenocpeacTBEHHO Ha KOHCTPYKLUN.

Ecnu npoeecTn nsmepeHust Ha coyHaamMeHTe 34aHUst HEBO3MOXHO, TO TOUKN M3MepeHUs AOMKHbI Haxo-
ONTbCS Ha HWXKHe YacTn (Ha BelcoTe He 6onee 1 M OT YpOBHS rpyHTa) BHELLHEA HecyLlie M CTeHbl 3gaHus. Peko-
MeHayeTcsl, YToObl TOYKM U3MEPEeHUsl HaxoAunMcb Ha TOW CTOPOHe KOHCTPYKUMM, koTopasi obpalleHa K
WCTOYHMKY BUBpauun.

Kone6aHus, Bbl3BaHHbIE ABMXXEHUEM TPaHCMopTa UK CTpouTenbHBIMU paboTaMu (B3pbiBamu, 3abMBKOA
CBal), MOTYT yCUNMBATLCA NPU UX pacnpocTpaHeHUM BBEPX MO KOHCTPYKUUK 3aaHus. [oaTomy pekoMmeHayeTca
NPOBOAUTb AOMNOMHUTENbHBIE N3MEPEHUst Ha BepPXHEM NMepekpbiTUn 3aaHust. [1ns BbICOKUX 3aaHUA (Bbiwwe 12 m)
pekoMeHayeTcsl NpOBCANTb AOMOMHUTENbHBIE U3MEPEHUS C MOMOLLILbIO 4aTYMKOB, yCTaHABMMBaEMBbIX B psif Mo
BepTMKanu Yepes kaxable 12 M, 4ToObl 0becneynTb BOSMOXHOCTb HabnogeHUs 3a XxapakTepom U3MeHeHns
Bubpaunn. Bubpauuo M3mMepsitoT Ha HECYLLIMX 3rIeMeHTaxX, onpeaensitoLLMX XXECTKOCTb KOHCTPYKLUKU, OObIYHO
B6M3K ee yrnos.

Ons npoTsbkeHHbIX 30aHui (anuHou 6onee 10 M) pekoMeHAyeTCsl Ha KaXKOon cTeHe Ha OAHOWN BLICOTE
YCTaHOBUTb HECKOTbKO AaT4MKOB BUGpaLmn, No kpaHen mepe, B6Nunsm yrinos U nocepeguHe CTeHbI.

MpumedaHne— Bubpauusa MexayaTaXHbIX NEPEKPLITUN U NEPErOPOAOK MOXET 6biTb 3HAYMTENBHO BbILLE
B1OpaLnn HECYLLUX SNIEMEHTOB, OAHAKO OHA 06bLIYHO HE CBSI3aHa C PUCKOM NMOBPEXAEHNSI KOHCTPYKUUW 30aHUSA.

8.2 YcTaHoOBKa 4aTyMKoB BUOpauum

8.2.1 YcTraHOBKa Ha KOHCTPYKLUIO 30aHUsA

Mpw Mcnonb3oBaHUM B Ka4ecTBe AaTYMKOB BUGpaLIMK akcenepoMeTpoB OHM AOMKHbI BbITb YCTaHOBMNEHDI
B cooTBeTCTBUM ¢ TpeboaHusamu FTOCT NCO 5348.

KpenneHune gaTuuka JOMKHO BbIThb XXECTKUM, He AONYCKAIOLL MM YrOBLIX konebaHnin, noaTomy cneayet
n3beraTb yCTaHOBKM AaTYUKOB HA KPOHLUTEWHbI U ApYrue BcrioMoraTesibHble npyucnocobneruns. Ecnm Heobxo-
OMMO NCMONb30BAaTh TPU AATUUKa 4118 USMepeHuin BUbpauun B TpexX B3auMHO NepneHauKyNapHbIX Hanpasne-
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HUSIX, NPUMEHAT CTafbHOW KyD, KOTOPLIA 3aKpenmnslT Ha KOHCTPYKUMM C MOMOLLbI LINWALKA WX
6bicTpooTBEpAEBalOLWEN CMOTIbI.

YcTaHOBOUYHLIN pe30oHaHC akcenepoMeTpa AOIDKEH HaxoauTbea Ha YacToTe Bbiwe 1000 My, 4To6bl He
oKasblBaTb BAUAHWUA Ha pe3ynbTaTbl USMEPEHUIA.

OTKNOHEHNe OCY YyBCTBUTENBHOCTU AaTyuKa OT 334aHHOTO HanpaBneHUs N3MepeHnii He 4OMKHO BbiTb
6onee 5°.

8.2.2 YcTaHOBKa Ha rpyHT

Ecnu nossonseT TUN rpyHTa, AaT4nK MOXKHO 3aKpenuTb Ha XXEeCTKOM CTanbHOM CTepXHe (QnameTpom He
meHee 10 MM), BOBUTOM B NOBEPXHOCTHBIN Croi rpyHTa. CTep)keHb He AOMKEH BbICTYNaThb Hag NOBEPXHOCTbIO
3emnm 6onee Yem Ha HecKorbko MunnumeTpoB. Ocoboe BHUMaHUWeE cneayeT yaennuTb o6ecnevyeHunto NNoTHOro
KOHTaKTa Mexay AaT4uKkoM u rpyHToMm. B cnyyasx, korga npegnonaraemoe sHaveHue yCkopeHust MoXxeT NpeBbl-
watb 2 M/c2, cTepKeHb AN COXPaHEHUst CBOETO MOSIOKEHWUS BHYTPU rpyHTa A0MKeH ONnUpaTbes Ha XEeCTKYHo
nnowaaky.

Ecnn aatuuk ycTaHaBNMBaloT HeNnocpeacTBEHHO BHYTPU IPYHTa AN YMEHbLUEHUSl UCKaXKeHWI, Bbi3biBae-
MbIX YCTaHOBOYHBIMU NpUcnocobneHusiMu, To rnybrHa ero yctaHOBKW AOMKHA, NO kpaiHel Mepe, B TpW pasa
MpeBbILWATL XapakTepHbli pasmep aaTyuka. [lonyckaeTcs ycTaHaBNMBaTL AaTHUK Ha XKECTKYIO NNacTUHy, COOT-
BETCTBYIOLLYO YCNOBUIO

mipr3<2,

rae m — Macca Jat4yvka BMecTe ¢ NiTacTUHOM;
r — 3KBUBANEHTHbIV pagnyc NNacTuHbI;
p— MNIOTHOCTb MPYHTA.

Takol NNacTUHON MOXeT BbITh, HanpuMep, NNMTa 4OPOXKHOIO NOKPLITUA. Ana 60NbWNHCTBA NOYB 3HaYe-
HWe p HaxoauTes B Npedenax 1500 — 2600 Kr/m3.

Mpu BEICOKOA TBEPAOCTN FPYHTa (HAaNpUMep, CKanbHOW NOPOAbI), HE NO3BONAOLLEN UCMOMNb30BaTh BhILLIE-
yKasaHHble MeToabl, 4aT4YUK yCTaHaBNMBaOT HEMOCPeACTBEHHO Ha NOBEPXHOCTL FPyHTa ¢ cobniogeHunem Tpe-
6oBaHMn 8.2.1.

8.3 MpogomknuTenbHOCTb U3MEPEHUN

MpoAoOMKUTENBHOCTb N3MEPEHNIA 3aBUCUT OT KaTeropuv UCTodHuka Bubpauuu. Mepuoabl KOHTpOnA,
HabnoaeHUst U MaMepeHnin A0MKHbI ObITh onpeaeneHbl cornacHo Tabnuue 2.

Tab6nwuuya 2— MpoaomKknTenbHOCTb U3MEPEHUI

KaTeropus ucrouHuka Mepuon koHTpoONs Mepuwop HabniogeHus Mepuog namepenuii

[MocTosiHHOE BO3a€en- LeHb/Hepgens/nepuog IlBa nepuopga wmexay OnvH pa6ounii umkn?
CcTBUE paboTbl UCTOUHMKA MUKOBBIMU 3HAYEHUSIMU

Mepuogunueckoe BO3OEN- eHb Tpu pabounx umkna u OnvH pa6ounii umkn®
cTBME 6onee

EQuHUYHbIE BO3aECcTBUSA Nenb Tpy eavHWYHBIX BO3- Kaxxpoe BO3aeW

neuncTens cteunel)

1) Mamepenust npoBoasT He MeHee Tpex pa3. MaMmepeHHbIe Ha KKAOM Neprozie MUKOBble 3HAYEHUS HE AOMKHbI OT-
nuyaTtbCa OT cpeaHero 3HadeHusi bonee yem Ha 10 %. Ecnu 310 ycrioBue He BbINONHAETCSH, AOMONHUTENBHO NPOBOAAT
elle TPy 3MepeHust.

Tpumep — [nss mako2o ucmoYyHuka nepuoduyeckozo eosdelicmeus, Kak korep, nepuod KoH-
mpoJsist pageH oOHOMY paboyeMy OHIO, a Nepuod HabmodeHUs1 Jo/MKeH 8KnioYamb e cebs1 He MeHee
mpex paboy4ux yuksos (CM. pucyHok 1). Pabo4um yukiioM e OaHHOM ciiy4ae cHumaiom rosiHyio 3abue-
Ky ceau.
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1 — ypoBeHb BUGpauuu; 2 — Bpems (B Yacax); 3 — nepuog usmepenuin; 4 — nepuop Habnogenuin; 5 — nepuon KOHTpons

PucyHok 1 — MpoaonxumTenbHOCTb U3MEePEHUI

8.4 KoHTponb npaBUNbLHOCTU NpoBeAEHUA UIMEPEHUN

KoHTponb npaBuibHOCTU NpoBeAeHUs U3MepeHUA OCYLIeCTBASIIOT MyTeM NepuoauM4eckux NpoBepok
paboTocnocoGHOCT N M3MePUTENIbHON CUCTEMBI HAMECTE ee YCTaHOBKU U HabnioaeHWeM 3a (oOHOBLIM LLYMOM.

Mpu NpoBepkax Ha MecTe YCTaHOBKU onpeAensiioT NnepeAaTovHbIe XapakTepucTUKN BCeil UsMepuTerb-
HoM Lenn — 06bIYHO MEeTOAOM CPaBHEHUS.

Moa choHOBEIM LLYMOM NOHUMALOT NMOKasaHUsA cpeAcTBa U3MEPEHUIA B OTCYTCTBUE UccredyeMoin Bubpa-
unn. Ecnun ypoBeHb namepsiemoii Bubpauum npeBbilaeT (hoHOBLIA LUyM MeHee YeM Ha 5 ab, oueHka Bo3aen-
CTBUSA BUBPaALMN Ha KOHCTPYKLMIO 340aHUs1 MOXeT GbiTb OCyUlecTBIIeHa TOMbKO MOocfe COOTBETCTBYIOLLEN
KOppeKL N pesynbTaToB U3MEPEHUIA.

9 OueHKa pe3ynbTaToB U3MEepPEeHUN

9.1 O6LwMe nonoxeHus

N3mepeHus BUGpaLmMmn 3aaHUiA NPOBOAAT C Liefbio CpaBHEHWUS NofyYeHHbIX pesynbTaToB ¢ 3aAaHHbIMU
npeaensHbIMA 3HaYEHUSIMU (KpUTEepUsiMu oLieHKM). OCHOBO BCEX U3BECTHLIX U LUMPOKO NPUMEHSIEMbIX Ha
npakTuke KpUTepueB SIBMASIETCH PUCK NErknx (KOCMeTUYEeCKNX) NOBPeXAeHUNA KOHCTPYKLMN.

Mockonbky pycK NOBPEKAEHUS KOHCTPYKLIMU 3aBUCUT He TOMbKO OT MUKOBLIX 3Ha4YeHUn BUubpavuumum, usme-
PEHHbIX B 3aaHHbIX TOUKax, HO 1 OT Apyrux cakTopos (cM. 5.3), KouTepun oLeHKM BUbpaumm, no cyTtu, npea-
CTaBnsaloT cobol KOPPeKLUo pe3ynbTaToB M3MEpeHWA B COOTBETCTBUM C 3TUMK cbakTopamu. MNpu 3ToM
CYLLeCTBYIOLLME KPUTEPUN MOTYT BbITb pasaeneHsbl No cnocoby KOppeKLMM Ha ABa BUAa: YacTOTHO-3aBUCUMbIE
1 KOMMNNEKCHbIE.

B npurioxeHun b paccMoTpeHbl KpUTEpPUN OLIEHKU, HanBoree LWMPOKO NPUMEHsSIEMbIE B MEXAYHapoaHON
npakTuke.

MpumedyaHune— HesaBuCUMO OT NPUMEHSIEMOTO KPUTEPUS, BCE OHM NOCTPOEHbI MO pe3dynbTatam cTaTucTu-
YyecKon OGpaSOTKVI AaHHbIX VICCJ'IGLI,OB&HVIVI n 683MpyIOTCF| Ha npegnonoXxeHnn, 4To NpU NpeBbIlWLEeHNN yKa3aHHbIX Npeaenb-
HbIX 3HAYEHWIN PUCK NOBPEXAeHNs KOHCTPYKuun ByaeT He Gonee 5 %. OgHako B 4eNCTBUTENBHOCTU NULb HeGonbwasn
HacTb NpoaHannanpoBaHHbIX gaHHbIX OTHOCUNACh K CUTyauusam, rae npounsowno noppexgeHne KOHCTPYKUnUn. r|03TOMy
NPVBOAMMbIE NPeAenbHbIe 3HaYEHUsI MOXKHO paccMaTprBaTh Kak KOHCEPBATUBHbIE.

9.2 YacToTHO-3aBUCUMbIE KPpUTEPUU OLIEHKU

[ns 4acTOTHO-3aBUCUMBIX KpUTEpPUEB BRUSIHUE GONbLUMHCTBA (hakTOPOB BhipaXaeTcs B BUAE 3aBUCU-
MOCTW NpeaenbHOro MMKOBOro 3Ha4YeH sl CKOPOCTU OT YacTOThl AOMUHUPYIOLLER cocTaBnstolein. Mpu 3ToM Tun
KOHCTpyKUMM 34aHUA (5.3.3) 0BbI4HO BN TCA HEYUYTEHHBIM hakTopoM, TPeBYHOLLMM crieunanbHOro paccMoT-
peHus. [1ns 3TOro CTPOAT HECKOMNbKO KPUBBIX 32BUCUMOCTU NPeaenibHOro NMKOBOro 3HaueHUs CKOPOCTU OT Yac-
TOTbl AOMUHUPYIOLLE COCTaBSIOLWEN — KaXayHo Anst KOHKPETHOro TUna u COCTOSIHUS] KOHCTPYKLMK.

MpumedyaHune—Yacrota gOMMHUPYIOLLEN cocTaBnsAlWel o6blMHO HaxXoaUTCH B Anana3soHe ot 5 4o 100 'y,
NO3TOMY NPW NOCTPOSHUM KPUTEPUS OrpaHNUMBAaIOTCH YKa3aHHbIM AWana3oHoM 4YacToT.

8
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Mockonbky cBeaeHUE HECKOIbKUX (hakTOPOB K 0AHOMY (YacToTe JOMUHUPYHOLLIe COCTaBMsAoLLei) Hens-
6eXXHO NPUBOANUT K NOoTepe UHopMaLMn, YCTaHOBMNEHHbIE NpeaenbHble 3HaYeHus crnedyeT paccmaTpuBaTh
KaKk 3afaHHble 4N «<HauxXyaLmnx» YCIoBUIA, T.e. B KOHKPETHBIX CUTYaLUsX NpegenbHoe 3HaueHne MoxeT BbiTb
yBenu4yeHo (cm. 5.3.2).

9.3 KoMnnekcHble KpuTepun oLEHKU

Mpy NPUMEHEeHNN KOMMNIEKCHBIX KPUTEPUEB OLIEHKN MPOBOAAT KOPPEKLMIO NpeaeribHoro sHadeHus no
KaXKQoMY U3 BIUSAOLWMX pakTopOoB, ykazaHHbIX B 5.3.

10 lMpoTokon uamepeHun

MpoToKon n3aMepeHniA 4oKEeH codepxaTb cregyroLyro nHgopmaLmnio:

- HAMMEHOBaHMWA OpraH13aunM — 3akasduka U opraHusaLun — UCTIONTHUTENS U3MEPEHWUA; CBEAEHUS O
[OroBope, B COOTBETCTBUM C KOTOPLIM BbINW NPoBeAEHbl U3MEPEHUst; AaHHbIe O fuLe, MPOBOAMBLIEM N3Mepe-
HUS; AaTy U MecTo NpoBeeHUs USMEPEHWI, MOro[HbIe YCITOBUS BO BpeMs USMEpPEHUN;

- onMcaHne UCTOoYHKKa BUBpaLmm (B3pbiBbl, 3a6MBKa cBai, paboTa MalUuH, AOPOXHbIA Tpaduk 1 T.4.),
yKasaHue BpeMeHU 1 4acToThbl NOABNEHUs BUGpaLmMn, ee NpoaoKUTENbHOCTH;

- ONUCaHWe COOpYXeHus, Ans KoToporo 6blnvM npoBedeHbl U3MepeHus (aapec, HasHadeHue, Tun
KOHCTPYKUMU C yKkasaH1eM pa3MepoB U MaTepunanos);

- B3aUMHO€ pacrorioXXeHne UCTOYHMKA BUBpaLIMn U TOYEK U3MEPEHUIA C MPUMNOXEHUEM CXEeMBbI;

- YCNOBWS OKpYXaroLwLen cpeibl (COCTosHNE dyHAaMeHTa, reoiorMieckune ycrnoBus, ypoBeHb Noa3eMHbIX
BOA, MOroAHble YyCrnosus);

- ypoBeHb hOHOBOW BUBpaLmy;

- UCMNOMb30BaHHbIe CpeCcTBa U3MEPEHWIA 1 aHan1sa (Trn 1 Mmogenb AaTyvka Bubpavun, cnocob 1 xapak-
TEPUCTUKMN ero KpeneHus, yCTPONCTBa CornacoBaHusi curHana, 3anvucu u aHanusa, MeTog v cpeactsa onpeae-
NeHUs YacToTbl AOMUHMPYIOLLIE COCTaBMAOLWER), CBeAEHNS O MOBEPKE CPEACTB U3MEPEHMUIA;

- U3MepsieMble BENNYMHBI;

- pe3ynbTaTbl U3BMEPEHWUIA B KaX 10U TOUKE U3MEPEHUN;

- OLIEHKY pe3ynbTaToB U3MepeHuii (ConocTasneHne ¢ npeaenbHbIMU 3HaUeHUAMM C YKasaHnem UCTOUHU-
Ka npegenbHbIX 3HaYeHW).
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MpunoxeHne A
(pekomeHayemoe)

OueHKa MeXaHU4eCKUX HanpshkeHU B KOHCTPYKLUUM NO NUKOBBLIM 3HaA4Y€HUAM CKOpPOCTU

Bubpauuio Taknx 3NeMeHTOB 31aHUIA, KaK CTEHbI U MEXAYITXKHbIE NEPEKPLITUS, MOXHO OLEHUTB NO CO31aBaeMblM
€10 MEXaHNYECKUM HANPSKEHUsIM.

MexaHudeckue HanpsixkeHusi B 6ankax v nractmHax, BO3HMKaloLwme npy nx konebaHusx Ha yactoTte, 6nmakom K peso-
HAHCHOMW, MOFYT ObITb paccynTaHbl NO pe3ynbTatam M3MepeHU CKOPOCTU U HaCcTOThl MPU YCOBWK, YTO 3T U3MEPEHUS]
BbINOSHEHbI B TOYKaX, FAe 3HaYeHUe CKOPOCTU MakcumarbsHoe. B aTom cnyyae 3HaHne yCnoBuii 3akpenneHUs U KECTKOCTH
arnemMeHTa s OUeHKU BO3HUKAIOLLUX B HEM HarNpPsDKEHUN He SIBNsSieTCs1 06513aTeNbHbIM.

Ins 6anok n 6e TOHHbIX NMWT, apMUMPOBaHHBLIX B OAHOM HanpaBneHUu, NPsSIMOYronbHONO CeHeHUsl PaBHOMEPHOW XKec-
TKOCTM, HarpyXeHHbIX HEKOTOPON MacCoW, NPUMEHSIIOT criegylolee COOTHOLIEHNE MeXAy MaKCUManbHbIM 3Ha4YeHUem
M3rMGHOTO HaNPSXKEHUS  Gyppax M MAKCUMATIBHBIM 3HAYEHUEM CKOPOCTM Vi 4., KOTOPOE HE 3aBMCUT OT ANMUHbI, WWPUHBLI U
BbICOTbI 6anku:

G
Omax ~ \lEdynP 3Giknvmax’
beam

rAe Vi, — MaKCUManbHoe 3Ha4eHne CKOPOCTH No BCen anunHe Ganku;
— AVHaMWYeCKMI MOAYNb YNPYrocTu matepuana 6anku;

dyn
p — MMOTHOCTL MaTepuana 6anku;
G
Gi — KO3(PPUUNEHT HArPY3KM NMPU HArpyxeHnn 6anku NOMMMO CBOEN COBCTBEHHON Macchl Gy 4, €LE U PaBHOMED-
beam

HO pacnpeAeneHHom Harpy3kol Goerioads (Gtot = Gheam * Cotherioads):
k, — GeapasMepHbIi MoAanbHbIN KOIMMULIMEHT, MMEIoLLMIA 3HaYeHne B AuanasoHe ot 1 8o 1,33 u 3aeucawmn ot

YCIIOBUI 3aKpeneHnsi U Homepa Mofbl KoriebGaHuiA, BIMSHWE KOTOPbIX, 0AHAKO, HE3HAYNTESIBHO.
[ns 6eTOHHLIX MNUT € NEPEKPECTHON apMaTypo NoslyHeHHOe 3HaUEHWe HaNPSHKEHUSI MOXXHO PacCMaTpUBaTh Kak
OLIEHKY CBEpXy.

10
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Mpunoxenvne b
(cnpaBouHoe)

OueHka BUOpaLMmM 30aHUNA

B.1 O6wme nonoxeHuns

B HacTosiLLeM NpUnoxeHnn npueeaeHsl Hanbornee 4acTo UCNONb3yeMble B MEXAYHAPOAHON NPAaKTUKE KPpUTEpUK
OueHkn BUGpaLMM 30aHui, YCTAHOBIIEHHbIE HAUMOHAmNBHLIMK CTaHAapTaMu U ApYTMMU HOPMAaTUBHBIMU JOKYMEHTaMn
3apybexHbIX CTpaH.

B.2 YacTtoTHO-3aBUCUMbIE KpUTEpPHN OLIEHKM

5.2.1 DIN 4150-3:1999")

MpepenbHble 3Ha4eHus1 (pucyHok b.1) ycTtaHoBreHbl B OTHOLEHUM KDATKOBPEMEHHON BUGpaummn 4ns nUKoBbIX 3Ha-
YeHWIN CKOPOCTU Ha chyHAaMeHTe 3aHust (CM. 6.2) ANns Tpex KaTeropuin 34aHuin;

- 34aHVI 4eNnoBOro HazHaYeHWsl, MPOU3BOACTBEHHbIX 3[1aHUIA U COOPYKEHWUI, UMEIOLLMX aHANOTMYHYIO KOHCTPYKLUMIO
(kaTeropusi 1);

- KUNbIX 30aHWIA Y 30aHWIA, UMEIOLLUX aHAITOMMYHYIO KOHCTPYKLMIO MITU HasdHaveHue (kateropums 2);

- COOPYXEHUI, HE OTHOCSILLMXCS K KaTeropusim 1 unu 2, umMetoLLme BbICOKYI0 COLMarnbHyl0 BaXHOCTb (Hanpumep,
OXpaHsieMbIX MAaMATHUKOB apXUTEKTYPbI).

HononHutensHo NpegnaraeTcsi UBMEPSATH CKOPOCTb B rOPU3OHTAINbHOM HAarNpaBIieHUU Arisi BEPXHEro NepeKpbITUA
30aHUS Vpion floor- MpeaenbHble 3HAYEHWS 3TOW XapaKTePUCTUKU AT1s1 KPaTKOBPEMEHHOW 1 NPoAOIKMTENBHON BUGpauum
npuBeaeHbl B Tabnnue B.1.

Ecnu npepenbHble 3Ha4YeHUs Ansi nepeKkpbITUiA (CTeH) NPeBbILIAloT YkasaHHble B Tabnuue b.1, pekomeHgyetcs oue-
HUTb MEXaHWNYECKUE HaMNpPsKEHWS COrMacHO NPUITOXeHUHo A.

lMukoBoe 3HavYeHUe CKOpOCTH, Mm/c

60
50
/
40
30
20 —
2 o1
10 3
8
5 -t
-l
3
0
1 10 20 30 40 50 60 70 80 90 100

Yacrora, 'y,

1 — 3paHus kaTeropum 1; 2 — 3aaHusi kKateropum 2; 3 — 3gaHus kateropum 3

PucyHok 5.1 — lNpeaenbHble 3Ha4eHUsi CKOPOCTH, U3MEPEHHON Ha PyHOAAMEHTE 34aHNA

" Haunonanbhbii ctanpgapt Mepmanum DIN 4150-3:1999 «Structural vibration — Part 3: Effects of vibration on

structures» (Bnbpaums coopykenuin. Yacts 3. BoapgelictBre BUGpaLmm Ha COOPYKEHUR).

11
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Tab6nwuuya b.1 — PekomeHayeMble npeaenbHblie 3Ha4YeHns Vhigh floor

KaTeropusi coopyxeHus

Vhigh floor

Mm/c

KpaTtkoBpemeHHasn Bubpauus

MpoponmkuTensHan Bubpauus

1 40 10
2 15 5
3 8 25

MpumeyaHune—lpuBegeHHble 3HAYEHUSA MOTYT ObiTb NMPUMEHEHbI TAIKE K MPOMEXYTOYHBIM NEPEKPLITUAM
30aHusl, @ TaKKe K ero CTeHam.

5.2.2 BS 7385-2:1993")

MpepenbHble 3HaveHust (PUCYHOK B.2) ycTaHOBNEHBI B OTHOLIEHUW KPaTKOBPEMEHHON BubpaLuum Ansi NMKOBbIX 3Ha-
YeHWI CKOPOCTM Ha PyHAaMeHTe 3aaHus (CM. 6.2) ansi AByX KaTeropwmn agaHui:

- 34aHWI AeNOBOro Ha3Ha4YeHUsi U NPOU3BOACTBEHHBIX 34aHUIA, UMEIoLWUX KapKacHbIe MM apMUPOBaHHbIE KOHCTPYK-
umm (kateropms 1);

- XWUNbIX 34aHWI U 30aHU 4enoBOro HasHa4YeHusl, MMeoLWKnX 06rervYeHHyo KOHCTPYKLUMIO, KOHCTpyKUumMto 6e3 apmu-
poBaHusi unu ¢ obneryeHHbIM KapKacom (kateropws 2);

MnkoBOe 3HA4YEHNe CKOPOCTH, MM/C
60

50

40

30 /

A
20 7

10

80 90 100
Yacrora, Iy,

0
4 10 15 20 30 40 50 60 70

1 — 3paHus kateropum 1; 2 — 3naHus kateropuu 2

PucyHok B.2 — NpeaenbHble 3HaYEHWs1 CKOPOCTU, U3MEPEHHOW Ha hyHAAMEHTE 34aHns

MpeanonaraioT, YTO yMepeHHbIe MOBPEXAEHUS MOTYT NPOU30NTN NPY NPEBbILLEHUN NPeSerbHbIX 3HA4YEeHUIA, YKasaH-
HbIX Ha pucyHke b.2, B gea pasa, a Tsbkensie — B YeTbipe pa3a.

B cnyvyae HM3KO4aCTOTHOro CUrHara, MMEIOLLENO 3HAaYMTENbHBIE COCTABNAWME Ha YacToTax HUxe 4 ', pekomeH-
AyeTcsi AONOMNMHUTENBHO NPOBOANTL 3MepPeHUsi nepemelleHuns. NpeaensHoe NUKOBOE 3HaYEHNe NepemMeLLEHNs Ans Yac-
TOTbl JOMUHUPYIOLLEN cocTaBnsiiowen Huxe 4 'y paBHo 0,6 MM.

B cnyvae npogonxutensHoin BUGpaumm, cnoco6HOM BbI3BaTb Pe30HAHCI KOHCTPYKUMM (OCOBEHHO Ha HU3KMX YaCcTOo-
Tax), npeaenbHble 3HaYeHWs, ykasaHHble Ha pucyHke b.2, pekomerngyeTca ymeHblwnTb B ABa pa3a.

R HaumoHanbHuit cTranpgapT Benukob6putanmm BS 7835-2:1993 «Evaluation and measurement for vibration in
buildings — Part 2: Guide to damage levels from groundborne vibration» (13mepenne n ouerka Bubpaumm B 3paHUsX.
Yactb 2. PykoBOACTBO N0 YCTAHOBNEHWUIO YPOBHEN NepegaBaemMon Yepes rpyHT Bubpaumn, npueoasLuen K noBpexaeHnio
30aHWI).
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B.2.3 Pekomengaumm OSM1)

MpeaenbHble 3HaveHus (pucyHok b.3) yctaHoBNeHb! ANst HEBBICOKMX 3AaHWUIN (OQHO- UMK ABYX3TaXHbIX), nogBepra-
IOLUXCA BO3AENCTBUIO CEMCMUYECKMX BOMH, KOTOPbIE 06pa3syloTcs B pesynbTaTe B3pbIBOB Npy pa3paboTke OTKPbITbIX Mec-
Topoxqquuﬁz).

MukoBoOe 3HaYeHUe CKOPOCTU, MM/C
10

qua“s‘
/
/===

1 10 100
Yacrora, Iy

PucyHok b.3 — lMNpeaenbHbie 3Ha4eHnsa ansa CKOPOCTU, U3MEPEHHON B IPYHTE

5.3 KomMnnekcHbIN KpUTe pun OLeHKN
B.3.1 O6wme nonoxeHuns
KoMnnekcHbI KpuTepuin OLEHKM YCTAHOBNEH B HAaUMoOHanbHOM ctaHpgapte Hopeernm NS 8141 :20013) n pacnpoc-
TpaHsieTcs Ha BUBpaLumio, BbI3BAHHYIO 3eMIMsIHbIMKY paboTamMn, CHOCOM COOPYKEHWUI U ABUKEHWEM MALLVH.
Ecnv npoBegeHune 3eMnsHbIX paboT MOXET BbI3BaTb konebaHusi coopyXeHust Ha YacToTe pe3oHaHca (Hanpumep,
NP1 MCNoNb3oBaHMMN BUBPALMOHHBLIX MALLMH UK MPY YCTAHOBKE NOCTOSIHHOTO U KPaTKOBPEMEHHOIO MHTEpPBana Mexay nyc-
KaMM 311eKTPOHHON CUCTEMbl 3aKUraHWs NPy NpoBeAeHNW B3pLIBOB B X04e CTPOUTENbHBIX paboT), To AnNa OUeHKN AoMyCTh-
MOCTM BO3HUKaOLWWMX kornebaHuii Heo6XxoaMMbl 4ONONHUTENbHBIE UCCNEAOBAHUS.
B.3.2 lMpepenbHoe 3Ha4YeHMe BMGpaunm
MpepeneHoOe 3Ha4YeHNe v Npu KpaTKOBPe MeHHON BUGpauuy onpeaensitoT Ans BepTUKanbHOW COCTaBNAOLLEN MUKO-
BOIO 3Ha4eHUs CKOPOCTH No hopmyne
v=voFgFyFyFp
rae vy — OMnopHoe 3HaqeHne CKopocTu, paesHoe 20 Mm/c;
F , — nonpaeka Ha BUA rpyHTa B MeCTe, rie YCTaHOBMEHO COOPYXEHUE;
Fi — Nonpaeka Ha BUA COOPYXKEHUS;
F4— nonpaeka Ha paccTOsAHUE MeXay UCTOYHUKOM BUOpaLumn 1 MecToM ee N3MepeHus;
F), — nonpaeka Ha B4 NCToYHUKa BUbpaumn.
B5.3.3 MonpaBkaHa BMA rpyHTa Fg
Monpaeky Ha BUZ rpyHTa Ha MecTe BO3BEA4EHWSI COOPYKEeHUs onpeaenstoT no tabnuue b.2.
B.3.4 MNMonpaBKaHa BUA COOpPYXeHUA F\
B.3.4.1 O6wue nonoxeHns

MNonpaeka Ha BuA 30aHnst Fp 3aBMCUT OT TMNA 1 KOHCTPYKLMK COOPYXEHWS!, MaTepunana, 13 KOTOpOoro OHO BO3BEAEHO,
v TMna pyHgameHTa. 3Ty Nonpaeky paccHMThIBAKOT No hopmyre

Fp =k kp ks

rae k, — nonpaeka Ha TUM 1 KOHCTPYKLIMIO COOPYKEHNS;
K, — nonpaeka Ha MmaTepman KOHCTPYKLMK;
ks — nonpaeka Ha TN yHaameHTa.

" Office of Surface Mining (YnpaeneHue oTKpbITbIX FOPHOPYAHLIX paspaboTok), CLLUA.

g opvirmHane Pekomengaumin OSM npepernbHble 3Ha4eHNsA yCTaHOBIEHbI B eAVHULAX M3MEPEHWIA OIOMM B CEKYyHOY
(aronm/c).

% NS 8141:2001 «Vibration and shock — Measurement of vibration velocity and calculation of guideline limit values
in order to avoid damage of constructions» (Bubpaums n yaap. MIamepeHne ckopocTu v pacyeT npeaenbHbIX 3HaYeHUi, pe-
KOMEHAYEMbIX C LeNblo NpeaoTBpalLeHunsi NOBPEXAeHUs1 COOPY>KEHUN).
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Ta6nwunua b.2—onpaeka Ha BUZ rpyHTa Fg

O6was knacecudurkauma Bua rpydta Fg
O6bI4HbIN PYHT OueHb MSTKMI IPYHT, MATKas MuHa 0,51
MnHa, UNUCTLIN TPYHT C BLICOKMM COAEpxKa-
HUeM Bnarv 0,8
Mecok, rpaBui, NNUCTLIA TPYHT 1,0
Teepaas BanyHHasi [NvHa, yNNoTHEHHAA 3a-
Knaaka w3 webHs 1,8
CkanbHast nopoaa TOHKan BLIPOBHEHHAS CTSDKKA 2,5
CnaHeL, MArkvii U3BeCTHsIK, LLeneBaTas no-
poAa (CKopoCTb pacnpocTpaHeHusi cericMuyec-
Kmx BonH ot 2000 go 4000 m/c) 2,5
[paHuT, rHenc, TBepabi U3BECTHSIK, KBap-
unT, anabas (CKOpoCTb pacnpoCTpaHeHUsi Cen-
cMuYeckux BonH 6onee 4000 m/c) 3,5
1) KoathpuupeHT 0,5 — ycpeaHeHHoe 3HavueHne, Tpebyiollee YTOUHEHUS B KaXA0M KOHKPETHOM cryyae.

B5.3.4.2 MonpaBKa Ha TUM N KOHCTPYKLNIO COOPYXeHUs K,
MonpaeKy Ha TUM U KOHCTPYKLUIC COOPYXeHUsi onpedensioT no Tabnuue b.3.

Tab6nunuya b.3 —Tlonpaeka Ha TUM N KOHCTPYKUUIO COOPYXeHMs Ky

TWN KOHCTPYKLMK Ky
KpynHoe coopyxeHue (MOCT, acTakaza, yKpernrneHue) 1,70
3aaHve AenoBoro HasHaveHusl, NPOU3BOACTBEHHOE 34aHne 1,20
YKunoe 3gaHne o6bIMHON KOHCTPYKLMK 1,00
3aaHune, nmelollee NoBbILWEHHYIO YyBCTBUTENBHOCTL K BUOpauumn (BbICOTHOE CO-
OpYXXEHNe, KOHCTPYKLUS C NPOTSKEHHBIMY MNporieTamm) 0,65
UcTopuyeckoe n paspylleHHoe 3aaHus 0,50

B.3.4.3 Monpaska Ha maTepuan coopyXeHusa Kk,
Monpaeky Ha maTepuan coopyxeHusi onpeaensioT no Tabnuue b.4. Npu BbiGope nonpaBku NPUHMMAIOT BO BHUMA-
HUe cambii cnabbif 3NeMeHT COOPYXKEHWSI.

Tabnwnuya b.4 —lonpaeka Ha maTepuan CoOpy>KeHust k;

OcHoBHOW maTtepuan km
YKene3obeToH, ctanb, AepeBo 1,20
HeapmupoBaHHbIi 6€TOH, nonbiii 6eTOHHLIM BroK, KMpNUYHas Knagka, nerkuia
nepnuTob6eToH 1 Apyrve aHanomM4yHble MaTepuarnsl 1,00
Mopun3oBaHHbIN 6eTOHHBIM 6NOK aBTOKIABHOIO TBEPAEHUS U APYIMe aHanomMYHble
maTtepmansl 0,75

B.3.4.4 Nonpaska Ha TUN cbyHAaMeHTa k;
Monpaeka Ha TMN PyHAaMeHTa 3aBUCUT OT TOTO, Kak 3TOT hyHAAMEHT yIoXeH B rpyHTe. [laHHyo nonpasky onpege-

nsaTno tabnuue b.5.
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Ta6nuua b.5—Monpaska Ha Tun doyHaameHTa k;

Tun pyHgameHTa kf1)
Haceinb, crena xecTkocTv, pyHaaMeHTHbI cTon6?) 0,7
CnnowHown dyHgameHT 0,8
Bucsavasn ceas 0,9
Csas-cTonka 1,0
1) Ecnwm rpyHT B 30He dpyHAAMEHTa HEOHOPOEH, NS ONpeaeneHUs NoNPaBku HEOBXOaUMbI creLnanbHbIe Uccre-
DOBaHusA.
2) Nns HabWBHBIX CBaii, YCTPOEHHBIX B CKArBLHOM MOPoAe, 3HA4EHNe ke npuHnmMaloT pasHbim 1,0.

B.3.5 MNonpaekaHa pacctosnmne Fy
Monpaeka Ha paccTosiHWe SIBNsieTCS PyHKUMEN HAaMMEHbLIEro paccTosHUA d, M, OT UCTOYHUKa BUGpaumm 4o coopy-
xeHwus. [JaHHyto nonpaeky onpegensioT no Tabnuue b.6 n pucyHky b.4.

Ta6nwua b.6 —Monpaeka Ha paccTosiHne Fy NS pasHbiX MCTOUHMKOB BUGpauum

Fd ansa paccrosHun d
AcTouHMK BUGpaLmMm Bug rpyHTal)
meHee 5 m?) ot 5 0o 200 m Gonee 200 M

BapbieHbie paboTbl, Bblgan- | CkanbHas nopoaa 1,0 1,0 1,0

6nueaHve
O6bIUHBIN IPYHT 1,0 1,35,7019 0,5

YpapHaa 3abuBka cBaii W | OObIYHbIV IPYHT 1,0 d-5)2 0,5
LINYHTOBLIX CBal; CHOC COOPYXe- 05| 1+ ef(Tj
HUM

3abueka cBal U LWNYHTOBbLIX —
cBali BUGpOKONpOM 1,0 1,0 1,0

BnbpoynnoTHeHue 1,0 1,0 1,0

JewxeHne mawvH 1,0 1,350 ~0.19 0.5

1) Bua rpyHTa Ha mecTe BO3Be[IeHUs! Coopyxenuns (cMm. Tabnuuy B.2).

2) Cnepyert AaTb cneumanbHylo OLeHKy pucka AehopMaUMOHHBIX NOBPEXAEeHNI. JKCNepT MOXeT AonycTuTh Gonee
BbICOKME 3HaqeHnA BuGpaumm.

B.3.6 MNonpaeka Ha BuA NcTouHNKa BOpaunn £
MpegenbHoe 3HaveHne BUGpaumm 3aBUCUT OT ee XapakTepa: NnpeacTaBnsieT Nim oHa cobow noeTopALWMECcs yaap-
Hble UNn HenpepbiBHbIE NpoLecchl. [Nonpasky Ha BUA NCTOYHNKa BUOpauum F) onpeaensiiot no tabnuue b.7.

Ta6nwnuya b.7—Monpaeka Ha Bug uctouHmnka enpaumm £

UcTouHuk BuGpaumu F,

BapbieHble paboThl;
yAapHasn 3abveka cBall U LUNYHTOBbLIX CBaW;
CHOC COOPYXEHUI;

ABWXEHME MALLMH BO BPeMs! CTPOUTENbHLIX paboT 1,0
3abuBka cBaii 1 WINYHTOBLIX CBaii BUBPOKONPOM;

BUGPOYNNOTHEHNE;

Bbliganbnueaxue 0,8
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1 — B3pbIBHbIE paboThI (B CKanbHOW Nopoae), BoiganbnusaHme (ckanbHou nopoabl), 3abuska cBamn v LWNYHTOBbLIX CBaW BUGPOKONPOM;
2 — B3pbIBHbIE paboThl (B 0OLIMHOM rpyHTE), ABUXEHWE MALLUH BO BPEMS CTPOUTENbHbIX paboT; 3 — ynapHas 3abuska cBaii U LLUNYHTO-
BbIX CBal, CHOC COOPY>KE€HUI

PucyHok .4 — 3aBncumMocTb Nonpasky Ha paccTosiHme F; 0T HaMMEHbLLEro paccTOAHWUA d MeXay UCTOHHUKOM BUGpa-
LMW U COOPYKEHNEM
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