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Mpegucnosune

Llenn v npvHumnsl cTaHgapTm3auun B Poccuiickoin ®efepauun yctaHoBeHbl defepasibHbIM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-93 «O TEXHUYECKOM pEryimpoBaHum», a npasuia NpUMEHEeHNs HaunoHaNbHbIX
cTtaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHaapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE MOSTOXEHNA»

CBejeHusi o cTaHgapTe

1 PA3SPABOTAH OTKpbITbIM aKLMOHEPHbIM 06LLEeCTBOM «Hay4yHo-uccnenoBaTesibCkuii LLEHTP KOHTPO-
NS M ANarHOCTUKN TEXHUYECKUX CUCTEM»

2 BHECEH TexHuyeckum KomuteToMm no ctaHgaptusaumm T K 183 «Bubpauus nygap»

3 YTBEPX/EH VI BBEJEH B JENCTBVE Mpukasom ®efepansHOro areHTcTsa No TeXHUYECKoMy pery-
NpPOBaHNIo U MeTposiorny ot 27 aekabps 2007 r. No586-cT

4 BBEJEH BMNEPBbIE

WNHdopmauna 06 n3smeHeHnAX K Hac T osweMy cTaHgap Ty ny6ankyeTcs B eXerogHo n3fasaemMom yka-
3aTene «HaunoHanbHble CTaHA4apTbI» @ TEKCT M3MEHEHWA 1 MONPaBOK — B €XEMECAYHO N3jaBaembiX
MHMOPMaLMOHHbIXYKa3aTensax «HaunoHaneHble cCTaHgapThi». B cnyyas nepecmoTpa (3aMeHbl) UM oTMe-
Hbl HACT OALLEro CTaHAapTa cooTBe TCTBYOLee yBeoMeHne 6yaeT ony6/1MKOBaHO B €XeMeCAYHO n3aa-
BaeMOM MH(hopMaLMOHHOM yKa3aTesne kKHaunoHanbHble cTaHgapThi». CooTBeTCTBYLWasn nHopmauums.
yBelOM/IeH/e 1 TeKCTbl pa3MeLlan TCca Takke B UH(OPMaLVOHHON cncTeme 06LLero nosb3oBaHnsa — Ha
othuymanbHoM caiiTe defepasnbHOro areHTCcTBa N0 TEeXHNYECKOMY PErynnpoBaHuio U MeTPooruv BceTHu
VHTepHeT

© CraHpgapTuHdgopm. 2008

HacTosiuii cTaHAapT He MOXEeT GbITb MO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBepneHune

B npouecce akcnnyaTauuy 3gaHus NoABeprarTcs BO3AeNCTBMIO BUOpaL My Kak eCTeCTBEHHO (CBA3aH-
HOW C TaKUMW SIBNEHUAMMU, KaK BETEp W 3eMIeTPACEHNE), Tak U TEXHOTEHHO (BbI3BaHHOW AeSATENBHOCTbLIO
yesioBeka, Hanpumep CTPOUTENbHLIMM paboTaMu, ABUXEHNEM TpaHCcnopTa) Npupoabl. Bubpaunsa MoxeT cTaTb
NMPUUYNHON NOBPEXAEHNS KOHCTPYKUUW 3[4aHWSA, CHW3MB ee 3KCnayaTauWOHHYK HafeXHOCTb: YMEHbLIUTb
YCTOMYMBOCTb, YXYALIUTb HECYLLYI CNOCOGHOCTb NEPEKPbITUIA. MPU3HAKAMU CHUXEHWUSA 3KCM/yaTalWOHHOM
HaeXXHOCTU ABNSETCA NOSIB/IEHNE TPELLMH, OTOPBAHHbIX OT HECYLLLErO Kapkaca 3/1eMeHTOB UT.N.Mo3ToMy BUG-
paLnio COOpYXeHU cnefyeT NOCTOSHHO UM NEPUOLNYECKN KOHTPO/IMPOBATh, UTOObLI ONpeaennTb, HACKOIbKO
JelicTBylolme BUOPALMOHHbIE HArpy3KM ONacHbl Kak 415 KOHCTPYKLMKW B LESIOM, Tak 1 A/151 ee YacTeid.

Bubpauumn ectecCTBEHHOI 1 TEXHOTEHHOM MPUPOAbI pasnnyarTca No CBOEMy xapakTepy. Kak npasuno,
BMGpaL s OT ECTECTBEHHbIX CTOYHUKOB COCPEA0TOYEHA B 06/1aCTW GONee HU3KMX YacToT, XapakTepuayeTcs
BbICOKOI MOLLHOCTbIO B MUCTOYHUKE W pacnpocTpaHseTcs Ha 6onee ganekme pacctosHus. Takas Bubpaums
MOXEeT BbI3BaTb 3HAYUTE/IbHbIE MOBPEXAEHWS 34aHuii, NO3TOMY B MecTaxX MOCTOSAHHOrO WK OXUAAeMOoro
[leicTBMSA NCTOYHMKOB BUGPALIMM eCTECTBEHHOIO NPOVCXOXAEHUA (Hanpumep, B ceiicMoonacHbIX paroHax) K
KOHCTPYKLUMY 34aHUIA NpeabaBAnioT cneymanbHble TpeboBaHusa. HacToawmin ctaHgapT pacnpocTpaHsaeTcs Ha
BMGpaLMI0 TEXHOTEHHOV NPMPOAbI 34aHUIA, NPY NPOEKTUPOBAHUM 1 CTPOUTENLCTBE KOTOPbLIX HE Bbl/IN YCTAHOB-
NeHbl cneuyanbHble Tpe6oBaHNa YCTOMYMBOCTY K AMHAMUYECKUM HArpy3skam.

WccnepoBaHne BO3feiicTBMA BMOPaLMM Ha KOHCTPYKLMIO 34aHMsi NPOBOASAT B TOM C/lyyae, ec/im ecTb
OCHOBaHWA NpeAnonaraTh, YTO 3TO BO3AECTBME MOXET NPUBECTM K NOBPEXAEHUIO KOHCTPYKLMK. Takoe nccne-
[OBaHMe npeacTaBnsieT co60li MHOro3TanHbIl NPOLEce, HaYMHaKLWMIACS Ha CTaAnn NPOEKTUPOBAHUS HOBbIX
37aHNi1 B yCNOBUSIX AECTBUSA CYLLECTBYIOLLUX UCTOYHUKOB BUGPALMM TN HOBbIX CUCTEM, KOTOPbIE SIBNSAIOTCA
MCTOYHUKaMM BUGPaLMM 1 MOTYT OKasblBaTb CyLLLeCTBEHHOE BO3/eiiCTBME Ha BO3BEAEHHbIE 34aHNA. Ha pasHbix
3Tanax NpoekTMpOBaHUs pa3pabaTtbiBaloT MYTOUHSOT pacyeTHble MOAENN, B KOTOPbIX YUUTbIBAIOT AMHAMUYEC-
Kue CBOWCTBA MCTOYHMKA BUGPALIMN, NYTU ee PacnpoCTPaHEHNS 1 OCOGEHHOCTM KOHCTPYKUUW 34aHuUs. Bbixo-
AOM Mofenu ABAseTcsa OTKAWK B PasHbIX TOUKax KOHCTpyKuuu. 3mepeHns Bubpauum, paccmaTtpuBaeMble B
HacTosilLeM cTaHAapTe, MOryT UCMO/Ib30BaThLCS A1 OLLEHKN KOPPEKTHOCTU NOCTPOEHHOI MogEeNN.

B HacToslLLee BpemMs He MMeeTCs A0CTaTOUHbIX JaHHbIX 4/15 YCTaHOBEHUA COOTBETCTBUA MEXay cTe-
NeHbH0 XECTKOCTN BUOPaLMM 1 Bbi3bIBAEMbIMU €10 NoBpexaeHns M. OpUeHTUPOBOYHbIE NpeAesbHble 3Have-
HUS BMOpaLUM YCTAHOBJEHbI B PAAE HaLMOHaNbHbIX CTAHAAPTOB W APYTMX HOPMATUBHbLIX LOKYMEHTax
3apy6exHbIx cTpaH. B npunoxeHun b HacTosLero ctaHaapTa npuBeAeHbl KpUTepun oLeHkn Bubpaunv, Hanbo-
Nlee 4acTo UCnonb3yeMble B MEXAYHAPOAHON NpakTuke. [laHHble OLeHKMN He 0XBaTbiBalT BCe MHOroo6pasune
COOPYXeHWii 1 BWAOB BO3AECTBUI BUOGpaLy 1 NOSTOMY MOryT 6biTb MPMMEHEHbI TONLKO Noc/e npeasapu-
TeNIbHOro aHaNn3a Kaxaol KOHKPEeTHOM cutyaumnm
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

Bubpauus v ygap
BUBPALMSA 30AHNI
N3mepeHne BUGpaLMn 1 OLeHKa ee BO3A4eiCTBUA HAa KOHCTPYKLUIO

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

flata Beegenns — 2008—10—01

1 O6nacTb NpUMeHeHUA

HacTosAwwuiA ctaHaapT ycTaHaB/iMBaeT MeToAbl U3MepeHusi BUOpaLun 1 OLEeHKN ee BO3AENCTBUS Ha
KOHCTPYKUMIO 3faHni, paccunTaHHbIX Ha cTatuyeckme Harpysku 6e3 npefbsBneHus cneunanbHbiX Tpebosa-
HW BOTHOLLEHNN YCTORYMBOCTM K BO3AENCTBUIO AVHaMmuyecknx cun. OueHka Bo3feicTena 6asnpyeTcs Ha puc-
Ke NOSIBNEeHNs NOBPeXAeHN i KOHCTPYKL MK, CMOCOBHbLIX CHU3UTL ee 3KCNyaTaLMOHHYI0 HaeXHOCTb.

HacTosawwuii cTaHgapT pacnpocTpaHaeTcs Ha 34aHusa, NoAseprarLmnecs Bo3AelicTBUI0 NepesaBaeMoi
yepes rpyHT (B BUAE CENCMUYECKUX BOJTH) BUOpaLMU TEXHOrEHHOW NpMpoabl (Hanpumep, B Xo4e NpoBeseHus
CTpouTeNbHbIX paboT, pa3paboTkn NoNe3HbIX MCKoNnaemblX, NPy ABMXKEHUV TpaHcnopTa). Bo3aeiicTBus Bubpa-
LN ecTeCTBEHHOW Npupofbl (B pe3ynibTaTe 3eMNeTpACEHNI NN CUMbHBIX BETPOB), & Takke co3faBaemoii 3By-
KOBbIMV BOJIHAMM, MallMHamu, paboTalowmMmMn BHYTPY 34aHUS, U AeATEeNbHOCTbIO N0Aei BHYTPU 34aHUS B
HacToslLeM cTaHAapTe He paccMaTpuBatoTCS.

HacTosAwwuii ctTaHgapT pacnpocTpaHaeTcs Ha n3mepeHust Bubpaumm, KoTopble NpoBOAAT A5 MPOBEPKU
COOTBETCTBWSA YCTAHOBMNEHHbIM TPE60BaHMAM MO AONYCTUMbIM YPOBHAM BUOPALMKN KOHCTPYKLUW 34aHNA UK
ANA NOATBEPXKAEHUS KOPPEKTHOCTW UCNOJIb30BAHHON NPU NPOEKTUPOBaHNM 3jaHnsa Mofenu nepegayn smbpa-
LUK OT UCTOYHMKA.

PekomeHgauuyn HacToslero ctaHgapta AonyckaeTcs MCMoMb30BaTb Takke ANA APYTMX Ha3eMHbIX
COOPYXEHWIA, UCKTHYasi COOPYXXEHUS, UMeloLLMe cneLnanbHY KOHCTPYKLMIO, TakMe Kak SaepHble peakTopsl,
COOPYXeHUst ANA TONJNBHO-3HEPreTUYeCcKUX, MeTanypruiyecknx, XUMnYecknx N HetpTexnMmnyecknx npoms-
BOACTB, a TakKe A9 XpaHeHUA XULKUX NV TPaHYIMPOBaHHbIX MaTepunanos, Hanpumep BoAOHANOPHbIe HallHn
N LMCTEpPHbI, HedhTexpaHunuia, byHkepbl 418 XpaHeHUSA 3epHa U APYrnx NPoAYyKTOB.

B ctaHfapTe npvBefeHbl KpUTepun OLEeHKn BMOGpaLun, NOCTPOEHHbIE NO pe3ynbTaTam HabnwaeHunii n
3KCNepPMMEHTasbHbIX UCC/Ie0BaHNI, NPOBEAEHHLIX B psige 3apybexHbix cTpaH (Benukobputanuu, Fepmanuu,
Hopseruu, CLLUA). MNpegnonaraeTcs, 4To Npy coba04eHn pekoMeHaauuii no npegenbHbIM 3HaveHnsaM Bubpa-
LN pUCK NOBPEXAeHNI KOHCTPYKL UK 34aHNA 6yeT He3HaunTeIlbHbIM. BbI6OP TOro nim nHoro KpuTepus 4o1-
XeH 6bITb corlacoBaH Mexjy 3auHTepecoBaHHbIMU CTOPOHaMMU.

2 HopmaTuBHbIE CCbISTKU

B HacTofWweMm cTaHfapTe UCMO/Ib30BaHbl HOPMAaTUBHbIE CCbIJIKU Ha cneaylolime cTaHAaapThl:
FOCT 24346—80 Bubpauus. TepMuHbl 1 onpegenexms
FOCT NCO 5348—2002 Bubpauus u ygap. MexaHnyeckoe KpenseHne akcesnepoMeTpoB

MpumedvaHne — MNpunNonbL30BAHMM HACTOAW MM CTAHAAPTOM Les1eco06pa3HO NPOBEPUTL AECTBNE CCbINOY-
HbIX CTAHAAPTOB B MH(OPMALMOHHON CMCTEMe 06LLero NoNb30BaHUS - Ha OULMANBLHOM caliTe HauWoHaIbLHOTO opraHa
Poccuiickoii ®egepauun no ctaHgapTM3aunm B cetTu VIHTEPHET UK N0 eXerogHo n3fjaBaemMoMy MH( OPMaLMOHHOMY yKa-
3atenio «HauMoHanbHble CTaH4apTbi», KOTOPbIA 0NYy6/MKOBAH N0 COCTOSIHUIO HAa 1 AHBapsi Tekylero roga, 1 no cooTBeT-
CTBYIOLWMUM E€XEeMECSAYHO W3haBaemMblM UH(POPMALMOHHBIM yKazaTensm, onyGNWKOBaHHbIM B Tekywem rogy. Ecnu
CCbINIOYHbINA cTaHAapT 3aMeHeH (M3MEHEH), TO MPU NOJMb30BaHUM HACTOSILLUM CTAHAAPTOM CleAyeT pyKOBOACTBOBATLCS
3amMeHsoWNM (M3MEHEHHbIM) CTaHAAPTOM. EC/IM CCbINOYHBIN CTaHAapT OTMEeHEeH 6e3 3aMeHbl, TO NOI0XEHME, B KOTOPOM
[laHa CcCbl/ika Ha Hero, NPUMEHSIeTCS B YaCTH, He 3aTparMBatLLei aTy CChifKy.

N3paHne opuymnansHoe
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3 TepMUHbI 1 onpeaeneHns

B HacTosLlem cTaHAapTe npuMeHeHbl TepMuHbl No FOCT 24346. a Takke criefyoline TepMuHbI C COOT-
BETCTBYHOLL MMM ONpefeneHusamm.

3.1 ncTouyHuk Bubpaunn: Jlroboe TBEpPAOE, XUAKOE Nan ra3oobpasHoe Teso, Bbi3biBaloLLee pacnpoc-
TpaHeHne BnGpaLun B OKpyxatoLLei cpege.

3.2 pabounii ynkn: oeTopslowWasca npoueaypa, Lenbio KOTOPOi ABAAETCA NPOU3BOACTBO NPOAYK-
L1 UK BbINONTHEHWE paboyeli onepaLluu.

3.3 nepuoa usamepeHwuit: ViHTepBan BpeMeHW, B TeYeHWEe KOTOPOro OCYLLEeCTBASOT HenpepbiBHbI
c60p AaHHbIX 0 BUGpaL MM 3qaHns.

3.4 nepuop HabnwpaeHusa: VIHTepBan BPeMeHW, B TeyeHWe KOTOPOro OCYLEeCTBAAT OLHO WK
HECKO/IbKO 3MepeHuit 419 NoTyYeHUs penpes3eHTaTMBHOW HopMaLm 06 UCTOYHKKe BUGpaLmu.

3.5 nepuopa KOHTpoNA: WHTepBan BpeMeHU, yCTaHOB/IEHHbIN B COOTBETCTBUM C TpEBOBaHNAMM 3aK0-
HogaTeNbCTBa. B HOPMATUBHBIX [JOKYMEHTax, KOHTpakTax v Aap.. 418 NPOBefeHNs OLeHKN Bubpauumn 3gaHnii,
BbI3BaHHOW AEeNCTBMEM KOHKPETHOI0 UCTOYHMKA.

4 TMoBpexXaeHUs1 KOHCTPYKLUWN 30aHNS

4.1 CteneHv NnoBpexXAeHuit

B HacToslem cTaHfapTe Ncnosb3yeTcs knaccudukauma noBpexaeHuii, npuHaTasa B celicmonoruu. MNos-
pexaeHuns 3gaHuin pasgenstoT Ha:

- nerkme (KOCMeTUYecKne): TOHKME TPELUUHbI B LUITYKATypKe 1 OTKasibiBaHNEe HEBGO/bLINX KYCKOB LUTYKa-
TYPKW, NOSABIEHNE TOHKUX TPELLUH B PACTBOPE, CBA3bIBAIOLLEM KUPMUYHYIO KNaAKy Uan 6eTOHHbIe 6710ku;

- YMepeHHble: HeboNblune TPeLMHbl B CTEHAX, NPOXOoAsLLNe Yepes KUPNUYHYIO Knagky uiv 6eToHHble
naHenu, oTKasbiBaHue [OBO/IbHO 60MbLUVX KYCKOB LUTYKATYPKU;

- TAxenble: 6onblune rnybokMe 1 CKBO3HbIe TPELUMHbI B CTEHAX, TPELLMHbI B Kapkace 34aHus.

4.2 CBA3b NOBPEXAEHWNA KOHCTPYKLUMN 3a4aHNA ¢ Bubpayuei

Cpasy nocre 3aBepLieHs CTPOUTE/IbCTBA 34aHNA 3/IEMEHTbI €r0 KOHCTPYKLUW UCTbITbIBAKOT 4OMNONHN-
Te/bHble MexaHnyeckne HanpsXeHus, CBA3aHHble C BO3AEeNCTBUAMU pa3HOro Buaa. MIameHeHus Temnepary-
pbl, BN&XHOCTb, OCajKa rpyHTa, fefaTe/lbHOCTb Niofei n pabota 060pyAoBaHNA BHYTPU 34aHUA, NON3YYeCTb
marepuana, XMMmyeckre BeLlecTsa 1 ap. ABAATCA hakTopaMm 4ONONHUTENBHON HArpy3ku Ha KOHCTPYKLWIO,
TekKyLlee COCTOSAHME KOTOPOI 3aBUCUT OT BCel NPeAbICTOPUN AeiiCTBOBABLUNX B3TON KOHCTPYKL MU MeXaHuyec-
KMX HanpskeHuid. Bpemsi Hayana o6pa3oBaHUsi TPELMH B HECYLNX 3/1eMEHTAxX KOHCTPYKLMWN 34aHUA U CKO-
pPOCTb WX pasBWUTUS 3aBWUCAT OT CMNOCOBGHOCTM Martepuasna COOPYXEHUs CONPOTUBAATLCA BO3AENCTBUIO
hU3NYECKMX Y XUMNYECKNX HArpy3oK.

Taknum 06pa3om, faxe B OTCYTCTBUE CYLLLECTBEHHbIX BHELIHMUX Harpy3oK, K YACNY KOTOPbIX OTHOCUTCA
nepefasaemas yepes rpyHT Bubpauus, 415 Kax40ro 34aHnsa xapakrepHa CBOsi CKOPOCTb pa3BuTUs nospexae-
HWI KOHCTPYKUMKU, 06yCNOBNEHHAaA NpoLeccamMy eCTeCTBEHHOr0 cTapeHus. MNoaTtomy, XxoTa Bubpauus cnocob-
Ha 3HauYNTesIbHO YCKOPUTb €CTECTBEHHbIN POCT TPELLMH, CBA3aTb NOBPEXAEeHNA KOHCTPYKLUY C BO3AeCTBUEM
BMOGpaL MM MOXHO TO/IbKO B TOM C/lyyae, ecnv o6cnefoBaHune 3Toli KOHCTPYKL MK 6b110 NPpOBeeHO Henocpes-
CTBEHHO 10 1 cpa3y nocrne Bo3geicTans. Mpn aToM cnegyeTt NPUHUMAaTh BO BHMaHWE TOJIbKO CyLLeCTBEHHbIe
N3MEHEHUS O/IVHbI U PaCKPbITUSA TPELLWUH, NOCKO/IbKY HE3HAUYNTE TbHbIE M3MEHEHUS MOTYT OblTb 06YC/0BNEHbI
BO3JelicTBMEM (DaKTOPOB eCTECTBEHHOV NPUPOAbI (Hanpumep, CMeHO AHA N HouW).

5 MpuUHUMNbI OLLEHUBAHUSA BO34eACTBUSA BUOpaLUmM Ha KOHCTPYKLMIO

5.1 MexaHu3Mbl BO3aelicTBUSA BUGpaymm

5.1.1 Mpsimoe BO34eNCTBME HA KOHCTPYKLMIO

Bubpauusi okasbiBaeT Ha KOHCTPYKLMIO 30aHNA MeXaHn4eckne Bo34encTBus, Bbi3blBasi TEM caMbiM U3Me-
HeHne ee COCTOAHMA. HanpshxeHue B KaXX40N TOUKe KOHCTPYKLUN HanpsMyto CBSi3aHO ¢ gecdhopmaunsmMmm, BO3-
HUKaKLWMMM B 3TOIN TOUKE, NO3TOMY MOXET GbITb BbIpaXEHO Yepes napameTpbl Bubpauuu. Mpu aToM NUKoBbIE
3HaYEeHUs HanpsXeHUs CBA3aHbl C MMKOBbIMY 3HAYEHUAMM CKOPOCTU. TeopeTuyeckun no pesysibtaTam nsmepe-
HWIA BUGPALMM MOXHO ONpeAennTb MEXaHNYECKOE HaMNpPsXXEHNE Y CPABHUTL €0 C A0NYCTUMbIMU 3HAYEHNAMU
AN JaHHOTo 3/1leMeHTa KOHCTPYKLUMMW B 3aBUCUMOCTY OT BUAA Y MPOLOHKUTENbHOCTU BO34ENCTBUSA AUHAMMU-
4YecKol Harpysku, CBOMCTB CTPOUTEIbHOrO Marteprana n Tuna KOHCTPYKLUN.

Ha cocTosiHue KOHCTPYKLMM NOMUMO MUKOBbIX HANPSXKEHWU BAUSIOT TaKXKe HaKOMIEHHbIE YCTaNIOCTHbIE
N3MeHEeHNs MaTepuana, KoTopble HEBO3MOXHO ONpefenMTb No pedysibTaTam nsMepenHuii Bubpaumm. O6bI4HO
yCTanocTHbIMU ahhekTamun npeHebperalT, ecnu AuHaMmuyeckoe HanpshxeHne meHee 10 % fonycTUMOro cTa-
TMYECKOro HanpshkeHusi. OgHaKo B HEKOTOPbIX ClyvasX A1 OLEHKVN BAVAHUS MHAMUYEeCKMX Harpy3ok (Bnbpa-
LK) MOXeT NoTpeboBaTbCA M3MEPEHNE MEXAHUUYECKMX HANPSKEHWA.

2
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5.1.2 BnnsAHWe Ha COCTOAHUE TPYHTA B OCHOBAHUY 34aHus

MOMVMMO U3MEHEHWI1 COCTOSHUS CamMOli KOHCTPYKLUMN BUOPaLUS Bbi3bIBAET U3MEHEHUSI CBOMCTB rPyHTA,
Ha KOTOpPOM YCTaHOB/MEHO 34aHne. OAHVM U3 TakuX U3MEHEHUI ABNSAETCA NIOKa/IbHOE YM/IOTHEHWE TPYHTa,
KOTOpOE MOXEeT MPMBECTU K MNOBPEXAEHNIO KOHCTPYKLMN M3-3a HEPABHOMEPHON ocadku nog pyHAaMeHTOM
3faHnsa. Ecnu Bubpauns HOCMT ONTOBPEMEHHbI XapakTep, TO yNJI0THEHNE TPyHTa MOXeT NPOM30ATY Aaxe Ha
60/1bLLIOM PacCTOSHUM OT UCTOYHUKA BUbpaLmu, Koraa ypoBeHb BUGpaLv Man n He CnocobeH okasaTb CyLecT-
BEHHOr0 NPSMOro BO3eCTBUS HA KOHCTPYKLUIO 30aHUS.

Ewe 6011ee onacHbIM iBEHNEM ABNSETCA pa3XmkeHne rpyHTa v noTeps UM HecyL el cnocobHOCTM noj
Bo3aelicTBmem Bu6pauun. OCO6eHHO 3TO OTHOCUTCS K CNaboCcBA3aHHbIM BOL0HACHILLEHHBIM NOYBaM.

Yka3saHHble IBNEHVS ABMAIOTCSA KOCBEHHbIMU 3dddhekTamMy BO3AENCTBUA BUOPALMN HA KOHCTPYKLMIO 34a-
HWA, KOTOpbIE, KaK MPaBwW/Io0, HeMb3s ONPeAennTb No pesynbTaTaM n3mepeHuit konebaHnii KOHCTpyKuuK. Moa-
TOMy [ANS NPOBEAEHUS KOMIMIEKCHOM OLEHKM BO3AelCcTBMA Bubpauunm pekoMeHAyeTcs npuBAekaTb
cneunanncToB-reoTEXHUKOB. 0COGEHHO B TEX C/yYasX, eCNu 34aHNsA pacnofioXeHbl Ha cnabbIX rpyHTax.

5.2 XapakTepuctuku subpauuu

5.2.1 AnuTenbHOCTb BO36OYyXAeHUA

BaXKHOW xapaKTepuCTUKOW NCTOYHMKA BUOpaLMN ABNSETCA A/IMTENbHOCTb CO3,aBaeMoro Bo3oyXaeHuns.
KpaTkoBpeMeHHble UMNY/bCbl X NOC/eA0BaTENBLHOCTL TaKMX UMMY/IbCOB, €C/IN OHN MOBTOPSAITCA Hepery-
NAAPHO UMW C HA3KOW YaCTOTON NOBTOPEHUS, NPU KOTOPOIA OTKNUK yCneBaeT 3aTyXHYTb 0 NPUX04a C/ieAyoLLero
MMMybca, He CNOCO6HbLI 3P HEKTUBHO packayaTb KOHCTPYKLMIO 34aHUSi HA ee Pe30HAHCHbIX YacToTax.

MpumeyvyaHne — O6bLIYHO YACTOTA COGCTBEHHbIX KONle6aHUN HEGONbLINX COOPYXEHWNI BbICOTOV A0 12 M Haxo-
AnTcA BAmManasoHe oT 4 fo 15y, a YacToTa CO6CTBEHHbIX KoNe6aHnii 31eMeHTOB KOHCTPYKL UMW, TAKNX Kak CTeHbl U nepe-
KpbITUSA, — BAManasoHeoTHO 4030 lMyuBbliWwe.

Ho ecnu 3paHne B TeYeHWe ANTENbLHOTO BPEMEHU NOABEPraeTcs BO3AEWCTBUIO HENpepbIBHON Bnbpa-
LK, TO B OTAE/bHbIX TOUKAX KOHCTPYKLMM MakcMasibHble 3HauyeHnsa KonebaHuns moryT B 2.5 — 10 pa3 npeBbl-
lwaTb 3Ha4YeHNss konebaHuin rpyHTa B MecTe ero KoHTakTa ¢ oyHAamMeHTOM 3gaHus. B cooTBeTCTBUM € 3TUM
BMGpaLMio knaccuuumnpyoT No ANNTeNbHOCTM BO3AelcTBMA. Bubpaunio cuntatoT KpaTKOBPEMEHHOM, ecnun
Bpems [eiCTBMSA MCTOYHMKA HEefOCTaTOYHO A/11 HAKOM/IEHUS CYLeCTBEHHbIX YCTalIoCTHbIX NOBpeXAeHui
KOHCTPYKUMKM, a Takke A8 Toro, 4Tobbl packayartb KOHCTPYKLUWUIO B Pe30HaHCHOM pexume. Bce ocTasibHble
MCTOYHMKN CO3[aloT 4OITOBPEMEHHYI0 BUGPaLMIO.

5.2.2 lnanasoH 4acTtoT MypOBeHb BUbGpauuu

[nana3oH yactoT BMGpaunm B pa3HbIX TOUKax 34aHNA 3aBUCUT OT MCTOYHMKA BO3OYXAEHWS, CBOWCTB
rPyHTa, uYepe3 KOTOPbI BO3aelicTBME MepefaeTcs Ha KOHCTPYKUMIO, M MepefaToyvHbIX XapakTepucTuk
KOHCTPYKUMU. TpK HEKOTOPbIX COYeTaHNAX ykaszaHHbIX )akTopoB (Hanpumep, Npu B3pbiBax TBEPAOV NOPObI,
NPOBOANMBIX Ha HEGOSbLLIOM PACCTOAHMU OT 34aHUs, Unx Npu paboTe BbICOKOCKOPOCTHbIX MaLLWH) BEPXHASA
rpaHvLa agnanasoHa 4actoT MoxeT gocturate 1000 My OAHako B 60/bLUNHCTBE CrlyvyaeB Mpu OLeHKe pucka
NOBPEeXAEeHNA KOHCTPYKL UM 34aHNS BCNeCTBME BO3AENCTBIA Ha Hero BubpaLunm TeXHoreHHow npupoasl goc-
TaTOYHO NPOBOANTL aHa/In3 B AuanasoHe yacToT oT 140 150 Iu.

YpoBHU BUGpaLnn MOryT koniebatbCsi 0T eAUHULL 0 HECKO/TbKUX COTEH MU/IIMMETPOB B CEKYHAY B 3aBW-
CYMOCTY OT YaCTOTbl BO3GYXAEHWS.

XapakTtepucTukn Bubpauuu, n3mMepssemMoii Ha KOHCTPYKLUMN 34aHNA, ANA Pa3HbIX UCTOYHUKOB BO30YXAe-
HWA TEXHOTEHHOW NPMPOabl NpuBeLeHbl B Tabnuue 11).

Ta6nuya 1— TunuuHblil AranasoH napameTpoB BUGpauMu 34aHNA ANS HEKOTOPbIX UCTOYHWKOB BO3OYXAEHUS

VICTOUNM* BO3BYKAEHNM [nana3soH ,qmanazori nepeme- ,Cl,mana?lOH cko- [uanasoH ycko- Anutens-

yacToT. 'y LLEHWIA. MKM pocTeii. Mmm/c peHuii, m/c* HOCTb

[lBuXeHne [OPOXHOro (penbco- 1— 80 1— 200 0.2 — 50 0.02—1 0K

BOro» TpaHcnopTa

B3PbIBbI 1— 300 100 — 2500 0.2 — 500 0.02 — 50 K

3abuBka cBaii 1— 100 10 — 50 0.2— 50 0.02 — 2 K

Pa6oTa MawuH BHe 38aHUs 1— 300 10— 1000 0.2— 50 0.02—1 A/K

MpumeyaHune — B Tabnuue npumeHeHbl cnegyrouime o603Ha4YeHns:

[, — [ONTOBPEMEHHbI NpoLecc;
K — KkpaTkoBpeMeHHblil npouecc.

1) [faHHble Tab6nuubl 1 B3ATHI M3 WNCO 4866:1990 «Mechanical vibration and shock — Vibration of
buildings — Guidelines for the measurement of vfcrations and evaluation of their effects on buildings» («Bu6pauusa n ygap.
Bubpauyns 3gaHuii. PykoBoACcTBO MO n3MepeHve BubpaLumn n oueHke ee BO3eiiCTBUA Ha 34aHNe»).
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5.3 ®aKTopbl, BAUAKOLINE HA PUCK MOBPEXAEHNA KOHCTPYKL UK

5.3.1 O6uue nonoxeHus

OTKNUK KOHCTPYKL MK 34aHNs Ha NepefasBaeMyto Yepes rpyHT BUbpauuio 3aBucuT ot Tuna yHaameHTa,
TMMNa U COCTOSAHUSA FPYHTa B OCHOBAaHWMW 3f4aHns, 0COOEHHOCTEl U COCTOSAHNS KOHCTPYKLUUN 34aHNS U paccTos-
HUSA, HA KOTOPOM HaxouUTCA UCTOYHUK BUGpaL K.

5.3.2 Tun pyHfameHTa n COCTOAHNE TPyHTa

Tun dyHAameHTa W COCTOAHWE TpyHTa ONpefensioT AUHAMWKY CUCTEMbl Ha rpaHuue ABYX cpef
(rpyHT — dpyHAameHT 3gaHns). Tak gedopmaumm yHAameHTa, Bbi3blBaeMble CECMUYECKUMU BOJSTHAMMU,
NpPsAMO NPOMOPLMOHANbHbI MTMKOBOMY 3HAYEHUI0 CKOPOCTM B TOUKe hyHAaMeHTa, HO 06paTHO NPoNopLoHab-
Hbl CKOPOCTW PacnpoCTPaHEHUs 3TUX BOJH B TOJLLE rPyHTa. MOCKO/IbKY CKOPOCTb pacnpocTpaHeHns ceicmu-
YeCcknx BOJSIH BO3pacTaeT MNpU YBESIMYEHWUU XECTKOCTWM [PyHTa, TO O4HMM U Tem xe pAedopmauymsam
(NoTeHuManbHbIM NCTOYHMKAM NOSBEHNA TPeLLMH) 6yAyT COOTBETCTBOBATL TEM 60/bLUNE NMUKOBbIE 3HAYEHUS
CKOPOCTU, YeM BbllLe XEeCTKOCTb rpyHTa. Takum 06pa3om, ecnu KOHCTpyKuus dyHAaMeHTa obecneumsBaeT
BbICOKYIO KOPpenauunio mexay Bnbpauneli pyHaameHTa v rpyHTa, To 415 34aHNi, BO3BEAEHHbIX, HanpumMep, Ha
CKanbHOW nopoge, fonycTrMa Bnbpaumsa yHaameHTa ¢ 60N1bLIMMU 3HAYEHUAMU CKOPOCTY.

eonornyeckuii coctas rpyHTa BAUSIET HA U3MEHEHWe YaCcTOTHOTO cocTasa Bnbpauun, nepegasaemMoin ot
UCTOYHMKA. Kpome Toro, oT AMHAMWYECKOrO B3avMOAEWCTBUA TPyHTa C (DYHAAMEHTOM 3aBUCAT 3HAYEHUA
COOCTBEHHbIX YaCTOT KoslebaHuii KOHCTPYKLMKM 3aaHnsA. B obLiem criyyae, YeM Bblllie XeCTKOCTb (hyHaameHTa n
yeM 60/blUe NAOTHOCTb FPYHTA, TEM BbllLE 3HAYEHNS COBCTBEHHbIX YacTOT CUCTEMbI «TPYHT — DyHAAMEHT
30aHna».

5.3.3 Oco6eHHOCTN KOHCTPYKL UK

Peakuns KOHCTPYKL MK 30aHUA 1 ee 3/1IeMEHTOB Ha NepejaBaemyto BUOpaLuio 3aBUCUT OT NepefaTouHbIX
CBOICTB KOHCTPYKLUMK. OLeHka BO3AeNCcTBUS BUGpaLmn, pacnpoCcTpaHsoLLencs oT O4HOMO 1 TOTF0 XXe UCTOYHU-
Ka, byaeT pasHoi B 3aBUCUMOCTY OT KOHCTPYKL MK 34aHNs. Y cTapbiX KUPMNYHbIX 34aHWI BbICOTON B OANH U
HeCKO/IbKO aTaxel CO6CTBEHHbIe YAaCcTOTbl koniebaHui, kak NpaBuIo, HUXE, YEM Yy COBPEMEHHbIX BbICOTHbIX
COOPYXEHUIA.

Co6CTBEHHbIe YacTOTbl kKoleGaHnii 3N1eMEeHTOB KOHCTPYKLMK 3aaHnsa (naHeneli, 6anok) 06bl4HO BbILUe,
YeM Y KOHCTPYKLUY B LiesIoM. MexaHnyeckme HanpsxeHus B 6asikax U nnacTuHax, BO3HUKaloLme npu ux Kone-
6aHuNsaX Ha YacToTe, 6/IM3K0M K PE30HAHCHO, MOTYT 6bITh paccumMTaHbl N0 pe3ynbTataMm usMepeHuii Bubpavun B
TouKax, rge s3HayeHue CKopocTu Hanborsbluee (CM. npunoxexue A). OfHako faxe 3HauyuTe bHble KonebaHus
nocepeguHe 6anok v naHenein peako NPUBOAAT K NOBPEXAEHNIO KOHCTPYKUMY 3AaHns. Tak, A1 COBPEMEHHbIX
CTPOUTE/IbHBIX MaTepuasioB MexaHMyeckme HanpsXXeHns, COoTBETCTBYIOLLNE NUKOBOMY 3HAUYEHUIO CKOPOCTYH
10 mm/c, korga Bnbpaumsa CTaHOBUTCA ABCTBEHHO OLYTUMOM, 06bIYHO HaxoaATca B AuanasoHe oT 0.4 % fo
2.3 %paonycTMmMOoro s3HayeHus.

5.3.4 PaccTtofiHne A0 UCTOYHMKA

Mpwv oueHke BO3AeNCcTBNA BUGPAL N N3MEPEHNSA NMPOBOAAT B OFPAHNYEHHOM YNC/e TOYeK KOHCTPYKLMK
(cm. 8.1). 3T N3MepeHNsT MOTYT MOJTHO XapakTepnm3oBaTh BUOPALMOHHYIO 3HEPTUIO, NepefaBaemMyto 30aHut0
ceiicMMYeCKUMY BONIHAMK, TONbKO B TOM Cy4yae, ecnu 34aHne HaxoauTcs B fasibHeM nose nctouHunka. Ecnu
3[aHne HaxoauTcs B 6vKHEM nose, TO NPY TOM e MakCumMasibHOM 3HayeHumn Bubpaymm no yHgameHTy 3ga-
HUA BUGpaUVOHHas aHeprusa, nepefasaeMas KOHCTPYKUUM (M. Kak cnefcTBue, puck ee nospexaeHus), oyaet
MeHbLUE.

Lpyrum BaXXHbIM MOMEHTOM, KOTOPbIN C/ieayeT yunTbiBaTb NP PACCMOTPEHNW 3aBUCKMOCTU OT paccTos-
HUs, iBNsieTCs Npeobpa3oBaHue ceicMmnYecknx BOSIH U3 O4HOTO BUAa B Apyroii. Yem 6onblue paccTosHue oT
UCTOYHMKA BMGpauuy 40 34aHus, Tem 60nblias yacTb BUOPALMOHHOW 3HEpPrMn nepefaeTcs 34aHU0 NoBepx-
HOCTHbIMU (pefieeBCX1MU) BOTHAMU U TEM MEHbLLIE B/IMAIOT HA HEro BOJHbI CXAaTUA 1 cABura.

Kpome ToOro, npu yBesnimuyeHnn paccTosaH1s NPpoNCXoAnT nepepacnpeseseHme aHeprum B 06,1acTb HA3KNX
yacToT. YacToTa JOMUHMpPYOLW el cocTaBnstoweit (cM. 6.3) ymeHbluaeTcs. [03ToMy, Kak npasuio, Npu oguHa-
KOBbIX pe3ynbTarax u3MepeHuii Bubpauun Ha pyHgameHTe 34aHmsa Yyem 60/blie pacCTosHUe 0T UCTOYHMKA,
TEM BblLLE PUCK MOBPEXAEHNST KOHCTPYKUUK (CM. pa3gen 9).

6 l3mepdAaemble BEINYNHBI

6.1 O6uwure noNoxeHns

MHOrouncneHHble UccnefoBaHnsa nokasaaum, YTo napameTpom BuGpaLun, B HanbosbLUer CTeNeHN Kop-
PeNVpPOBaHHLIM C PUCKOM MOBPEXAEHUS KOHCTPYKUUM 34aHUs, ABNSIeTCS NMKOBOE 3HAYeHMe CKOpoCTU. [laH-
HblIli MapamMeTp XapakTepusyeT 3Hepruo CencMmyeckux BOJSIH, BO3AENCTBYIOLMNX HA KOHCTpyKumio. OAHakKo
NMOMMMO 3TOTO CYLLLeCTBYeT elle psg pakTopoB (CM. 5.3), 0T KOTOPbIX 3aBUCUT PUCK NOBPEXAEHUSI KOHCTPYKL UM
npu A4aHHOM NKOBOM 3HAYEHUN CKOPOCTU. MHOTMeE 13 3TUX DaKTOPOB B TOW UM MHOW CTEMEHN CBSA3aHbI C Yac-
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TOTHbIM COCTaBOM BMbpauun. Mo3ToMy B 60/bLUNHCTBE N3BECTHLIX KPUTEPMEB OLLEHKM BUGpaLM NCNOMb3YIOT
[ONONMTHUTENbHbIN NoKkas3aTelb — YacTOTY AOMUHUPYIOLLE COCTaBNAOLW e cnekTpa curHana.

6.2 nKoBOE 3HaYeHne CKOpoCTu

OCHOBHbIM MapameTpoM, MCNOMIb3yeMbIM A1 OLEHKM BUbpaLmmn 3aaHnid, ABNSAETCA NMKOBOE 3HAYeHne
CKOPOCTU, N3MEPSIEMOE B HanpaB/IEHUU TPEX B3aMMHO NeprneHAUKYNsipHbIX Oceil X. y ur — vpeak X, vpeak y un
vpeak r cooTBeTCTBEeHHO. OCb z HanpaB/iieHa BepTUKalbHO BBEPX. HanpaBneHWs ropusoHTasIbHbIX OCER X Ny
3aBUCSIT OT TOUKM U3MEPEHWNIA M ONpeaensatoTCsa 0COGEHHOCTAMN reOMEeTPUM KOHCTPYKLMK B laHHON Touke. Han-
pyMep. Npu yCTaHOBKe AaTynka BUGpaLuum Ha BepTUKabHOW NOBEPXHOCTU 610Ka oyHAAMEHTA OA4HY U3 ropu-
30HTasIbHbIX OCEl BbIGMPAOT B HaMpas/eHN HOpMasnu K faHHON NOBEPXHOCTW, a NPy YCTaHOBKE AaTYMKOB
BHYTPU 3[4aHUS HanpaB/ieHNst U3MEPEHWNI BbIGUPAtOT, MO BO3MOXHOCTHW, BAO/b HECYLLMX 3/IEMEHTOB KOHCTPYK-
uun. Apyroi cnocob — HanpasBWTb OAHY 13 TOPU30HTAsIbHbIX OCE B CTOPOHY MCTOYHUKA BUbpaymu.

[nsi oueHkn Bubpauumn onpegensioT vpoak max— HanmGosbliee U3 MUKOBbIX 3HAYEHWIA, MOMTYYEHHbIX AN
KaX[10ro HanpaB/ieHUs U3MepeHWii:

vpeak. max —max {vpeak X, ypeak.y' "peak, r)-

B 3aBUCMMOCTM OT TNA MCNO/b3YEMOro faTumka BuGpaumum n3amepseMoin BeIMUYrHoi, NOMUMO CKOPOCTH,
MOXET BbITb YCKOPEHME C NOCNEAYIOL MM BbINO/THEHVEM ONepauuy MHTErPUPOBaHNS.

MpumeyaHune — MNOCKONbKY NMKOBOE 3HAYEHNE CUTHAMA YYBCTBUTENbHO K (ha30BOIi XapakTepucTuke nsmepu-
TenbHON uenu, cneayeTt y6eanTbCsa, YHTO UHCTPYMEHTabHAA peanunsalns npoyesypbl MIHTETPUPOBAHUS HE BHOCUT cyllec-
TBEHHbIX (ha30BbIX NCKaXKEHWIA B CUTHAN CKOPOCTH.

6.3 YacToTa fOMUHMPYHOLWEN cocTaBnsoL el

YacToTy fOMUHMPYIOLLLEl COCTaBNAOLEN onpeAensioT cneayowmum o6pa3om. Ha rpadmke 3aBncmmoc-
TV CUrHaNa CKOPOCTUN OT BPEMEHU BblAeNAT 061acTb nogbema Bubpaumu, rae CKopocTb UMeeT MakcumMasib-
Hoe 3HauyeHue (ecnu curHan Bubpaunm He NMeeT APKO BbIPaXXEHHOro MMMNYNbCHOrO Xapakrepa, T.e. Ha BCeM
nepvoje n3MepeHuii ypoBeHb BUGpaLnm n3mMeHseTCcsa He3HaunTebHO, TO BECb Nepunos n3MepeHuii paccmar-
puBaloT Kak oAHy 06nacTb). MNpumeHsaa npeobpasoBaHue ®Pypbe, oNpeaensatoT YaCcTOTHLIN cocTaB BMbpaLum
ANA curHana B BblAe/IeHHOlM 061acTn 1 Haxo4AT AOMVHUPYIOLLME YacTOTHbIE COCTaBALME 3TOr0 CUrHana
(ofHY Wnn HeckonbKo). MoflydyeHHble 3HAYeHUA YacTOT AOMUHUPYHOLKUX COCTaBNAOWMX UCMONb3YIT Npu
OL,eHKe CTeMneHu XeCcTKOCTHN Bubpaumu.

7 CpepcTBa U3MepeHU U aHanusa

7.1 CpepfcTtBa M3MepeEHUA MMKOBOTO 3HaYeHns

N3meputenbHas cuctema Ao/mkHa obecneynBaTb U3MEpPEHME NMKOBOTO 3HAYEHNS CKOPOCTH B Auanaso-
He 4yacToT He MeHee YeM 0T 140 250 'y M B AManasoHe M3MepseMbIX 3HAYEHUI He MeHee YeM 0T 140500 mm/c. a
Takke obecneynBaTb perncTpaylmio BpeMeHn HabiAeHNs MMKOBOro 3HaYeHUS.

TunuyHas nsmMepuTeNbHaa cucTeMa CocToMUT U3 AaTUMKOB BUGpaLmMmn, yCTPONCTB CoriacoBaHus curHana,
YCTPOWCTB XpPaHeHWs AaHHbIX, MOS0COBOro hvibTpa C NI0CKOBEPLUMHHON YAaCTOTHON XapaKTepuUCTUKOW B
3a/laHHOM Anana3oHe YacToT U3MepeHUii N NOKa3bIBaOLLMX YCTPOACTB. ECn Ans fanbHelilero aHanmsa cur-
Hana (BO BpEMEHHOW 14acTOTHOM 061acTsAX) UCNOMb3YOT YCTPONCTBA 3anucy, 3TU YCTPOCTBA TakKe BXOAAT B
COCTaB M3MePUTE/NbHON Lenu.

PaclumpeHHas HeonpeeneHHOCTb N3MEPEHMIA MMKOBOTO 3HAYEHNSA CUTHana npu koaddumumeHTe oxaa-
Ta, paBHOM fiByM, 06yCNOBNIEHHAA OTK/OHEHNEM aMNANTYAHO-4aCTOTHOW 1 (ha30BO-4aCTOTHON XapakTepuc-
TUK M3MEPUTE/IbHOTO TPaKTa, paspeLlleHneM CUCTEMbI MO0 BPEMEHMW, HEJIMHEHOCTbIO CUCTEMbI B 3afaHHOM
AVHaMU4yeckoM fmana3oHe nsMepeHuii, CobCTBEHHbIMU NOMeXamy B U3MEePUTENIbHO Lienun 1 B3auMHbIM BNUS-
HVeMm KaHasnoB npu paboTe B HOPMasibHbIX YC/I0BUAX OKPYXKatoLei cpefbl, He Ao/mKHa npesbiwartb 20 %.

7.2 [aTuynkn Bnbpauunun

Ona namepenuii Bubpauum 3gaHnii 06bIYHO MPUMEHSIIOT akcenepoMeTpbl UK 4aTunkn ckopocTu (reodo-
Hbl). [pn MCNoONb30BaHWN aKkcenepoMeTpoB B COCTaB M3MEPUTENIbHOW Lenn AO/HKHO BXOA4WTb YCTPOMCTBO
VUHTErpnpoBaHusa AN NoslydyeHus curHana ckopoctu. MocKosbKy Takas xapakTepucTuka, Kak nMKosoe 3Have-
HMe CKOpPOCTW, YyBCTBUTE/IbHA K (Da30BbIM COOTHOLLEHUSAM B CUrHase, ocoboe BHMMaHue Heobxoammo obpa-
WwaTb Ha TOYHOCTb peanusaunm as3oBO-4aCTOTHOW XapakTepuCTUKN M3MEPUTENbLHON Lenu, BkIualoLlel
aKkcenepoMeTp 1 yCTPOWCTBO NHTErPUpPOBaHUS.

Mpn npuMeHeHnn reohoHOB CNneayeT yunTbiBaTh, HTO COGCTBEHHASA YacToTa Kosie6aHUin TakMx aTumkoB
HaxoauTcsa B Amana3oHe oT 6,540 9,5 Ny, T.e. nonagaeT B Auana3oH n3MepeHuin Bubpauun. rNocne ycraHoBKM
reothoHa, Hanpumep, B rPYHT, COGCTBEHHAsA YacToTa ero kofiebaHnini 3MeHAeTCs, HO NO-NPexHemMy MoXeT
ocTaBaTbCs B Npefenax Avana3oHa 4acToT n3mepeHuii. MoaToMmy He06X041MMO, YTOObI B U3MEPUTESbHYIO LieMb
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BXO/ZIM/10 YCTPOICTBO KOMMNeHcaumm (06bI4HO NPOrpaMMHOE) HepaBHOMEPHOCTM YACTOTHOM XxapaKTepucTUKu B
AvanasoHe 4acToT U3MEPEHUIA.

7.3 CpepacTBa aHanm3a 4acTOTHOIO cocTaBa curHana

O6bIYHO A4/18 aHa/IM3a CurHana C Lesbio onpeaeneHns 4acToT AOMUHUPYIOLLMX COCTaBASAIOWMNX NCNOSb-
3YI0T €ro LMpoBYyH 3anunch 3a Nepuos U3MepeHuid. YCTpoicTBo aHanmnsa ,o/mKHO o6ecrneumsaTb oTo6paxe-
HWe BCero BPeMEeHHOT0 CUrHasna 3a nepuog usMepeHuii 4ns onpegeneHns xapakrepa suépauum.

Ecnu Bubpawmsi HOCUT APKO BbIPaXXEHHbI UMMY/bCHBI XapakTep, TO 13 CUrHana «Bblipe3atT» UMNY/bC,
rfe curHan ckopocTu MeeT MakCUMaslbHOE 3HauYeHne, nganbHenweMy aHannsy noABepraT «Bbipe3aHHbIi»
y4YacToK peanusauum.

Ecnu B Hayase 1 B KOHLE aHaNn3UpyeMoii 3anucu Ha nHTepsane [/. t + T\ 3HayeHne curHana He 6,13KO0 K
Hy/t0, TO Nepes NpoBeieHNeM aHannsa B 4aCTOTHOM 061aCTU er0 YMHOXatoT Ha OKHO XaHa hw (T):

1 cos[2-(tr 0/71. ,£T£,+ 7

MT> 2

[n15 aHanM3a 4acTOTHOIO cocTaBa CUrHasia CKOPOCTU UCMO/Ib3YOT aHaIM3aTop, peanusyioLlmnii npeobpa-
30BaHne dypbe (Hanpumep, npoueaypy 6bICTPOro Npeo6pasoBaHus dypue).

MpumevyaHuns

1 OKHO XaHa flyulle Apyrux 06bIYHO NCMONb3YyEMbIX HA MPaKTUKe EpEMEHHbBIXOKOH COXpaHsAeT COOTHOLWeHNe Mexay
YaCTOTHbIMU COCTaB/IALWMUMU CUTHANA, YTO 0COBEHHO BaXHO NPV onpeAeneHnn JOMUHNPYIOLUX COCTaBIAIO L UX.

2 [lns onpegeneHna 4acToThl JOMUHUPYOLL el cocTaBnAloW el Ha NpakTUKe YacTo UCMOb3YT MeTo/ aHanunsa Bo
BPEMEHHOW o6nacTu: onpeAensioT MakCUManbHbli MUK cUrHana u 6nuxaliwme MOMEHTbl BPEMEHU NepecevyeHnsa curHa-
JIOM CKOPOCTU HY/1EBOT0 YPOBHS M0 06€ CTOPOHbLI OT 3TOr0 NMKa. Ha 0CHOBE NMO/Ty4EHHOTO BPEeMeHHOro nHTepeana Jronpe-
AeNnaT 4acToTy AeTEPMUHNPOBAHHON cocTaBnAWeld Kak BeIMYMHY, 06paTHO nponopumoHanbHyto 2 JI. C nomouibio
[aHHOTO MeToja, Kak NMpaBuI0, MOAy4YalnT 3aBbllieHHbIe 3HAYEHNSA YacToThl AOMUHUPYOLW e cocTaBnsAwLWield no cpas-
HeHWo ¢ MeTo40M Npeo6pa3oBaHns ®ypbe, NO3ITOMY ero He peKOMEHAYETCS NPUMEHATb faxe /15 CUTHAI0B NPOCTO POPMbI.

8 V3mepeHuns

8.1 Touku namepeHui

CyuiecTByeT fjBa OCHOBHbIX N0AX0a K BbI6Opy MecTa u3MepeHuii BUGpaLum npmu oLeHke ee BO3AelNcTBUs
Ha 34aHue: eBponeckuii n amepukaHckmii. B CLLA nsmepsioT Bubpauuio rpyHTa B61n3mn doyHaamMeHTa 3ganns,
a B EBpone nsamepeHuns npoBoAAT Ha caMoM dbyHAameHTe. DTO passimyne MeeT UCTOPUYECKNTA, a He MPUHLU-
nuanbHbIA xapakTep. 115 OLeHK1 BO3AeACTBNA BUOPaLMM Ha KOHCTPYKLMIO 34aHNsA NpesnoyTUTesIbHO Bblbu-
paTtb TOUKM N3MepPeHnsa BubpaLun HenocpeACTBEHHO Ha KOHCTPYKLUN.

Ecnu npoBectn namepenus Ha pyHaaMeHTe 34aHnss HEBO3MOXHO, TO TOUYKM M3MEPEHUS [O/KHbI HAaXo-
AVTbCS Ha HWXHel YacTu (Ha BbiCoTe He 60n1ee 1 M OT YpOBHSA rpyHTa) BHELLHEN HecyLLei CTeHbl 34aHuns. Peko-
MeHAyeTCs. 4TOObl TOUYKM M3MEPEHUS HaxOAWIWCb Ha TOW CTOPOHE KOHCTPYKUMKM, KOTopas ob6paijeHa K
NCTOYHWKY BUOpaLnK.

Kone6aHus, BbI3BaHHbIE ABVKEHVEM TPAHCMOPTa MW CTPOUTEbHbIMK paboTamu (B3pbiBamu, 3a61BKOI
cBalit), MOTyT yCUNBaTbLCS NPW MX pacnpocTpaHeHn BBEPX MO KOHCTPYKLUM 3aaHus. Mo3aToMy pekoMmeHayeTcs
NPOBOAUTBL AOMONHUTENbHbIE U3MEPEHNA HA BEPXHEM NePeKpbITUM 3aaHns. NS BbICOKMX 34aHuii (Bbilwe 12 m)
pekomeHAyeTCs NPOBOANTb AONOMHUTENbHbIE NU3MEPEHMWS C MOMOLLBIO AAaTYMKOB, yCTaHaBANBaEMbIX B psj No
BepTMKanu yepes Kaxable 12 M. 4To6bl 06ecneynTb BOSMOXHOCTb HABMOAEHNS 38 XapakTepoOM U3MEHeHUs
BMbpauunn. Bubpauuio n3amepsaoT Ha HECYLLMX 3/IeMeHTax, onpeAenaioLWwmnx XXecTKoCTb KOHCTPYKLMKN, 06bIYHO
B6/1M3U ee yrnos.

Lna npoTshkeHHbIX 3aaHnii (ANnHoW 6onee 10 M) pekOMeHAYeTCA Ha KaXAol CTeHe Ha OAHOl BbicoTe
YyCTaHOBUTb HECKO/IbKO AATUMKOB BMbpaLmm, no kpaiHeli mepe, B6A13M yri0B 1 nocepenHe CTeHbI.

MpumeyaHune — Bubpauus MexayaTaxHbIX NepekpbITUA U NEPEeropofok MOXeT GbiTb 3HAYUTENbHO Bbllle
BMGPALNN HECYLLNX 3/1EMEHTOB, 04HAKO OHA 06bIYHO HE CBSI3aHa C PUCKOM MOBPEXAEHNS KOHCTPYKLUN 34aHUS.

8.2 YcTaHOBKa AaT4YMKOB BUGpaumm

8.2.1 YcTaHOBKa Ha KOHCTPYKLWIO 34aHNA

Mpu ncnonb3oBaHNM B KauyecTsBe faT4yMKOB BUOPaLUy akcennepoMeTPOB OHU AO/KHbI ObITb YCTAHOB/EHbI
B cOOTBETCTBUM C TpeboBaHnsamu FOCT NCO 5348.

KpenneHne gaTumka AO/MKHO ObITb XXECTKAM, HE AOMYCKAOLMM YrOBbIX KONle6aHunii, NoaToMy cneayeT
nsberaTb yCTAHOBKM AaTYMKOB Ha KPOHLUTEliHbI 1 Apyrie BcnomoraTesibHble npucnocobnenns. Ecnm Heobxo-
AVIMO 1CNoMb30BaTh TPU AaTyrka A8 U3MepPEeHUi BU6paLumn B Tpex B3aMMHO NepneHauKynspHbIX Hanpasne-
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MUSIX. MPUMEHSAIT CTa/ibHOW Ky6, KOTOpPbIA 3aKpennflT Ha KOHCTPYKUMM C MOMOLLbIO LUAWALKA WAn
6bICTPOOTBEPAEBAILLEN CMOSIbI.

YCTaHOBOUHbI pe30oHaHC akcesniepoMeTpa A0/HKeH HaxoAnTbCA Ha yacToTe Bbiwe 1000 Iy, 4Tobbl He
0Ka3blBaTb BIVAHWSA Ha pe3ynbTaTbl M3MEepPEeHWii.

OTKNOHEHME OCU YyBCTBUTE/TLHOCTY AaTynKa OT 3af,aHHOro Hanpas/ieHNs U3IMepPeHnin He AO/IKHO ObITb
6onee 5°.

8.2.2 YcTaHOBKa Ha rpyHT

Ecnv no3sonseT TUN rpyHTa, AaTumK MOXHO 3aKpenuTb Ha XECTKOM CTa/lbHOM CTEpPXHe (4uamMmeTpoM He
mMeHee 10 Mm), BOUTOM B NOBEPXHOCTHbIW Col rpyHTa. CTepXeHb He A0/MKEH BbICTynaTb Haj NOBEPXHOCTbIO
3em/1 60/1iee Yem Ha HeCKObKo MuMmeTpoB. Ocoboe BHUMaHue cnegyeTyaennTb o6ecneyeHunto naoTHOro
KOHTaKTa Mexay aTinkom 1 rpyHToM. B cnyyasx, korga npegnonaraemoe 3HaueHne yCKOPeHNs MOXeT npeBbl-
waTb 2 M/C2, CTepXeHb A1 COXPAHEHUSA CBOETO MOSIOXEHUS BHYTPU FPYHTA AO/HKEH ONUPATLCA Ha XECTKYHo
naowaaky.

Ecnu faTunkycTtaHaBNMBaOT HEMOCPELCTBEHHO BHYTPU FPyHTA /191 YMEHbLUEHUS UCKaXKEH WA, Bbi3blBae-
MbIX YCT@HOBOYHbIMU MpUcnocobeHnamu, To rybrHa ero ycTaHOBKV A0/MKHA, NO KpaiviHel mepe, B Tpu pasa
npesbIllaTh XapakTepHbIli pasMep gatunka. lonyckaeTca yctaHaBNnBaTh AaTUNK HA XECTKYI0 N1acTUHY, COOT-
BETCTBYIOLLYIO YCNOBUIO

m/pr3£ 2.

rae T — macca gatyuka BMecTe ¢ N1acTUHOM;
r— 3KBUBA/IEHTHbIV pagnyc nnacTuHsbl;
P — NNOTHOCTb FPyHTA.

TakoWi NNacTUHON MOXET 6bITb, HANPUMep, NAUTa LOPOXHOTo NOKPbLITUA. NA 60/1bWNHCTBA NOYB 3HaYe-
Hue p HaxoauTcs B npegenax 1500 — 2600 kr/m3.

Mpyv BbICOKOI TBEPAOCTM FPYHTa (HanpumMep, CKasibHOM NOpofbl), He NO3BONSAOLLEA NCNONb30BaTb BbILLe-
yKasaHHble MeTo/bl, JaTuMK yCTaHaBMBalOT HENOCPeACTBEHHO HA NOBEPXHOCTb IPYHTa C CO6NI0AEeHeM Tpe-
6oBaHuii 8.2.1.

8.3 [MpoJoNXUTENbHOCTbL U3MEpPEHNIA

MpoAO/IKUTENBHOCTb M3MEPEHUIA 3aBUCUT OT KaTeropum UCTOYHMKA BUOGpauuu. Mepuogbl KOHTPOS,
HabnAeHNa 1 M3MepeHnit foMKHbI ObITb ONpeaeneHbl CornacHo Tabnuue 2.

Ta6nuya 2— MNpoAONKUTENBHOCTL UBMEPEHNIA

KaTeropus ncrouHuka Mepwviog KoHTpONS Mepwog HabnoaeHns Mepuog n3meperHunn
MocTosiHHOE Bo3aelii- NleHb/negensa/nepnopg [lBa nepuoga Mexay OavH pa6ounii Lukn’’
cTBUeE paboTbl UCTOYHUKA NUKOBLIMU 3HAYEHUAMMU
Mepuoguueckoe Bo3paeii- OeHb Tpu pabouux uukna un OpauH pa6bounidi yukn"
cTBue 6onee
EAVHWYHbIE BO3AeCcTBUA NeHb Tpu efuHUYHBIX BO3- Kaxpgoe Bo3aeit-
peiictems cTBue"

11M3MepeHust NPOBOAAT HE MeHee Tpex pa3. MI3aMepeHHble Ha Kax40M Nepuoae NUKoBble 3HAYeHUsA He AOJIKHbI 0T-
nnYaTbCA OT cpefHero 3HavyeHus 6onee yem Ha 10 %. Ecnu 3To ycnoBue He BbINOMHSAETCA, LONONHUTENbHO NPOBOAAT
ewe Tpy M3MepPeHus.

Mpumep — 4NA Takoro MCTOYHUKA NEPUOANYECKOTO BO3AECTBUS, Kak Konep, Nepuos KOoH-
Tpons paBeH ofHOMY pa6oyemy fHI0, a Nnepuog HabNlAeHUs AO/KEeH BKIOYaTb B cebs He MeHee
Tpexpabounx LUKNOB (CM. pUcyHoK 1). Pabounm LUKIOM B JaHHOM C/y4Yae CUMT al T NOJHYI0 3a61B-
Ky cBau.
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1— ypoBeHb BUGpauuu; 2 — Bpemsl (B yacax); 3 — nepuog U3MepeHwii; 4 — nepuog HabmoAeHuii; 5 — nepuoa KOHTpons

PucyHok! — MpofonXnTeNnbHOCTb U3MEPEHNi

8.4 KOHTpO/b NpaBWILHOCTW NPOBELEHUS U3MEPEHNIA

KoHTponb npasBuibHOCTU NPOBEAEHNA U3MEPEeHWli OCYLLeCTBAAIT NyTeM Nepuoanyecknx NpoBepOK
paboToCnoCo6GHOCTU U3MEPUTENBHON CUCTEMBI HA MECTe ee YCTaHOBKM U HabNto4eHreM 3a (DOHOBbIM LLYMOM.

Mpu npoBepkax Ha MecTe YCTAHOBKM ONpeAensioT nepefaTtoyHbie XapakTepucTuku Beeli n3mepuTenb-
HOW Lienn — 06bI4YHO MEeTOA40M CPaBHEHUS.

Moa hOHOBBIM LLIYMOM MOHMMAIOT NOKa3aHUa cpeacTBa U3MEPEHW B OTCYTCTBME UCCieayeMoin BUGpa-
uvmn. Ecnmn ypoBeHb n3mepsieMoii Bubpauum npesbilliaeT hOHOBbIN WyM MeHee YeM Ha 5 ab. oueHka Bo3aeii-
CTBUS BUOGpaALMN HA KOHCTPYKLMIO 3[4aHUSA MOXeT OblTb OCyLleCTB/IeHa TOMbKO NOC/ie COOTBETCTBYOLLEN
KOppeKLun pesynbTaTos U3MepeHuit.

9 OueHKa pe3ynbTaTtoB U3MEpPEHU

9.1 O6wure nonoxeHns

N3mepeHusa Bubpauumn 3gaHnii NpPoOBOAAT C Le/blo CPaBHEHWA NOJyYEHHbIX pe3ynbTaTtoB ¢ 3afaHHbIMM
npefesbHbIMN 3HaYeHUAMU (KPUTEPUAMU OLieHKM). OCHOBOI BCEX U3BECTHbLIX U LUMPOKO MPYMEHSAEMbIX Ha
npakTke KpUTeprneB ABNAETCA PUCK ErKUX (KOCMETNYECKMX) NOBPEXAEHNI KOHCTPYKLMN.

MocKoNbKy PUCK NOBPEXAEHNA KOHCTPYKL MM 3aBUCUT He TO/IbKO OT MUKOBLIX 3HAYeHWi Bubpauuu, nsme-
PEeHHbIX B 3afjaHHbIX TOUYKaX, HO 1 OT Apyrnx hakTopos (cM. 5.3), kpuTepun oLeHKn BubpaLmu, no cytun, npes-
CTaBNAOT cO60N KOpPPEKUMo pesynbTaToB M3MEpeHWd B COOTBETCTBUM C 3TWMK dhakTopamu. MNpu aTom
CyLLLeCTBYIOLLME KpUTEPUM MOTYT 6bITb pasfesieHbl No Cnocoby KOPPEKLMN Ha iBa BUAA: YaCTOTHO-3aBNCUMbIE
N KOMMNEKCHbIE.

B npunoxeHun b paccMOTpeHbl KpUTEPUN OLeHKW, Hanboee LWNPOKO NPUMEHAEMbIE B MeXAYHapOoAHO
npaxTuke.

NMpumeuyuaHune — He3aBUCUMO OT MPUMEHAEMOTO KPUTEPHUS, aCE OHU NOCTPOEHbI NO pe3ynbTaTtam cTaTucTu-
ueckoii 06paboTKM faHHbIX MCCIe40BaHNM N 6a3UPYIOTCS HA NPEANOJIOKEHUN, 4TO MPU NPEBbIWEHUN YKa3aHHbIX Npeaeb-
HbIX 3HAYEeHUI pUCK MOBPEXAEeHNs KOHCTpYyKuun 6yaeT He 6onee 5 %. OfHako B AeiCTBUTENbHOCTM NUWb HEGONbLWAs
4acTb NpPoaHanM3NPOBaHHbIX AAHHbIX OTHOCU/IACH K CUTYaUUsM, r4e NPOU30LW /0 NOBPEeXAEHUEe KOHCTPYKuun. Moatomy
npvBOAMMbIE NPeAebHbie 3HAYEHUSI MOXHO paccCMaTpuBaTh Kak KOHCEPBATUBHbIE.

9.2 YacTOoTHO-3aBUCKMbIe KPUTEPUU OLLEHKU

[N 4yacTOTHO-3aBUCUMbIX KpUTEPUEB B/IUSAHNE GOJbLUMHCTBA (DAKTOPOB BblpaxaeTcs B BUE 3aBUCK-
MOCTU NpeAesbHOro NMKOBOro 3HaYeHWSA CKOPOCTH OT YAaCTOTbl AOMUHUPYIOLLER cocTaBnsAoLei. Mpy aTom Tun
KOHCTpPYKLMKM 3aaHns (5.3.3) 06bIYHO ABNSETCA HEYYTEHHBIM (hakTopoM, TpebyoL MM cnelmanbHOro paccMoT-
peHuns. /19 3TOro CTPOAT HECKOJIbKO KPUBLIX 3aBUCUMOCTU NpeesibHOro NMKOBOro 3Ha4eHns CKOPOCTH OT Yac-
TOTbl LOMUHUPYIOLLE COCTaBNAAOLWEN — KaXAYyto 4715 KOHKPETHOTO T!Ma U COCTOSAHWNS KOHCTPYKLUW.

MpumeyaHune — YacToTa AOMUHMPYOLLEN cocTaBnaLW el 06bIYHO HaxoaMTCca B AuanasoHe oT 540 100 y.
NO3TOMY NPY NOCTPOEHUMN KPUTEPUS OTPAHNYMBAIOTCS YKA3aHHbIM AMana30HOM 4acToT.
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MockonbKy cBeieHne HecKoIbknx hakTopoB KOLHOMY (4acToTe AOMUHUPYIOLLE cocTaBNAoLLLel) Hens-
6eXHO NPMBOANT K NoTepe MHopMaLMK, YCTaHOB/IEHHbIE NpefefibHble 3HaYeHns criefyeT paccmaTpuBatb
KaK 3afjaHHble AN «HanXyALWnx» yCNoBUiA, T.e. B KOHKPETHbIX CUTYauusax npefesibHoe 3HauyeHne MoXeT ObiTb
yBenuyeHo (cMm. 5.3.2).

9.3 KoMnieKCcHble KpUTepun oLLeHKU

Mpun NpYMEHeHNN KOMMIEKCHbIX KpUTEPUEB OLEHKMN NPOBOAAT KOPPEeKUWo NpefenbHoro 3HavyeHus o
Kax oMy 13 BIMAOLWMX (haKTOPOB, YKa3aHHbIX B 5.3.

10 MpoOTOKON N3MepeHUi

MpoTokoN N3MepeHuii 4OMKEH COAePXaTb CneayoLLy0 NHdopMaLuio:

- HAMMEeHOBaHNs OpraHM3auny — 3akasyvka v opraHmsauyum — UCNOHUTENS U3MEPEHWA; CBeAEHNS O
[loroBope, BCOOTBETCTBUM C KOTOPbIM GblIM NPOBELEHbI U3MEPEHUST; AaHHbIe O N11Lie, NPOBOAMBLLEM U3MeEpe-
HWS; gaTy U MecTo NpoBeAeHNs N3IMepeHuii, NoroAHbIe YyC10BMSA BO BPEMS N3MEPEHNUIA;

- onMcaHne NCTOYHMKa BUGpaLun (B3pbiBbl, 3a6uBKa cBaii, paboTa MallnH, LOPOXHbIA TpaduK 1 T.4.),
yKkasaHune BpeMeHU 1 4acToTbl NOSIBNEHNA BUGpaLvm, ee Nnpoao/mKUTENbHOCTY;

-onucaHne COOpPYXeHUs, AN KOTOPOro Obliv MnpoBefeHbl M3MepeHus (agpec, HasHayeHue, Tvn
KOHCTPYKLWM C yKa3aH/eM pa3MepoB U MaTepunasnos);

- B3aMMHOe pacnosioxXeHre NCTOYHMKA BUBpaummn 1 ToUeK U3MepeHuin C NPUIOKEHNEM CXEMbI;

- YCNI0BUSA OKpyxatoLieli cpeabl (COcToAHMeE hyHAaMeHTa, reosiornyeckue ycnoBus, ypoBeHb NOA3EMHbIX
BO/. NOTOAHbIe YC/I0BUS);

- ypoBeHb (DOHOBOW BUbpaumm;

- UCNONb30BaHHbIe CPeACcTBa M3MEPEHWIA N aHanm3a (Tun u MoAaesnb AaTuuka BubpaLum, cnocob 1 xapak-
TEPUCTUKM ero KpenaeHus, yCTpoicTea coriacoBaHnsa curHana, 3anvucu v aHannsa, MetToA v cpeicTsa onpege-
NIeHUS YacTOTbl LOMUHUPYIOLLE cocTaBnALLEell), CBEAEHNS O MOBEPKE CPeACTB U3MEPEHNIA;

- n3mepsieMble BeNNYNHBI;

- pe3ynbTaTbl U3MEPEHNIA B KAXXL0N TOUKE N3MEPEHUIA:

- OLeHKy pe3ynbTaToB n3mepeHuii (conoctasneHmne ¢ npeaesbHbIMU 3HaYeHUAMY C yKa3aHWeM UCTOUHU-
Ka npefenbHbIX 3HaYeHNA).
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MpunoxeHune A
(pekomeHpgyemoe)

OueHKa MeXaHNYeCKNX HanpskeHnli B KOHCTPYKLMUM NO MMKOBbIM 3HAYEHUSIM CKOPOCTH

Bubpauuio Taknux 3aNemMeHTOB 3aHWii, Kak CTEHbI U MeXAy3aTaXHble NepekpbITUSA, MOXHO OLEeHUTL N0 Co3jaBaemMbiM
€ MeXaHNYeCKUM HanpsXXeHnsam.

MexaHuyeckne HanpsaxeHuns B 6ankax n nnacTuHax, BO3HuKaloWwme npn nx konebaHnax Ha yactorte, 6/1M3KOI K pe3o-
HaHCHOW. MoryT 6bITb paccunTaHbl No pe3ysbTaram I/I3MepeHVII7I CKOPOCTW M 4acCTOTbl NpW yC/I0OBUN, YTO 3TN U3MEPEHUSA
BbIMOJ/IHEHbI B TOYKAX, A€ 3HaYeHne CKOpPOCTM MakcuMmanbHoe. B aToM cnyyae 3HaHue ycn0BUl 3aKpensieHns n XecTKocTH
dnemMeHTa ANd OUeHKU BO3HUKaKLWNX B HEM Hal'lpﬂ)KeHI/IVl He aiBNnseTcs 06583aTeNbHbIM

[na 6anokun 6eTOHHbLIX NNT.aPMUPOBAaHHbLIX BOAHOM HanpasaeHUn, NPAMOYIONbHOIO CEYEeHNss paBHOMEPHO Xec-
TKOCTWU, Harpy>XeHHbIX HeKOTOpOVI Maccoi, NMPUMEHAKT criegylouiee COOTHOWEHNEe MexXxay MakCMManbHbIM 3Ha4YeHuem

N3rM6HOro HaNpPAXeHUa oTax U MakCUMasbHbIM 3HAYEeHUWEeM CKOPOCTU vMmax. KOTOpOoe He 3aBUCUT OT A/INHbI, WNPUHbLI U
BbICOTbI 6anku:

°T«K

rAae vmax — MakCMMasibHOe 3HauyeHue CKOpoCTW No BCell AnnHe 6anku;
Edyn — guHamuyeckuii Mogynb ynpyroctu matepuana 6anku,
p — NNOTHOCTbL MaTepuana 6anku;
G
— KO3(h UL MEHT HArpy3Kn NpU HarpyxeHUn 6ankm NnoMnmo ceoeli co6¢cTBeHHON macchl CiiBaTel,e n paBHoMep-
® beam

HO pacnpefeneHHoii Harpyskoii Goflie, W s (G,0, = + GO(, erfoadj);
kn — 6e3pa3mepHblii MofanbHbli KO3 M ULNEHT, UMe WA 3HaYeHne B Anana3oHe oT 140 1.33 n3asBucsawnii ot
YyCNOBWIA 3aKpenneHns n Homepa mMofAbl kKonebaHuii, BANAHNE KOTOPbIX, OHAKO, HE3HAYNTENbHO.

Ons 6eTOHHbBIX NJUT C NEPEeKPECTHOW apMaTypoil NoydeHHOe 3HAYEeHWe HaNPSHKEHUS MOXHO paccMaTpuBaTth Kak
oL eHKy CBepXy.
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MpunoxexHune b
(cnpaBouHoe)

OueHka Bubpauuu 3gaHuin

B.1 O6wune nonoxeHuns

B HacToAwWweM MpUIOXeHUN NpuBeAeHbl Hanbosee 4acTo UCMOMb3yeMble B MeX/AYHapoAHON npakTuke Kputepuu
oueHkn Bmbpayunn 3gaHuin, ycTaHOBMIEHHbIe HALMOHANbHLIMU CTaHAapTaMun U APYrMMU HOPMAaTUBHbLIMU AOKYMEHTamMmmn
3apybexHbIX CTpaH.

5.2 YacTOTHO-3aBUCVWMble KPUTEPUMN OLEHKN

5.2.1 DIN 4150-3:1999'"

MpepenbHble 3HaYeHNA (PUCYHOK B.1) ycTaHOBMEHbl B OTHOLWEHNUN KPaTKOBPEMEHHOW BUGpaynmn Ana NUKOBbIX 3Ha-
YeHwuii CKOpoCTK Ha hyHAaMeHTe 34aHna (CM. 6.2)4Na Tpex kaTeropuii 3gaHuii:

- 34,aHU 4eN0oBOro Ha3Ha4YeHNA, NPON3BOACTBEHHbIX 34aHNI N COOPYXEHWIA, UMEIoLW X aHANOTUYHY0 KOHCTPYKLUIO
(kaTeropus 1):

- XUNbIX 30aHUIA N 3[aHUA, UMELWNX aHaNOTNYHY KOHCTPYKLUIO UK Ha3HavyeHune (kaTeropus 2);

- COOPYXEHWIi, He OTHOCAWMUXCA K KaTeropuam 1 unm 2. uMerLne BbICOKYIO COLManbHYl0 BaXHOCTb (Hanpumep,
OXpaHsieMblX MAMATHUKOB apXUTEKTypbl >

[lononHNTENbHO NpeAnaraeTcs U3MepATb CKOPOCTb B TOPU3OHTANbHOM HanpaBfeHUN AN BEPXHETO NepekpbiTUA
3faHua yiilp/ifcor- NMpegenbHble 3HaYeHNS 3TOW XapakTepUCTUKN ANA KPAaTKOBPEMEHHOI 1 NPOAO/IKUTENbHOW BUBpaynm
npueefeHbl B Tabnuue b.1.

Ecnu npefenbHble 3Ha4YeHNA ANA NepekpbITUi (CTeH) NpeBbilWaloT yka3aHHble B Ta6nuue B.1. pekomeHayeTcs oue-
HUTb MEXaHNYyecKkne HanpsXXeHUa cornacHo NpuaoXxeHunio A.

rtoMMSHWtHMttacpoarv, nmfa

PucyHok 6.1 — lMpepfenbHble 3HA4YE€HNA CKOPOCTU, U3MEPEHHON Ha (DyHAaMeHTe 34aHna

5 HaunoHanbHbIl cTaHgapT Fepmanum DIN 4150-3:1999 «Structural vibration — Pari 3: Effects of vibratson on
structures» (Bubpauua coopyxeHuit. YacTb 3. Bo3geiicTBue BubpaLumn Ha COOPYXeHNs).
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Tab6nunua b.1— PekomeHayeMble npegenbHble 3HavyeHusa vhi9hBoor

w  bl“'C
Kareropusi coopyxeHus
KpaTkoBpemeHHas Bubpauus MpogomkutensbHas Bubpauus
1 40 10
2 15 5
3 8 25
MpumeuvaHune — MNpuBefeHHbIe 3HAYEHNA MOTYT 6bITb MPUMEHEHbI TakKe K MPOMEXYTOUHbIM NepekpbITUAM

3[4aHnA, a Takxe K ero cteHam.

5.2.2 B3T3B6-r1n3331l»

MpepenbHble 3HaYeHna (PUCYyHOK B.2) ycTaHOBNEHbl a OTHOWEHNN KpaTKOBPEeMEHHOI BUGpaynm ANa NUKOBbIX 3Ha-
YeHWIi CKOPOCTN Ha thyHAaMeHTe 3gaHuna (CM. 6.2) 4ns ABYX KaTeropuii 3aaHnii:

- 34aHW €N10BOr0 Ha3HaYeHNA N NPOU3BOACTBEHHbIX 3aHNIi, UMEIOLLNX KAPKaCHbIe U apPMUPOBAHHbIE KOHCTPYK-
unmn (kateropusa 1);

- KWNbIX 34aHWI 1 3aaHNIA €N10BOro Ha3HaYeHNa, UMeto WX 06 n1eryeHHy0 KOHCTPYKLMIO, KOHCTPYKL U0 6e3 apMu-
poBaHusa nan c o61eryeHHbLIM Kapkacom (kateropus 2);

'kr030€e 3HaueHne ctopcc™ . mtfc

1— 3paHus kateropum 1; 2 — 3gaHns kateropum 2

PucyHok 6.2 — MpepaenbHble 3HAYEHUA CKOPOCTU, U3MEPEHHON HA hyHAaMeHTe 34aHus

MpeanonarawT, YTO YMEePEHHbIE MOBPEXAEHUS MOTYT NPOM30ATH NPY NPEBbIWEHUN NPEAENbHbIX 3HAYEHWN, yKa3aH-
HbIX Ha pucyHke B.2, BfBa pas3a, a Taxenble — B yYeTbipe pasa.

B c/lyuae HM3KOUACTOTHOIO CUTHAMA, UMEIOLLEr0 3HAYMTE IbHbIE COCTABSAWIME HA YACTOTax HUXe 4 [ly. peKoMeH-
fLyeTcs LOMOIHNTENbHO NPOBOANUTL N3MEPEHUS NepeMelteHus. MpeAenbHOe NMKOBOE 3HAYEHWE NEepeMELLeHUst ANs Yac-
TOTbl AOMUHUPYIOLL e cocTaBnsowei Huxe 4 'y pasHo 0.6 MM.

B cnlyyae NpofonxnTenbHoi BUGpaLmm, cnoco6Hoi Bbi3BaTb PE30HAHCHI KOHCTPYKL MM (OCOGEHHO HA HU3KMX 4acTo-
Tax). npeAenibHble 3HaUYeHUsi, yKa3aHHble Ha pucyHke 5.2. pekoMeHAyeTCs YMeHbWUTh B ABA pasa.

11 HauvoHanbHbI cTaHpapT Benuko6putanmm BS 7835-2:1993 «Evaluation and measurement for vibration in
buildings — Part 2: Guide to damage levels from groundborne vibration» (i3mepeHne n oueHka Bnb6pauun B 3[aHUAX.
YacTb 2. PyKOBO/CTBO MO yCTAHOB/IEHWIO YPOBHE NepejaBaeMoil Yyepes rpyHT BuGpaunm, npuBoasLLeii k NoBpexaeHnto
34aHuit).
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5.2.3 PekomeHpgauun OSM

MpepenbHble 3HaYeHUA (pUCyHOK 6.3) ycTaHOBNEHbI A1 HEBbLICOKWUX 3AaHMWIE (0AHO- MK ABYX3TaXHbIX), nogBepra-
I0LWNXCA BO3/AECTBMIO CEAICMUYECKMX BOJTH, KOTOPble 06pa3yloTca apesynbTaTe B3pbIBOB NpU pa3paboTke OTKPbIThbIX MecC-
TOPOXAEHN2).

bTrto Y4 Cnopoct, Hnb

PucyHok 5.3 — TpegenibHble 3HaYeHns 4151 CKOPOCTU, U3MEPEHHON arpyHTe

5.3 KoMnneKCHbIi KpUTepuint oueHkn

5.3.1 O6uwwne NnonoxeHns

KoMNneKCHbI KpUuTepuii OLLeHKN YyCTaHOBMEH B HalLMOHanbHOM cTaHfapTe Hopeerun NS 8141:20013>u pacnpoc-
TpaHAaeTCcA Ha BUGpaLuio, BbiI3BaHHYI0 3eM/SAHBIMU pa6oTaMu, CHOCOM COOPYXEHU N ABUXKEHNEeM MalluWH.

Ecnu npoBegeHne 3emMnsHbiXx paboT MOXeT Bbl3BaTb KoNebaHnsa COOPYXEHNs Ha yacToTe pe3oHaHca (Hanpumep,
Npu UCNONb30BAHUN BUOPALMOHHbLIX MallWH MU NMPU YCTAHOBKE NOCTOAHHOIO W KPATKOBPEMEHHOI0 MHTEpBasia Mexay nyc-
KaMu 3M1eKTPOHHO CUCTEMbI 3aXWUTraHNsA NPU NPOBeEeHUN B3PbIBOB B XO4€e CTPOUTENbHbIX Pa60T), TO AN5 OL€HKN 0NyCTH-
MOCTM BO3HMKaKOLWNX Kole6aHnii Heo6X0A4NMbI ONOSTHUTE NIbHbIE NCCEe[0BaHNA.

5.3.2 MpegenbHoe 3Ha4YeHue BubGpaLmm

MpepensHoe 3HauYeHne v Npu KpaTKOBPEMEHHOI BUGpauumn onpeaenaoT ANa BepTUKanbHOW cocTaBnAo W el NMKo-
BOT0 3HAYeHUsI CKOpOCTK No hopmyne

k= wrl. A

roe vO — onopHoe 3HavyeHue ckopocTu, paBHoe 20 mm/c;
— nonpaBKa Ha BUJ rpyHTa B MecTe, [je YCTAHOBJIEHO COOPYXeHNue;
Fb— nonpaBka Ha BUJ COOPYXEHUA.
Fa— nonpaBka Ha paccTosiHWe MeXAy UCTOYHUKOM BuGpauun 1 MECTOM ee U3MepeHUs;
Fk — nonpaBka Ha BUA UCTOYHMKA BUBpaLmu.
5.3.3 lMonpaBka Ha BUfA rpyHTa A?
MonpaBky Ha BUA TPyHTa Ha MecTe BO3BeEHUSA COOPYyXeHUA onpegenstoT no tabnuue 6.2.
B5.3.4 MonpaBKa Ha B COOPYXEHUA Fb
5.3.4.1 O6wwne nonoxeHus
MonpaBka Ha BUA 3A4aHna Fb3aBucnT 0T TUNa U KOHCTPYKLUN COOPYXEHNSA, MaTepuana, M3 KOTOporo OHO BO3BE/EHO,
1 Tuna pyHaameHTa. ATy nonpaBky paccuynTbiBalOT No popmyne

Fb x k bkmkf

roe KO — nonpasKa Ha TUM U KOHCTPYKLMUI0 COOPYXEHUS;
KT — nonpaska Ha Matepuasn KOHCTPYKUNN;
K, — nonpaska Ha TUN PyHAaMeHTa.

11 Office of Surface Mining (YnpaBneHue oTKpbITbIX TOPHOPYAHbLIX pa3dpa6oTok). CLUA.

2 BopuruHane PekomeHgauniit OSM npefenbHble 3HAYEHNA YCTAHOBNEHbI B e ANHMLAX U3MEPEHUI AI0NM B CEKYHAY
(aroiim/c).

3 NS 8141:2001 «Vibration and shock — Measurement of vibration velocity and calculation of guideline limit values
m orderto avoid damage of constructions* (Bubpauns n ygap. IamepeHue cCKopocT 1 pacyeT npeaenbHbliX 3HaAYEHUNR, pe-
KOMEHAYeMblIX C LeNbio NpeoTBpalleHnsa NoBPexXAeHNs COOPYXEHWUIA).
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Ta6nuuye b.2 — Monpaska Ha BUA rpyHTa Fg

O6Lwas knaccudmkaums Bun rpyHTa F
a
OO6bIYHbIA TPYHT OueHb MSATKUIA TPYHT, MATKas rnmHa 0.511

FNWHa, AUCTBIV TPYHT C BBICOKUM CoAepxa-

HueM Bnaru 0.8

Mecok, rpaBuil, UANCTbIA TPYHT 1.0
TBeppan BaslyHHas rnuvHa, ynaoTHeHHas 3a-

Knapka 3 weoéHs 1.8

CkanbHas nopoga TOHKaa BbIPOBHEHHAA CTAXKa 2.5
CnaHel, MATKUIA N3BECTHSAK, Wenesaras no-
pofa (ckopocTb pacnpocTpaHeHus celicmuyec-

Knx BonH o1 2000 go 4000 m/c) 2.5
FpaHunT, rHelic, TBepAblii U3BECTHAK, KBap-
umnT. anab6as (CKOPOCTb pacnpocTpaHeHusa ceii-

cMuyecknx BonH 6onee 4000 m/c) 3.5

>KoappuumeHT 0.5 — ycpeHeHHOe 3HauYeHue, Tpebyloliee YyTOUHEHUS B KaXAOM KOHKPETHOM c/yyae.

5.3.4.2 MonpaBKa HaTUN N KOHCTPYKLMNIO COOPYXEHMNA Kb
MonpaBKy Ha TUN U KOHCTPYKL MO COOPYXEHUS onpegenstoT no Tabnuue 6.3.

Tab6nunua bB.3 — MNonpaBka Ha TUN W KOHCTPYKLLMIO COOPYXEHUSA Kb

Tun KOHCTPYKLUUKn

Kb
KpynHoe coopyxeHue (MOCT, acTakaga, ykpennexue) 1J0
34aHue [enoBoro HasHavyeHusa, Npou3BOACTBEHHOE 34aHune 1,20
Xwnnoe 3paHne 06bIYHOW KOHCTPYKLUN 1.00
34aHne, uMetouLee MOBbILWEHHYO YYBCTBUTENbHOCTb K BUGpaunu (BbICOTHOE CO-

OpYyXeHue. KOHCTPYKLUUA C NPOTAXEHHbIMU NponeTaMu) 0.65
MicTopuyeckoe n paspylweHHoe 3aHns 0.50

B5.3.4.3 lMonpaBKa Ha MaTepuasn CoOOpyXeHus KT

MonpaBKy Ha MaTepuan coopyxeHusa onpegensatoT no tabnuuye 6.4. Npu Boi6ope nonpaBkn NPUHUMALOT BO BHUMA-
HUWe caMblil cnabblil 31eMeHT COOPYXEHNA.

Tab6nuua b.4 — MNonpaBka Ha MaTepunasn COOPYXEHUS Kb

OcHOBHOII MaTepuan

v

Xene3obeToH, cTanb, AepeBo 1,20
HeapmupoBaHHbIi 6eTOH, NOMbIA GETOHHbI 610K, KNPpNWYHAA Knafka, nerkui

nepnnTo6eTOH U Apyrue aHanoruyHble matepuansl 1.00
Mopu3oBaHHbI 6€TOHHbLIV 610K aBTOKNABHOMO TBEPAEHUA W APYrne aHanornyHble

martepuansl 0.75

B5.3.4.4 Monpaska Ha TUN PyHAAMEHTA K,

MonpaBka Ha TN (hyHAaMEHTa 3aBUCUT OT TOTO, Kak 3TOT (DYHAAMEHT Y/I0KEH B IPYHTE.

[aHHylo nonpaBKy onpeje-
nsawT no tabnuue B.5.
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Tab6bnunuya B.5— MNonpaBka Ha Tun hyHAamMeHTa K,

Tvn hyHaaMeHTa

*[>
Hacbinb, CTEHa XEeCTKOCTU, (hyHAAMEHTHbI CTON62L 0.7
CnnowHow yHaaMeHT 0.8
Bucavasn csasn 0.9
CBasi-cTolika 1.0

Ecnn rpyHT B 30He hyHAaMeHTa HeOAHOPOAEH, ANSA ONpejesieHns nonpaskn HeO6X0ANMbI CNelunanbHble uccne-
[OoBaHUsA.
2*0nA HabWBHbIX CBail, yCTPOEHHbIX @ CKasbHO Nnopoae, 3HaYeHue K, NpUHUMaT paBHbiM 1.0.

B5.3.5 lMonpaBka Ha paccTosiHue Fd
MonpaBka Ha paccTosHne ABAseTca yHKUNell HarMeHbLero paccToaHna d, M, 0T UCTOYHMKA BUGpaLUM 40 COOpPY-
XeHuns. [laHHylo nonpaBky onpegenstoT no tabnuue 5.8 n pucyHky b.4.

Ta6nuya b.6— MNonpaBka Ha paccTosaHue F*anNA pasHbIX MCTOYHUKOB BUGpaLumn

PApna pacctoaxuii d

McTouHmnk Bubpauum Bug rpyHTal*
MeHee 5 mM2L oT Spo 200 m 6onee 200 m

B3pbiBHble paboThl, Bbljan-  CkanbHas nopoga 1.0 1.0 1.0

6nuBaHne
OO6bIYHbIN TPYHT 1.0 1.35-0,19 0.5

YpapHas 3abuBka cBail U OOGbIYHbIA TPYHT 1.0 Ne-s 2 0.5
WNYHTOBbLIX CBAii: CHOC COOpYyXe- 05 l-e ' 3 °
HUIA

1

3ab6uBka cBaii M LWNYHTOBbIX
cBail Bu6pokonpom 1.0 1.0 1.0

Bu6poynnotHeHune 1.0 1.0 1.0

[BuxeHne mawmnH 1.0 1.35d-°'9 0.5

1 Bug rpyHTa Ha MecTe BO3BEAEHUA coopyxeHusa (cm. tabnuuy 6.2).
2)CnepyeT faTh cneynanbHY0 OLEHKY pyucka fetopMalMoHHbIX MOBPeXAeHNA. IKkCnepT MOXeT 4onycTuTb 6onee
BbICOKME 3HA4YEeHNa BMGpaunm.

5.3.6 MonpaBka Ha BUA MCTOYHMKA Bubpauum Fk
MpepaenbHoe 3HaueHne BUGPaL MK 3aBUCUT OT ee xapakTepa: npeAcTaBiseT 1 oHa co6oil noBTopAloWKMecs yaap-
Hble UM HeNpepbiBHbIE Npouecchl. MonpaBky Ha BUA UCTouHnka Bubpauyumn FkonpegensatoT no tabnuue 6.7.

Ta6nuua 6.7 — MonpaBka Ha BUA UCTOYHUKA Bubpaummn Fk
WcTouHMK BUGpaLmm

B3pbiBHble pa6oThl:

yAapHas 3abuBka cBaii M WNYHTOBbLIX CBaif;

CHOC COOPYXeHWIt;

ABUXEHWEe MallvH BO BPEMSA CTPOUTENbHbIX paboT 1.0

3abuBKka cBaii U LUNYHTOBbLIX CBaii BUGPOKONPOM:
BUGPOYNNOTHEHNE.
BblganbnmeaHne 0.8
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F*

1 — B3pbIBHbIe PaboThl (0 CKaNbHOW Napoje), Bblaan6ansaHne (CKasbHOW Nopoapl), 3a6MBKa cBali U LINYHTOBbIX CBali BUGPOKONPOM.
2 — B3pbIBHble paboTbl (B 06bIYHOM IPYHTE), ABMXKEHNE MALLVH BO BPEMSI CTPOUTE/bHbIX pa6oT: 3 — yaapHas 3abvBka cBali 1 LNYHTO-
BbIX CBail.CHOC COOPYXeHuUiA

PucyHok 6.4 — 3aBUCUMOCTb NONPaBKN Ha paccTosiHne FAot HaMMeHbLIero paccTossHnsA d Mexay UCTOYHUKOM BuGpa-
LMN 1 COOPYXEeHNEM
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