OENEPAJIBHOE ATEHTCTBO

Mo TEXHUYECKOMY PEIYIIMPOBAHUIO U METPOJIOI N

HAUMWOHANDBbHDbBIW
CTAHOQAPT
POCCUUCKOMWN
PEOEPALUMN

Bubpauua v yaap

BUBPALIUA 30AHUN

N3mepeHune Bubpaumnm n oLeHKa ee BO34eUCTBUSA
Ha KOHCTPYKUMUIO

U3paHue ocpuumnanbHoe

b3 10—2007/345

MockBa
CtaHpapTUH(OPM
2008


http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html

[[OCT P 52892—2007
[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-d3 «O TeXHUYECKOM perynupoBaH1un», a npasuna npuMmeHeHust HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmmn — OCT P 1.0—2004 «CtaHaapTtusaunsa B Poccunckon ®epgepaumin.
OCHOBHbIE MONOXEHUSAY

CBepgeHUA o cTaHgapTe

1 PASPABOTAH OTKpbITbIM akKUMOHEPHBIM 00LLEeCTBOM «Hay4vHo-UccneaoBaTeNbCKUN LLEHTP KOHTPO-
naun gnarHoCTUKN TEXHUYECKUX CUCTEM»

2 BHECEH TexHun4veckum komutetom no ctaHaaptusaunm TK 183 «Bubpauusa n ygap»

3 YTBEPXXOEH MBBEOEH B AEVCTBWE Mpukasom defepanbHOro areHTCTBa No TEXHUYECKOMY pery-
npoBaHunto U MmeTpornorin ot 27 gekabpsa 2007 r. Ne 586-cT

4 BBEAEH BINEPBbIE

VIHgbopmauusa ob UIMeHeHUAaX K HacmosuweMy cmaHoapmy rnybrnuKkyemcs 8 eXXe200H0 U30asaeMOoM yKa-
3amersie «HauyuoHanbHbie cmaHoapmbly, a MeKcm U3MEeHEeHUU U rorpasoK — 8 eXeMeCAa4HO uU3oasaeMbix
UHOopMaUUOHHbIX yKazamernsx « HalyuoHansHbie cmaHOapmbi». B criydyae nepecmompa (3aMeHkl) Ui omme-
Hbi Hacmosuwjea2o cmaHoapma coomseemcmeyroujee yeeoomMmieHue byoem orybiiukogaHo 8 e)XXeMeCcAa4HOo u3oa-
8aeMOM UHpopMallUOHHOM yKalamerne « HayuoHanbHbIe cmaHOapmbi». Coomeemcemeyroujasi UHgpopMayus,
yeeOoMIIeHUe U meKcmbl pa3Mellaromcs makxe 8 UHopMallUoHHoOU cucmemMe obuieao noib3o8aHuss — Ha
obuyuansHoM caume QedepallbHO20 agzeHmcemaea rno mexHU4eCcKoMy pez2yrupogaHuro U Memposroauu e cemu
ViHmepHem

© CtaHpgapTtuHdgopm, 2008

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

B npouecce akcnnyatauun 3gaHna NoaBepraoTca BO3AENCTBUIO BUDpaLIMK KaK eCTECTBEHHOM (CBSI3aH-
HOW C TaKUMU ABNEHUAMN, KaK BETEP UK 3eMNeTpsaceHne), Tak U TeXHOreHHOWU (Bbi3BaHHOW AeATeNbHOCTLIO
yenoBeka, HanpuMmep cTpouTenbHbIMU paboTamMmun, ABMXKEHUEM TpaHcnopTa) npupoabl. BUbpaumsa MOXeT cTaTb
NMPUYNHOU MOBPEXAeHUA KOHCTPYKUMM 30aHUSA, CHU3UMB ee 3KCnyaTauMoHHYI0O HadeXHOCTb: YMEHbLUUTL
YCTONUUNBOCTb, YXYALUNTb HECYLLYIO CNOCODHOCTLb NnepekpblTU. INpus3HakamMmm CHUXKEHUA 3KCnnyaTauuoHHOM
HadEXXHOCTU ABNAETCA NOSIBNEHMNE TPELWMH, OTOPBaHHbLIX OT HECYLLIEro Kapkaca aneMeHToB U T.MN. [1o3ToMy BUD-
paLNC COOPYXKEHWUA cneayeT NOCTOSIHHO UMK NePUOANYECKN KOHTPONMMPOBaTb, YTODbI onpeaennTb, HACKONbLKO
OenCTBYoLLME BUOpaLMOHHBIE HArpy3Kkn onacHbl Kak 4nst KOHCTPYKLWK B LLENOM, TaK U AN ee YacTen.

Bubpauunm eCcTeCTBEHHOMN N TEXHONEHHOW NPUPOAbl pasnnMyaloTcsl NO CBOEMY XapakTepy. Kak npasuno,
BUOpaLWMA OT eCTEeCTBEHHBIX ICTOYHUKOB cocpeaoToveHa B obnactu bonee HU3KNUX YacToT, XapaKTepuasyeTcs
BLICOKOW MOLLHOCTbLIO B UCTOMHUKE U pacnpocTpaHsaeTcd Ha bonee ganekue pacctodHus. Takas Budbpaums
MOXET Bbl3BaTb 3HAYUTENbHLIE NOBPEXAeHUA 34aHUN, NO3TOMY B MecTax MOCTOAHHOINC UMM OXUOaemoro
NenCTBNA NCTOUYHNKOB BUOpaLIMN €eCTECTBEHHOIO NPOUCXOXOEHUS (HAanpuUMep, B CEACMOOMNAacHbIX panoHax) K
KOHCTPYKLUWK 30aHUN NpeabABMAOT cneunansHble TpeboBaHUA. HacTosawmin ctTaHaapT pacnpocTpaHsIeTCH Ha
BUOpaLUIC TEXHOTEHHOW NpMpoabl 34aHNA, NpU NPOEKTUPOBaHUN U CTPOUTENLCTBE KOTOPbLIX HE Dbl YCTaHOB-
NneHbl cneymnanbHble TpeboBaHUA YCTOUYUBOCTU K AMHAMUYECKAM Harpyskam.

MccneaoBaHUe BO3OENCTBMS BUOpaALIMX HA KOHCTPYKUMIC 3daHUA NPOBOASIT B TOM clydae, ecnn ecTb
OCHOBaHUA nNpeanonaraTtb, YTO 3TO BO3AENCTBME MOXKET NMPUBECTU KMOBPEXAEHUIO KOHCTRPYKLUMN. Takoe nccne-
OoBaHue npeacrtaBnseT codbon MHOroaTanHbIM NPoLece, HavuMHaLWMNCA Ha cTagnun NPOEeKTUPOBaHNA HOBBIX
30aHNIN B YCINOBUSIX AEUCTBUS CYLLIECTBYHOLUX UCTOUYHUKOB BUOPaLIMA UMM HOBLIX CUCTEM, KOTOpPbIE SIBMSILOTCS
NCTOYHUKaMU BUOpaLIMA M MOTYT OKa3blBaTb CYLLECTBEHHOE BO3AENCTBUE HA BO3BEAEHHbIE 3a4aHNsA. Ha pasHbIX
aTanax npoeKkTMpoBaHUS paspadaTbiBaOT U YTOUHSAOT pacyeTHble MOAENN, B KOTOPLIX YYUTLIBAKOT ANHAMUYEC-
Kne CBOMCTBA UCTOYHMKA BMDOpaLMK, NyTU ee pacnpocTpaHeHnst 1 0CODEHHOCTU KOHCTPYKUMM 30aHUA. BbIXo-
OOM MOENN ABNAETCS OTKIMUK B PasHbIX TOUKaX KOHCTpyKUuK. MamepeHusa Bubpauunmn, paccMmaTpuBaemMble B
HacTodALWleM cTaHgapTe, MOTyT UCNONb30OBATLCA ANA OLeHKN KOPPEKTHOCTU MOCTPOEHHOU Modernn.

B HacTodllee BpeMsl He MMeeTCHd A0CTaTOYHbIX AaHHbIX ANA YCTaHOBNEHUA COOTBETCTBUA MeXay CTe-
MEeHbH XXECTKOCTU BUOPpaLIMA N Bbi3bIBAeMbIMU €10 NoBpeXaeHnsIMn. OpUeHTUPOBOYHbIE NpeaebHble 3HaYe-
HAA BUOpaLWMW YCTaHOBMEHbLI B psiAe HalLUoHalbHBIX CTaHOApPTOB M APYrMX HOPMATUBHLIX AOKYMEHTAaX
3apybexkHbIX cTpaH. B npunoxeHun b HacTosilWero ctaHgapTa npuseaeHbl KpUTepnn oUeHKU BUdpaLmm, Hanbo-
fiee 4YacTo UCNOoMb3yeMble B MeXAYHapOAHOU npakTuke. [laHHble OLeHKNU He OXBaThbIBaOT BCE MHOroobpasue
COOPYXEHUN 1 BUWOOB BO3AEUACTBUN BUOPALIMN N NOITOMY MOTYT ObITb MPUMEHEHbI TOMNBKO Nocne npeasapu-
TeNbHOIo aHanumsa Ka)xaou KOHKpPeTHOW cuTtyaLuun.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

Bubpauua u yaap
BUBPALIUA 30AHUWN

U3mepeHne BUOpaLUM U OLeHKa ee BO34eUCTBUA Ha KOHCTPYKLUIO

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

Ilata BBeaeHna — 2008—10—01
1 Obnactb NpUMeHeHunA

HacTtosawmnA ctaHaapT ycTaHaBNMBaAET MEeTOoAbl U3MEPEHUA BMOpaLMM N OUEHKU ee BO3AEUCTBUS Ha
KOHCTPYKLWIO 30aHUN, paCcCYUTaHHbIX HA CTaTUYeCKUe Harpysku 6es npeabsBneHust cneunanbHbiX TpeboBa-
HAW B OTHOLLUEHUU YCTONMYNBOCTU KBO3AEUCTBUIO ANMHaMUYeckux cun. OUeHKa Bo3OenCcTBUA basnpyeTcs Ha pUcC-
Ke NOABNEHUA NOBPEXAEHUN KOHCTPYKLMNU, CMTOCODHBIX CHU3UTL ee aKcnnyaTaLunoHHYH HaOeXHOCTb.

HacTodlWwnA cTaHaapT pacnpocTpaHAeTCcd Ha 3gaHusd, nogBepratcLimecs BO3geUCTBUIO NepegaBaeMon
yepes rpyHT (B BMae CEMCMUYECKUX BOMH) BUDpaL M TEXHOTEHHOM Npupoabl (HanpumMep, B Xoae npoBeaeHus
CTPOUTENbHLIX PpaboT, paszpaboTKM NONEe3HbIX UCKoNaeMbIX, NPU ABWXKEHUU TpaHcnopTa). BosaencTeua BUbpa-
LM eCTeCTBEHHOU NpUpoabl (B pesynbTaTte 3eMneTpaceHUN UNi CUNbHBLIX BETPOB), a Takke co3aBaeMoun 3BY-
KOBbIMW BOMHaMW, MallMHaMK, paboTaloMMKU BHYTPU 30aHUSA, N OeATENbHOCTLIO NoAeN BHYTPU 30aHUA B
HacTosdLleM cTaHOapTe He paccMaTpUBalOTCA.

HacToswmnn ctaHgapT pacnpocTpaHaeTcsl Ha U3MepeHUst BUbpaLunun, Kotopble NpoBoAsAT AN NPOBEPKA
COOTBETCTBUA YCTAaHOBNEHHLIM TpeboBaHUAM MO AONYCTUMBIM YPOBHSIM BUOpaLUX KOHCTPYKLU MK 30aHNS UMK
08 noaATBePXXAEHUS KOPPEKTHOCTU MCNONb3OBAHHOM NPU NPOEKTUPOBaHUN 3aaHNUA Modenu nepegavun Bubpa-
LW OT UCTOUYHUKA.

PekomMeHaaUMN HaACTOALLEro craHgaprta AonyckaeTcd MUCMNOoMNb3OoBaTh TakkKe AOANA APYrMX HaseMHbIX
COOPY>XEHUWN, UCKITHoYas COOPYXXKEeHUS, UMetloLne cneunanbHyo KOHCTPYKUMIO, TakMe Kak aaepHble peaKkTophl,
COOpPYXeHUA ANnga TONNMMBHO-3HEPreTU4ecknx, MeTannyprtieckmx, XMMm4ecknx n HedpTeXMMmUIeCcKnX npons-
BOACTB, a TaKXe AN XpaHeHUS )KUOAKNX UNTU TPAHYNMUMPOBaHHBIX MaTepruanoB, HanpuMep BOAOHAaNOPHbIE DaLlHW
N LUCTEPHLI, HedoTexpaHuUnuila, OyHKepbl AN XpaHeHWs 3epHa N APYrMx NpoayKToB.

B cTaHaapTe npuBeaeHbl KpUTEPUN OLUEHKN BUDpaL MK, NOCTPOEHHbIE NO pe3ynbTatamM HabnaeHUA 1
aKCnepuMeHTarnbHbIX UCCNeaoBaHNN, NPOBeAEHHBIX B psige 3apybexHbiX cTpaH (BenukobputaHun, F'epmaHnuy,
Hopeerun, CLLUA). Npeanonaraetcs, 4to npm cobnogeHnn pekomeHaau i no npegenbHbiM 3Ha4YeHUAM BUOpa-
LI PUCK MOBPEXAEHNN KOHCTPYKUWK 3aaHUa byaeT HesHavyuTenbHbIM. BbIOOp TOro NN MHOro KpUtepust 4on-
)XeH ObITb cornacoBaH Mexay 3anHTepecoBaHHbLIMUA CTOPOHAMM.

2 HopMaTuBHbIE CCbINIKN

B HacTodalleM cTaHgapTe UCNONb30BaHbl HOPMaTUBHBIE CChINKXA Ha cneaytolue ctaHgapThl:
[OCT 24346—80 Bubpauus. TepMuHbl 1 onpegeneHuns
[OCT NCO 5348—2002 Bubpauusa nyaap. MexaHundeckoe KpenneHne akcenepomMmeTpoB

[TpnmeyaHune—Illpu NONb30BaAaHMM HACTOSALWMM CTAHAAPTOM LenecoodbpasHo NPOBEPUTL AENCTBUE CCbINMOY-
HbIX CTAHAAPTOB B MHAPOPMALMOHHON CUCTEME 0BLLEero NoNb3oBaHNs — HA OPULManbHOM CauTe HaLUMOHaNbHOMoO opraHa
Poccunnckon Pegepaymm no ctaHgaptmsaymm B cetn VIHTEpPHET nnn no exxXerogHo n3gaBaemMomy MHPoOpmMaLnoHHOMY yKa-
3aTtento «HaunoHanbHble CTAHAAPTLI», KOTOPbLIM ONYBNMMKOBAH NO COCTOSAHUIO Ha 1 AHBApPS TEKYLWEro roga, v no CoOoTBET-
CTBYIOLWMM €EXEMECSHYHO M3JaBaeMbiM MHPOPMAUMOHHBLIM YyKasaTensam, onybrnukoBaHHbIM B TeKywem rogy. Ecnu
CCbINOYHBLIW CTaHAAPT 3aMeHEH (M3MEHEH), TO NPU NONMb30BAHUN HACTOSALWLMM CTAaHAAPTOM CrieayeT PyKOBOACTBOBATLCA
3aMEHAI MM (M3MEHEHHBIM) CTaHAAPTOM. ECNM CCbINOYHBIM CTAHAAPT OTMEHEH 6e3 3aMeHbl, TO NONMOXEHNE, B KOTOPOM

AaHa CCblITKa Ha HEeTlT O, NIPpUMEHHAETCH B HaCTW, HE 38TparHBafOLI.I,Eﬁ 3TY CCbIJIKY.

U3paHune odbmumanbHoe
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3 TepMuUHbI M onpegeneHun

B HacTodawem ctaHgapTe npuMmeHeHbl TepMUHBI Mo [TOCT 24346, a Takke cneayowme TepMUHLI C COOT-
BETCTBYHOLLMMM onpeaeneHnsiMn.

3.1 ucTouHUK BUBpauuu: Jlioboe TBepaoe, XKnuakoe nnm razoobpasHoe Teno, Bbi3biBatolWee pacrnpoc-
TpaHeHne BMOpaLnMn B OKpyKatoLlen cpeae.

3.2 pabouun yukn: loBTopsaowascs npoueaypa, Lenbio KOToOpoU ABNAETCS NPOU3BOACTBO NPOAYK-
LI NI BBIMTONHEHWE pabodein onepauunn.

3.3 nepuon namMmepeHun:. VIHTepBan BpeMeHU, B TEYEHNE KOTOPOro OCYLIECTBNSAT HENpepbiBHbIN
cbop AaHHbIX 0 BUBpaLMn 3gaHns.

3.4 nepuopn HabnwaeHua: VHTepBan BpeMeHU, B TeYeHWE KOTOPOro OCYLIEeCTBMSOT OOQHO WNK
HECKOMNbKO M3MEPEHUIN NS NONyYeHUs penpe3eHTaTUBHON MHopMaLnn 06 NCTOUYHNKE BUDpaLInn.

3.5 nepuop KoHTponA: VHTepBan BpeMeHW, yCTAHOBMNEHHbIA B COOTBETCTBUN C TPEDOBAHUSIMU 3aKO-
HOoOAaTeNnbCTBa, B HOPMATUBHBLIX AOKYMEHTaxX, KOHTpaKTax 1 ap., Ang npoBeaeHnst oUueHKM BUbpaLnn 3gaHui,
BbI3BAHHOW AeNCTBUEM KOHKPETHOIo UCTOUYHMKA.

4 TloBpexaeHUsA KOHCTPYKUUU 30aHUSA

4.1 CTeneHn noBpexXaeHUN

B HacTodawWweM cTaHOdapTe UCNONb3YeTCH Knaccugukauma nospexgeHnin, NpuHATasa B ceCMonormn. ['oB-
peXxaeHus 3gaHnui pasgensitoT Ha:

- Nerkne (KoOCMeTUYecKMe): TOHKUE TpeLUUHbI B LUTYKATYPKE U OTKalbIBaHUE HEDOONbLLUMX KYCKOB LUTYKa-
TYPKW, NOSIBNEHUE TOHKUX TPELLWH B pacTBOPE, CBSA3bIBAIOLEM KUPMUYHYIO KNaaKy Unin 6eToHHbIE BMOKK;

- YMEPEeHHbIe: HebonblUne TPeLUHbI B CTEHaX, NpoXoasallue yepes KUpNUYHYIo Knaaky nn 6eToHHbIE
naHenu, oTkanblBaHUe A0BOSIbHO BOMNbLUMX KYCKOB LUTYKATYPKW;

- TKenble: bonblwme rnybokne N cKBO3HbIE TPELWUHBI B CTEHAaX, TRELWWHBI B KapKkace 34aHus.

4.2 CBA3b NOBpeXAeHUU KOHCTPYKLUM 30aHNA ¢ BUOpaLuen

Cpasy nocne 3aBeplUeHNa CTPOUTENLCTBA 34aHNUA 3NEeMeHThl €ro KOHCTPYKUUA UCBIThIBAOT AONONHU-
TelNbHbIe MeXxaH4Yeckmne HanpsXXeHuqa, cBAsaHHbIe ¢ BO3AeUCTBUAMKM pas3Horo snga. MiameHeHMa Temneparty-
Dbl, BITAXKHOCTb, OCaKa rpyHTa, AesTeNbHOCTb Ntoaen n pabota 0bopyaoBaHUA BHYTPU 30aHUSA, NON3YYECTb
MaTepuana, XumMmmieckme BelllecTsa 1 ap. ABNATCA pakTopamMim AONONHUTENbHOW HAarpys3kn Ha KOHCTPYKLWUIO,
TeKyllee COCTOSAHUE KOTOPOM 3aBUCUT OT BCEN NPeablCTOPUN AENCTBOBABLUMX B 3TOU KOHCTPYKUUN MexaHn4eC-
KUX HanpskeHun. Bpemsa Havana obpasoBaHuUs TPELWUH B HECYLLUX 3NTEMEHTaX KOHCTPYKLUMK 30aHUSA N CKO-
POCTb WX Pas3BUTUA 3aBUCAT OT CMNOCODHOCTU MaTepuana COOPYXEHUS COMPOTUBMIATLCA BO3OEUCTBUND
PU3NYECKUX U XUMUYECKNX HarPy30K.

Takmm obpasoMm, gaxke B OTCYTCTBUE CYLLECTBEHHbIX BHELIHUX HArpy3okK, K YMCY KOTOPbIX OTHOCUTCS
lepefaBaemMasi Uepes rpyHT BUOpauums, AN KaXkaoro sgaHuns xapakrepHa CBOsi CKOPOCTb pa3BUTUS NOBPpeXae-
HUW KOHCTPYKU MK, 0DyCnoBneHHasa npoLeccamMmn eCTECTBEHHOro ctapeHus. [NoaTomy, XoTda BUbpaLma cnocoob-
Ha 3HAYNTETTbHO YCKOPUTL €CTeCTBEHHbIN POCT TPELWH, CBA3aTh NoBPeXaeHUs KOHCTPYKL WA C BO3OENCTBUEM
BMOpaL MM MOXKHO TONbKO B TOM Cliyvae, ecni obcneaoBaHuUe 3TOM KOHCTPYKLUKUM ObINO NpoBeaeHO Henocpea-
CTBEHHO A0 U cpasy nocne Bo3aencTsud. INpn sTomM cnegyeTt NpUHUMAaTL BO BHUMaHWE TONbKO CYLLECTBEHHEIE
N3MEHEHWSA ANMUHBI U PACKPBLITUS TPELWWH, MOCKONbKY HE3HAYUTENbHbIE NBMEHEHUHA MOTYT ObITb OOYCNOBNEHD
BO34eNCTBMEM (paKTOpPOB eCcTeCTBEeHHOW npupodbl (Hanpumep, CMeHoM AHA U HO4N).

5 MpuHUKMNbI OUEeHUBaHUA BO3AEUCTBUSA BUOpaALMN HA KOHCTPYKLUIO

5.1 MexaHU3Mbl BO34eNCTBUA BUOpaLnn

5.1.1 lNpAaMoe BO3geUCTBUE HA KOHCTPYKLUUIO

Bubpauuns okasblBaeT Ha KOHCTPYKLUIO 34aHNS MeXaHUYeCcKne BO3AENCTBUS, Bbi3bIBasi TEM CaMbIM N3ME-
HeHWe ee COCTOAHUA. HanpsakeHne B KaXXaou TOYKe KOHCTPYKUUM HAanpsaMyto CBA3aHO ¢ gedopmMaunsamm, BO3-
HUAKAOLLMMM B 3TON TOUKE, MOSTOMY MOXET ObITb BbIpa)XeHo Yepes napameTpbl Bubpauun. Npn sSToOM NMKOBLIE
3Ha4YeHUda HanpsaXXeHnda CBA3aHbl C MUMKOBLIMU 3HAYEHUAMM CKOPOCTU. TeopeTUdeckn No pesynbtatamM nusmepe-
HAW BUOpaL K MOXKHO ONnpeaennTb MexaHn4yeckoe HanpshkeHne 1 cpaBHUTb ero ¢ AoNyCTUMbIMU 3HAYEHUAMN
Onga gaHHOro anemMeHTa KOHCTPYKUMKW B 3aBUCUMOCTU OT BMAa U NPOACIPKUTENBHOCTU BO3AENCTBUA ANHAMMU-
YecKkon HarpysKku, CBOUCTB CTPOUTENBHOIo Matepuarna U Tna KOHCTPYKLUUN.

Ha cocTosiHMe KOHCTPYKUMN MOMUMO MUKOBBLIX HANPSKEHNN BITUAIOT TaKXKe HaKoMNNeHHble YCTanoCTHbIE
N3MEHEHNSI MaTepuana, KoTopble HEBO3MOXXHO OnpeaennTb No pesynbtatam namepeHun snbpauumn. ObbIYHO
yCTanoCTHLIMU adpdpekTamMu NnpeHebperatoT, ecnn guHamMmudeckoe HanpsikeHne meHee 10 % AonycTUMOro cta-
TUYECKOro HanpsikeHns. OgHako B HEKOTOPLIX criyvyasix ANga OLeHKU BAUAHUS ANHaMUYeCKUX Harpy3okK (B1bpa-
LIU) MOXKET NoTpeboBaTbCs N3MepeHne MexaHUYe CcKUX Hanpsi>KeHUN.

2
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5.1.2 BnuaHue Ha cCOCTOAHUE FPYHTa B OCHOBaHUU 30aHunsA

[TOMUMO N3MEHEHUIA COCTOSIHUS CAMON KOHCTPYKLIMKN BUDpaLUA Bbl3biBaeT MUBMEHEHUSA CBOUCTB MPYHTA,
Ha KOTOPOM yCcTaHOBNeHO 3gaHue. OQHUM U3 TaknX U3MEHEeHUN ABNAeTCH JIoKanbHoe YNIoTHEeHUe TPYHTa,
KOTOPOE MOXET NMPUBECTU K NOBPEXAEHUIO KOHCTPYKLUMN 1N3-3a HepaBHOMEPHOW ocadku nog pyHAaMeHTOoM
3gaHuns. Ecnu Bndbpauunsa HoCUT AONrOBpeMeEHHbIN XapaKTep, TO YNNOTHEHUE TPYHTa MOXET NPOU30OUTU AaXe Ha
OONbLIOM PACCTOSAHUN OT UCTOYHMKA BUOpaLUnKn, Korga yposeHb BUOpaLumn Man u He crnocodeH okasaTb CyLLEeCT-
BEHHOIO NPAMOro BO34eNCTBUA Ha KOHCTPYKL IO 34aHUS.

Ewe 6onee onacHbIM ABNEHNEM ABNAETCH PasXXmKeHUe rpyHTa U noTepst UM HecyLlen cnocobHOCTU Noa
BO3aencTemem smopauunmn. OcobeHHo 3TO OTHOCUTCA K CnabocBA3aHHbIM BOAOHACKILLEHHBLIM NoYBaM.

YKa3zaHHbIe SIBNEeHUs ABMNAITCH KOCBEHHbIMU 3hdekTamMmm BO3AeNCTBUA BUOpaLUM Ha KOHCTPYKLUIO 30a-
HUSA, KOTOpPbIE, Kak NpaBuno, Henb3a onpeaennTs Mo pesynbtataM smepeHuUin konedbaHUn KOHCTPYKUUK. [103-
TOMY AONs NpoBedeHUs KOMMIEeKCHOW OLeHKM BO3AeUCTBUA BUOpaunn pekoMeHOyeTcsl MNpuBneKkaTb
cneyunanmncToB-re0TEXHMKOB, 0CODEHHO B TeX CnyYvasx, eCnu 3aaHunst pacronoXXeHbl Ha crnadbiX rpyHTax.

5.2 Xapaktepuctuku Bubpaymn

5.2.1 nutenbHOCTL BO30OYXAEHUSA

Ba)HoW xapakTepuUCTUKON UCTOUHMNKA BUOpaLUM ABNAETCS ANMMTENbHOCTL CO34aBaeMoro BO30yXaeHus.
KpaTkoBpeMeHHble UMNYNbChl UMK NocneaoBaTeIbHOCTb TakMX UMMNYIbCOB, €Cln OHU NMOBTOPAKTCA Hepery-
NAPHO UM C HU3KOW YaCTOTOU NOBTOPEHNA, NPU KOTOPOW OTKNUK yCNeBaeT 3aTyXHYTb 40 Npuxoga cneaytowero
MMNynbca, He cNOoCcObHbI 3P eKTUBHO packavaTb KOHCTPYKLNUIO 340aHUA Ha ee pe30HaHCHbIX YacToTax.

[TpnumedaHwune— Ob6bIMHO YacTOTa COBCTBEHHBLIX KONEBaHUN HEBONBLLNX COOPYXEHUW BICOTOW A0 12 M HaXO-
anTes B gnanasoHe ot 4 go 15U, a yactota COOCTBEHHbIX KONEBAHUN SNEMEHTOB KOHCTPYKLUMWN, TAKUX KaK CTEHbI U Nnepe-
KpblTUH, — B AnanasoHe o1 10 0o 30 [ 1 m Bbiwe.

Ho ecnn 3gaHne B TedeHne AnnTenbHOro BpeMeHn noagsepraeTcs BO3AEUCTBMUIO HENPepLIBHOW BUDpa-
LKA, TO B OTAENbHbLIX TOUKAX KOHCTPYKL MU MakCUManbHble 3HavueHnsa konebaHuna moryt B 2,5 — 10 pas npeBbl-
laTh 3HAYEeHUs KonebaHU rpyHTa B MecTe ero KoHTakta ¢ pyHaaMeHToM 34aHusl. B COOTBETCTBUM C 3TUM
BUOpaLNO KNacCU@ULUMpYOT No ANUTeNbHOCTU BO3AENCTBUA. BUbpauuo cHnTaoT KpaTKOBPEMEHHOW, eCnu
BpeMsa OeUCTBUS UCTOYHUKA HeaoCTaTOYHO ANA HaKONNMeHUsl cyLleCTBeHHbIX YCTaNoCTHLIX MOoBpeXaeHUA
KOHCTPYKUMK, a TakKe ANns Toro, 4tobbl packavdaTb KOHCTPYKLIMIO B pe3oHaHCHOM pexnme. Bce octanbHble
NCTOUYHUKN CO3aatoT AONTTOBPEMEHHYH BUBpaLmto.

5.2.2 [Jnana3oH 4acToT U ypoBeHb BUOpaLmnu

[dnanasoH 4acTtoT BMbpaLMn B pa3HbIX TOYKaxX 340aHUS 3aBUCUT OT UCTOYHMKA BO3OYKOEHWSA, CBOUCTB
PYHTa, 4Yepes KOTOPbIN BO3OEUCTBME nepefaeTcd Ha KOHCTPYKUWUIO, WU nepedaTodvHbIX XapaKTepucTuk
KOHCTPYKUUW. [pn HEKOTOPLIX coMeTaHUAX YKa3aHHbIX pakTopoB (HanpumMep, npu B3pbiBax TBEpAOMN Nopoa.l,
MPOBOANMbBIX HA HEDONLLLUOM PacCTOSIHAN OT 3J4aHUs, UK NPKU PaboTe BbICOKOCKOPOCTHLIX MaLLUUH) BEPXHSS
rpaHnua guanasoHa vyactot moxkeT gocturatb 1000 Ny, OgHako B DONbLUMHCTBE CnyvaeB Npu oLeHKe pucka
NOBPEXAEHNS KOHCTPYKLIUX 30aHUA BCNeACTBUE BO3AENCTBUA HA HEro BUbpaumm TeXHOreHHoW npupoabl Aoc-
TaTOYHO NPOBOAUTL aHann3 B AManasoHe YactoToT 1 oo 150 1.

YPOBHU BUDpaLUK MOTYT KonedaTbcs OT eANHUL, A0 HECKONBKUX COTEH MUNNUMETPOB B CEKYHAY B 3aBU-
CUMOCTU OT HaCTOThl BO3DYXOEHUS.

XapakTepucTukn BubpaLunmn, NamepsaeMon Ha KOHCTPYKLIWM 30aHUA, ANS pa3HbIX UICTOUYHUKOB BO30OYXKae-
HUS TEXHOTEeHHOW Npupoabl npuseaeHsl B Tabnuue 11).

Tabnwuua 1— TunuyHbin Ananas3oH napamMmeTpoB BMDpauumn 3gaHum Ans HEKOTOPbIX NCTOYHUKOB BO3DYXAEeHUS

[lnanasoH OuanasoH nepeme- | OuanasoH cko- | HnanasoH ycko- [nutens-
MCTOYHUK BO3DYXKOSHUA y i} . 5

yacTtoT, ['u LLLEHWW, MKM POCTEN, MM/C DEeHUn, M/C HOCTb

[1BuXXeHne QOopoXHOro (penbco- 1 — 80 1 — 200 0,2 — 50 0,02 — 1 /K
BOIr0) TpaHcnopra

B3pbiBbl 1 — 300 100 — 2500 0,2 — 500 0,02 — 50 K
3abuBka cBan 1— 100 10 — 50 0,2 —50 0,02 —2 K
Paborta mawmnH BHe 3a0aHUA 1 — 300 10 — 1000 0,2 —50 0,02 — 1 /K
[TpwnmeyvaHune—B tabnuue npumeHeHbl crnegyowmne 0603HaAYEHUS:
1 — ponroBpemMeHHbIN NPOoLUECC;
K — KpaTKOBPEMEHHbIN MPOLECC.

R NaHuble Tabmumubl 1 B3ATBI M3 WNCO 4866:1990 «Mechanical vibration and shock — Vibration of
buildings — Guidelines for the measurement of vibrations and evaluation of their effects on buildings» (»Bubpauwns n yaap.

Bubpauns sgaHnn. PykoBogcTBO NO U3MEPEHNIO BUDBpaLUMKM N OLEHKE e€ BO3AENCTBUSA HA 34aHUER ).
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5.3 PaKTopbl, BNUAKLNE Ha pPUCK NOBpeXAeHUA KOHCTPYKLUN

5.3.1 O0OLWwue nonoxeHusn

OTKNWUK KOHCTPYKLUWW 30aHUA Ha nepeaaBaemMyto Yepes rpyHT Budbpavuto 3aBUCUT OT TUNa pyHAaMeHTa,
TUMa U COCTOAHUSA FPYHTa B OCHOBAHUKM 34aHNS, 0CODEHHOCTEN U COCTOAHUA KOHCTPYKLWW 3JaHUSA U pacCTOS-
HUS1, HA KOTOPOM HaXoOUTCs UCTOYHUK BUBpaLun.

5.3.2 Tun cbyHOAaMeHTa U COCTOAHUE FTPYHTa

Tun oyHOoamMeHTa U COCTOodAHME TpyHTa onpeaenawT AMHaAMUKY CUCTEeMbl Ha rpaHuue AOBYX cpen
(TPYHT — pyHOAaMeHT 3gaHud). Tak gedpopmaunn pyHgamMeHTa, Bbi3blBaeMble CEUCMUYECKMMUA BONHAMMN,
NPAMO NPONopPLUOHAaNbHBI MMKOBOMY 3HAYEHUIO CKOPOCTU B TOUKe pyHOAAMEeHTa, HO 0bpaTHO NponopLMoHans-
Hbl CKOPOCTU pacnpocTpaHeHUs1 3TUX BOJTH B ToNwWe rpyHTa. [1oCKONbKY CKOPOCTL pacnpocTpaHeHns CeUCMU-
YyeCcKMX BOJNIH BO3pacTtaeT Npu yBEeNUYEHUM XKEeCTKOCTU TPyHTa, TO o4HMM U TeM Xe pgedpopmMaunam
(NMoTeHUManbHbIM UCTOYHUKAM NOSIBNEHUS TPELMH ) ByayT COOTBETCTBOBATL TEM OONbLUNE MUKOBLIE 3HAYEHUS
CKOPOCTW, YEM BbILLE XKECTKOCTb rpyHTa. Takmm obpaszom, ecnun KOHCTPYKUMA pyHOamMeHTa obecnevmBaeT
BbICOKYO KOppensaLuo mexay subpaunen dyHagamMmeHTa urpyHTa, To Ang 3gaHnui, BoO3BeAeHHbIX, HanpumMmep, Ha
cKalnbHOM Nopoae, gonyctuma subpauna gpyHaameHTa ¢ 0onbLUINMMU 3HAYEHUAMM CKOPOCTMN.

[[eonorn4yecknin CocTaB rpyHTa BNUsSIeT Ha U3SMEHEeHMe YaCcTOTHOMO cocTaBa BUbpavuun, nepegaBaemMon ot
MCTOUYHUKA. KpoMe TOoro, oT AMHaMMUYeCcKoro B3aMMoOdenCTBUA TPYHTaA ¢ pyHOAMEHTOM 3aBUCAT 3HaYeHUd
CODCTBEHHbLIX4YacTOT KonebaHn KOHCTPYKLUWKX 3aaHus. B obem cnyvae, 4em BblLLE KEeCTKOCTb pyHAaMEHTa U
yemM Oonblle NNOTHOCTb MPYHTA, TEM Bbille 3HAYEeHMNS1 COODCTBEHHbIX YaCTOT CUCTEMBLI «TPYHT — (PYyHOAAMEHT
30aHUSAY .

5.3.3 Oco6eHHOCTU KOHCTPYKL UK

Peakuunsa KOHCTPYKLWN 30aHUA U ee 3NeMeHTOB Ha NepegaBaemMyto BUdpaL o 3aBUCUT OT NepeaaToYHbIX
CBOWCTB KOHCTPYKUKK. OueHKa BO3OeUCTBUSI BUDpaL UK, pacnpoCcTpaHALWENCHa OT OQHOMO U TOT0 Ke UCTOUHN-
Ka, OyaeT pasHOW B 3aBUCUMOCTUN OT KOHCTPYKLWW 30aHUS. Y cTapbiX KUPNMUYHBLIX 34aHWUN BBICOTOW B 0AUH UMK
HECKOMbKO aTaXen coDCTBEHHbIE YacTOThl KoNebaHU, Kak NnpaBuno, HUXKe, YeM Y COBPEMEHHLIX BbICOTHbIX
COOPYXEHUN.

CoDOCTBEHHbIe YacTOThl KonebaHUn 3NeMeEHTOB KOHCTPYKLUWK 30aHUA (NaHenen, 6anok) obbl4HO BhILLE,
YyeM y KOHCTpYKLUMK B LlenoM. MexaHuveckue HanpsiXXeHnsa B bankax n nnactmHax, BoO3HUKatoLwme npm nx Kkone-
DaHUsAX HavacToTe, DNN3KON K pe30HaHCHOW, MOTYT ObITb paccunTaHbl No pesynbTataMm U3sMepeHnn BubpaunmBe
TOYKax, rae sHavyeHune cKopocT Hanbdonbllee (CM. npunoxeHune A). OgHako gaxke 3HaunuTenbHble KonebaHus
nocepeaunHe 6anoK 1 naHenen peako NPUBOANAT K NOBPEXAEHMNIO KOHCTPYKLU WK 30aHUSA. Tak, ANsi COBPEMEHHbIX
CTPOUTENBHLIX MaTepuanoB MexaHUn4Yeckme HanpsiXeHUd, COOTBETCTBYOLWME MMKOBOMY 3HAYEHUIO CKOPOCTU
10 mM/c, Koraa BMbpauunsa CTaHOBUTCA ABCTBEHHO OLLYTUMOW, 0DbIMHO HaxoasaTeda B gnanasoHe oT 0,4 % ao
2,3 % OonycTUMOro 3sHavYeHus.

5.3.4 PaccTosiHUe 00 UCTOUYHUKA

[Tpn oLleHKe BO3AEUCTBUA BUOpaLMM UIMEPEHNS NPOBOOAT B OrpaHUYEeHHOM YMCNe TOUEK KOHCTPYKL MU
(cM. 8.1). DTN NU3MepPEHNA MOTYT NMOJTHO XapaKTepnsoBaTb BUOPALMOHHYIO SHEPruto, nepeaaBaemMyto 3a4aHuto
CeCMUYECKMMI BONMTHAMU, TONLKO B TOM ciydae, ecnii 3gaHue HaxoguTtcs B ganbHeM none UCTOYHUKa. Ecnin
3QaHne HaxoanTcs B ONMXKHEM None, TO NPY TOM XXe MakCUManbHOM 3Ha4YeHU1 BUbpaLuun no pyHaaMeHTy 3aa-
HASA BUOpaLWMOHHAs 3HEPrus, nepegaBaemMas KOHCTPYKUUK (1, KaK cneacTBUE, PUCK ee NOBpeXaeHus ), oyaer
MEeHbLUE.

Opyrium BaXKHbBIM MOMEHTOM, KOTOPbIN cneayeT y4YUThIBaTb NMPpWM pacCMOTPEHNN 3aBUCUMOCTU OT PaccTosA-
HUKA, ABNAeTCs NpeobpasoBaHNne ceUCMUYECKMX BOSTH U3 0AHOMo BMaa B Apyron. HYem d6onblue paccToaHne oT
MCTOUYHUKA BUOpaLnn Ao 3gaHnd, Tem bonbllas YacTb BUOpaLMOHHOW 3HEpPrn nepegaeTcs 3gaHnio NOBEpX-
HOCTHBIMU (peneeBCKUMW) BONTHAMW U TEM MeHbLUe BITUAIOT Ha Hero BONHbI CXXaTuda U caBura.

Kpome Toro, npn yBennmyeHU1 paccTosaHUA NponcxXoanT nepepacnpegenerme sHeprim B 06n1actb HU3KUX
yacToT. HacToTa AoMUHUPYOLWEN cocTaBndaowen (M. 6.3) ymeHbllaeTcd. [MosTomy, Kak npasuno, Npu oanHa-
KOBbIX pe3ynbTaTax usmepeHuni sBmbpaunm Ha oyHgameHTe 3gaHns 4em donbLle pacCTosiHUE OT MCTOYHUKA,
TeM BblLLE PUCK NOBPEXAEHUA KOHCTPYKUKUK (CM. pa3gen 9).

6 U3mepsaeMblie BENMNYNHBI

6.1 O6Wwue NnonoxeHus

MHoro4mcneHHble UccneaoBaHns nokasanu, YTo napamMmeTpom BUobpaunmn, B Handonslluen cTeneHn Kop-
penMpPoBaHHbLIM C PUCKOM NOBpeXAeHUA KOHCTPYKLUMK 30aHUdA, aBNaeTcd NMKOBOe 3HaYeHue ckopocTu. aH-
HbI NapamMeTp XapakrepusyeT 3Hepruo ceMcCMuieckKnx BOJH, BO3AEUCTBYIOLWMX HAa KOHCTpyKUUo. OaHako
MOMMMO 3TOIO CYLLECTBYeT elle psag PakTopoB (CM. 5.3), OT KOTOPbLIX 3aBUCUT PUCK NMOBPeEXAeHUA KOHCTPYKLNUK
npv AaHHOM NMUKOBOM 3HAYE€HUU CKOPOCTU. MHOrMe U3 3TUxX oakTopoB B TOU MM MHOM CTENEHU CBA3AHLI C Yac-
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TOTHBIM COCTaBoM BMbpaunn. NoatomMmy B 6OMbLINHCTBE N3BECTHLIX KPUTEPUEB OLLEHKM BUOpaLn UCTIONb3YIOT
OONONHUTENbHBIN NoKasaTenb — 4YacToTy AOMUHUPYIOLLEN COCTaBNAOLLEN crekTpa curHana.

6.2 lNukoBOe 3HaAYeHUEe CKOPOCTH

OCHOBHbIM NapaMeTpoM, UCNONb3yeMBIM AN OLUEHKN BUBpaLun 34aHnin, ABNSETCHA NMMKOBOE 3HAYEeHNE
CKOPOCTU, U3MEpAEeMOe B HanpasneHWUn TpeX B3anMHO NepneHANKYAPHBIX OCeN X, YU Z — Vieai x, Vpeak y V1
Vpeak z COOTBETCTBEHHO. OCb Z HanpaBsneHa BepTuKanbHO BBepX. HanpasneHns ropnsoHTanbHbIX 0Ccen X 1 y
3aBUCAT OT TOYKU N3MepeHUN U onpeaenstoTCA 0CODEHHOCTAMM FreOMETPUN KOHCTPYKL WK B AaHHOW ToYKe. Han-
pruMep, Npu yCTaHOBKE AaTynka BMbpaLum Ha BEpTUKaNbHON MNOBEPXHOCTM Boka doyHAaMeHTa oaHy N3 ropu-
30HTalbHbLIX OCeN BbIbUpatoT B HAaNpaBneHU HOpManm K AaHHOW NOBEPXHOCTU, a NpU YCTAaHOBKE A4aTYMKOB
BHYTPW 30aHMNS HAnpaBleHNUa U3MepeHnin BelbupatoT, No BO3MOXXHOCTW, BAOSb HECYLLNX 3[TEMEHTOB KOHCTPYK-
LK. Apyron cnocob — HanpaBUTb O4HY N3 TOPU3CHTaNbHbIX OCEeN B CTOPOHY UCTOYHMKA BUDpaLnn.

[ns oueHkn BUbpaLum onpeaensatoT — Haunbonbllee U3 NMKOBLIX 3HAaYEeHU, NONTYYEeHHbIX AN

3 Ybeak, max
Ka>X4oro HarpasleHNA U3MEepPeHNA.

Vpeak, max — max {Vpeak, X Vpeak, % Vpeak, z}-

B 3aBMCMMOCTN OT TMNa UCNOMNb3YEMOro AaT4yMka BubpaLunm msmepsaeMoin BENTIMYNHON, MOMUMO CKOPOCTMU,
MOXeT ObITb YCKOpEHKMe ¢ NocrieayoLmnM BeINMoSIHEHUEM ornepaLu NUHTErpupoBaHus.

[TpnmedaHune—l1oCKONbKY NMKOBOE 3HAYEHWE CUrHana YyBCTBUTENBHO K (DA30BOU XapaKTePUCTUKE USMEPU-
TENBbHOW LUEenu, crneayet ydoeanTbcs, YTO MHCTPYMEHTAaNbHAA peann3aumns npoueaypbl UHTENPUPOBAHUA HE BHOCUT CYLLEC-
TBEHHbIX Hha30BbIX NCKAXXEHNWN B CUTHAaI CKOPOCTH.

6.3 YacTtoTa gOMUMHUpPYIOLLEN COCTaBNAKOLWEN

HacToTy AOMUHUPYOLWLEN COCTaBNAOLWEN onNpeaensoT crneayowmnm obpasom. Ha rpadprke 3aBUCUMOC-
TW CUTHaa CKOPOCTU OT BpeMeHU BblAensaoT obnacTtb nogbema snbpauumn, rage cCKopocTb MMeeT MakcumMarib-
HOoe 3HaJvYeHue (ecnn curHan Budpaumm He UMEET SIPKO BbIPaXXEeHHOro MMMNYbCHOMO Xapakrepa, T.€. Ha BCEM
nepuoae NsmMepeHuUn ypoBeHb BUOpaL MM MSMEHAETCS HE3HAYMNTENbHO, TO BECb NeEpMUo] U3MepeHnin paccmar-
PUBaAOT Kak oaHy obnactk). NpumeHas npeobpasoBaHne Pypbe, onpenenstoT YacTOTHLIM COCTaB BUOpaLn
Ons curHana B BelgeneHHoW obnacTtn U HaxoasT AOMUHMNPYIOLWLNE YacTOTHbBIE COCTaBMSIOLWNE STOrO CUrHana
(OOHY WUNK Heckonbko). NonyyYeHHbIe 3HAYEHUSI YacTOT AOMUHUPYIOLLMX COCTaBMSAROLWMX UCNONb3YIOT NP
OLleHKe CTeneHu XXeCcTKOCTU Bubpauunn.

7 CpeacrBauamepeHUU U aHanu3a

7.1 CpepcTtBa U3aMepeHUA NMKOBOIo 3Ha4YeHUnA

NamepuTtenbHasa cuctema aomkHa obecnevmsaTb MU3MepeHne NMKOBOro sHa4YeHUA CKOpPOCTU B AManaso-
He4YacToT He MeHeedyeM oT 1 002501 UM B ananasoHe nsmepsaemMblix 3SHayeHn He meHeedyem oT 1 4o 500 mm/c, a
TaKke obecnevnBaTh peructpauuto BpeMmeH HabnioaeHns NMKOBOro 3HaYeHUS.

TunnyHaa usmeputTenbHasa cucTtemMa CocToOUT U3 AaTYUKOB BUOpaLUn, YCTPOMUCTB CornacoBaHUd curHana,
YCTPOUCTB XpaHeHUa AaHHbIX, NONOCOBOro punbTpa ¢ NMIOCKOBEPLUMHHOM YaCTOTHOM XapaKTepUCTUKON B
3agaHHOM gnanasoHe 4YacToT USMepeHM 1 NoKasbIiBaOLWMX YCTPOUCTB. Ecnn gnga gansHeuwero aHanumsa cur-
Hana (BO BpeEMEHHOWU M4YaCTOTHOW 0BMacTdaX) UCNOMNb3YIOT YCTPOMUCTBA 3anucin, 3T YCTPOUCTBA TakKe BXOOAT B
COCTaB U3MEPUTENBHOWU LLenu.

PacwmnpeHHada HeonpegeneHHOCTbL U3MepeHU NUMKOBOro 3HavYeHUda curdana npu kosdpduumeHTe oxaa-
Ta, paBHOM ABYM, 0OyCnoBNeHHasa OTKIMOHEHMEM aMNNUTYAHO-YaCcTOTHOW N a30BO-YaCTOTHOW XapaKTepuc-
TUK N3MEPUTENBHOro TpakTa, paspelleHUEM CUCTEMbI NO BpeMeHU, HENMUMHEUHOCTbHO CUCTEMBI B 3aaHHOM
ONHaAMUYECKOM AnanasoHe NUsmMepeHnin, CobCTBEHHBIMU MOMEXaMU B USMEPUTENbHON LieNn U B3aUMHbIM BIUSI-
HUAEeM KaHanoB Npu paboTe B HoOpMarlbHbIX YCNOBUSIX OKpYXKatoLen cpeabl, He AommkHa npesbiwaTth 20 %.

7.2 OaTynku BubGpauun

O nst nasmepeHuin Bubdpaumnm 3agaHnin 0ObIMHO MPUMEHSAIOT akCenNepoMeETPbl UMM aTYUKKU CKOPOCTU (reodoo-
Hbl). 1o NCNONb3OBAHMMN akCenepoMeTpPOB B COCTAB U3MEPUTENIbHOW Uenn ACITMKHO BXOAUTb YCTPOUCTBO
MHTErpupoBaHMs Ana nNonydyeHusa curHana ckopocTu. [ocKkonbKy Takada XxapakTepuctuka, kak nMKoBoe 3Haye-
HUE CKOPOCTU, YYBCTBUTENbHA K 0a30BbIM COOTHOLLIEHUSIM B cUrHane, ocoboe BHUMaHne Heobxoanmo obpa-
laTb Ha TOYHOCTb peanusaunn pasoBO-4aCTOTHOU XapaKTepPUCTUKN U3MEPUTENBLHOW LIeni, BKYaKoLLEeN
akcenepomMeTp U YCTPOUCTBO UHTErpupoBaHug.

[Tpyn npuMeHeHU recdOHOB cneayeT yYUThIBaTh, UTO CODCTBEHHAA YacToTa KonedbaHnn Takmx 4aT4ymKoB
HaxoQuUTCA B AManasoHe 076,500 9,51u, T.e. nonagaeT B AnanasoH namepeHnin sudpavunn. Nocne yctaHOBKA
reopoHa, Hanpumep, B rPyHT, cCODCTBEHHasi YacToTa ero KonebaHumn U3MeHSIeTCsl, HO NO-NPEXHEMY MOXeT
OCTaBaTbCH BNpegenaxgnanasoHa yactoT usmepeHuin. Noatomy Heobxoammo, YToObI B UBMEPUTENbHYIC Lienb
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BXOAQMNO YCTPOWUCTBO KOMMNEeHcaLun (00 bIMHO NporpaMMHoe) HEPaBHOMEPHOCTU YaCTOTHOW XapakTepUCTUKA B
ananasoHe 4YacTtoT USMepeHUN.

7.3 CpencrBaaHanM3a4vacTOTHOINo coctaBa CUrHana

OObLIYHO ANA aHanM3a curHana ¢ Lenbio onpeaeneHns 4actoT AOMUHUPYIOLWKUX COCTaBNSAOLWNX NCMNOSIb-
3YIOT ero UMdpoByto 3annck 3a nepmnoa namepeHnuin. YCTpoUCTBO aHanunsa AomkHO obecnevnBaTth oTobpaxe-
H/e BCEro BpeMeHHOro curHana 3a nepuoa usmepeHnn ans onpeaeneHnsa xapakrepa subpasuu.

Ecnn Bubpaumnsa HOCUT APKO BblpaXkKeHHbI UMMYNbCHBIN XapakTep, TO U3 CUrHana «Bblpes3atoT» UMNYIbC,
rae cUrHan cKkopocT UMeeT MakcuMarnbHOe 3HadeH e, U danbHeemMy aHanusy noaBepraroT «Bblpe3aHHbINY
y4acToK peanusaLni.

Ecnn B Havane 1 B KOHLLe aHanM3npyemMoun sannucn Ha nitepsane (¢, t + T] 3Ha4eHue curHana He 6NM3KOo K
Hynto, TO Nepej nposegeHMeM aHannaa B 4acToTHOM 0b1acTn ero yMHoXatoT Ha OKHO XaHa hyy, ( 1):

_1-cos[2rn(t—-t)/T]

hw(T) 5 , f<t<t+T.

[nsaaHannM3a4vyacToTHOMO CocTaBa CUrHana cKopoCT UCMONb3YIOT aHannsaTop, peanusyowmnn npeobpa-
3oBaHMe Pypbe (Hanpumep, npoueaypy obicTporo npeocdbpasoBaHusa Pypbe).

[TpumevyaHwmns

1 OkHO XaHa nydwe gpyrnx obbI4YHO NCNOMNb3yeMbIX HA NPAaKTUKE BPEMEHHbIX OKOH COXPaHSeT COOTHOLWLEHUE MEXAY
YaCTOTHbIMW COCTABNAWMNMM CUTHANA, YTO 0COBEHHO BaXXHO Npu onpeaeneHnm 4OMUHNPYIIOLWNX COCTABIMAIO LLMX.

2 [nsaonpegeneHnsa 4actoTbl JOMUHUPYIOLWLEN COCTaBNSAOWEN Ha NPaKTUKE YacTo UCNONb3yT METOA aHanmaa Bo
BpeMEeHHOM obnacTu: onpeaensioT MakCuMarnbHbIW MUK curHana n bnumxanwmne MOMeHTbl BpEMEHU NepeceyeHnss CUrHa-
ITOM CKOPOCTU HYITEBOIO YPOBHS NO 06€ CTOPOHLI OT 3TOro nNuKa. Ha ocHoBE NONy4YeHHOro BpeMEeHHOro HTepBana Afonpe-
OENSAIT YacToTy AETEPMUHUPOBAHHOW COCTaBMNSAOWEN KaK BENUYMUHY, 0BpaTHO nponopunoHanbhyto 2 Af. C NnOMOLbIO
OAHHOro MeToga, Kak npaBuno, nony4arlT 3aBbllUeHHble 3HAYEeHUS YacTOThl AOMUHUPYICLWEN COCTaBMAIOLWEN MO CpaB-

HEeHWI0 C METOA0M NpeodpasoBaHnsa Pypbe, MOITOMY ero He PEKOMeHAYETCH MPUMEHSTb AaXKe AN CUrHANoOB NPOCTON (POPMBbI.

8 U3mepeHun

8.1 To4ykun namepeHumu

CyllecTByeT ABa OCHOBHbLIX NoAXo4a K BbIDOpY MecTa U3MepeHnn BUOpaL M1 npm oLeHKe ee BO34eNCTBUA
Ha 3gaHune: eBponencknin n amepukaHckmi. B CLUA namepsitot Bubpavuuo rpyHTa BONM3n pyHaamMmeHTa s3gaHus,
a B EBpone namepeHMa NnpoBoAgdaT Ha caMoM (pyHAaMeHTe. OTO pasnnume nMmeeT UCTOPUYECKMI, a He NMPUHLMN-
NAanNbHbIM XapakTep. Ana oueHKU BO3AeUCTBUA BUOpaL M Ha KOHCTPYKLUMIO 3gaHUA NnpeanoyTUTeNbHO BbIOK-
paTb TOYKN N3MepEHUs BUDpaLM HENOCPEACTBEHHO Ha KOHCTPYKLUH.

Ecnun npoBecTn namepeHnda Ha pyHaamMmeHTe 3aaHns HEBO3IMOXHO, TO TOUYKN N3MePEHUS OO0TKHbI HAXO-
OUTbLCA HA HMXKHeMYacTu (Ha BbICOTe He bonee 1 M OT YPOBHA TPYHTa ) BHELLHEW HecyLWen CTeHbl 3gaHns. Peko-
MeHayeTcs, YTODObl TOYKM U3IMEPEHUST HaxXoaAWUNMUCb Ha TOW CTOPOHE KOHCTPYKUWUWU, KOoTopasi obpalleHa K
NCTOYHUKY BUBpaLmn.

KonebaHus, BbiI3BaHHbIE ABMXKEHUEM TPAHCMOopTa U CTPOUTENBHBIMKU paboTamMu (B3pbiBaMin, 3a0UBKOU
cBaWn), MOTyT yCUNMBATLCHA NPU UX pacnpocTpaHeHU BBEPX N0 KOHCTPYKUMK 3aaHnd. [1osToMYy pekoMeHAOyeTCS
NPOBOAUTL AONONHUTENBHbIE U3MEePEeHUA Ha BepXHEM NepeKpbiTUK 3gaHud. [na BeICOKMX 3aHUK (Belille 12 M)
pekoMeHAayeTCcd NpoBOAUTL AONONMHUTENLHLIE U3MEePEeHMs C NOMOLLLIO AaTUYMKOB, YCTaHaBNMBaeMbIX B pAa No
BEPTUKANKN vYepes Kaxable 12 M, uyTobbl 0becnevynTb BO3IMOXHOCTbL HAbMOAEHUS 3a XapaKTepoM N3MEHEHUS
BUOpaLun. Bubpauno N3MepsitoT Ha HeCyLLUX 3neMeHTax, onpeaensitolmnx X)XeCTKOCTb KOHCTPYKU MK, ODBbIYHO
BONMM3N ee YINoB.

[Ona npoTskeHHbIX 3gaHUA (anuHon bonee 10 M) pekoMeHayeTCs Ha KaXXaou cTeHe Ha OQHOW BbICOTE
YCTAHOBUTb HECKOIbKO AaTYUKOB BUOpaLnmn, No KpanHen mepe, BONM13K yrnoB U nocepegnHe CTEHHI.

[TpnmeyaHune—Bubpaunsa MexayaTaKHbIX NEPEKPLITUA N NEPETOPOAOK MOXET ObiTb 3HAYUTENBHO BbILLE
BUBpaLNM HECYLLMX 3MEMEHTOB, OJHAKO OHA 0ObIYHO HE CBSI3aHa C PUCKOM MOBPEXKAEHNSA KOHCTPYKLMKN 30aHUS.

8.2 YcTaHOBKa AaTyMKoB BUOpaLumn

8.2.1 YcTtaHOBKa Ha KOHCTPYKLUIO 34aHUA

[Tpn UCNONb30BaHUN B KAQYECTBE AaTYUKOB BUBpaL MK akcenepoMeTPOB OHU AOIMKHbI ObITb YCTAHOBMEHHI
B cooTBeTCTBUU C TpedboBaHnamu FOCT MCQO 5348.

KpenneHne gatymka AoSKHO ObITh XKECTKUM, HE AOMYyCKatoLW MM YroBbIX KoNedbaHnn, no3ToMy cnegyer
n3deraTb yCTAHOBKM AaTYUKOB Ha KPOHLUTEWHBI U ApYyrne BCcrioMmoraTtenbHble npucnocodnerust. Ecnm Heobxo-
OMMO UCMONMb30BaTh TPU AaTyMKa ANg U3MepeHnid BUbpaLunn B Tpex B3aMMHO NepneHanKynapHbIX Hanpasne-
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HAAX, MPUMEHSAOT CTanbHOW KyD, KOTOPLIA 3aKPenmnatT Ha KOHCTPYKUMAWM C MOMOLLbIO LUMUMBKKA UMK
ObICTPOOTBEPAEBAOLLEN CMONbI.

YCTaHOBOYHbLIN pe3oHaHC akcenepomMmeTpa AOomkKeH HaxoanuTtbes Ha YacTtoTe Bbille 1000 My, 4yTobbl He
OKasblBaTb BIIMAHUA Ha pe3ynbTaTbl UsMepeHUn.

OTKNOHEHWE OCU YYBCTBUTENBHOCTU AaTYnKa OT 3a4aHHOIo HanpaBneHns U3SMepeHnn He A0IMKHO ObITb
bonee 5°.

8.2.2 YcTaHOBKa Ha rpyHT

Ecnun no3BonsieT TUN rpyHTa, AaT4MK MOXKHO 3aKPEennTb Ha XKeCTKOM CTanbHOM CTepXHe (AnamMeTpoM He
meHee 10 MM), BOUTOM B MOBEPXHOCTHLIN CNon rpyHTa. CTepXeHb He A0IMKEH BLICTYMNaTb Had NOBEPXHOCTLIO
3eMnun bonee Yem Ha HeCKonbKo MUnnumeTtpoB. Ocoboe BHUMaHKUE cneayeT yaenuTb obecneyeHunto NNoTHOro
KOHTaKTa MeXxay AaTyukom nrpyHToM. B cniydasx, korga npegnofiaraeMmoe sHadeHMe yCKopeHUa MOXeT NpeBbI-
wath 2 M/C2, cTep)KeHb AN COXpaHEeHUA CBOEro NOMOXEHUA BHYTPU rpyHTa A0MKEH ONUPaThbCa Ha XKECTKYIO
nnowanky.

EcnnaaTyuk yctaHaBNMBAalOT HEMOCPEACTBEHHO BHYTPUTPYHTa ANsl YMeHbLUIEHUA UCKaXKeHWUI, Bbl3biBae-
MbIX YCTAHOBOYHLIMU NPUCNOCODNEHUAMN, TO rMyOnHa ero ycTaHOBKU A0MKHa, No KpanHen mepe, B TpU pasa
NpeBLILATbL XapakTepHbiM pasMmep gatyumka. [lonyckaetca ycTaHaBNMUBAaTb AaTUYMK HA XKECTKYHO NNACTUHY, COOT-
BETCTBYIOLLYHO YCITOBUIO

m/pr3< 2,

roe m — macca gatymka BMecTe ¢ N1acTUHOM,
I — 3KBMBANeHTHbIX pagnyc NNacTUHbI;
P — MNOTHOCTb rPyHTA.

Takon NNacTUHOW MOXKET ObITb, HaNnpUMep, NnTa AOPOXKHOTO NOKPLITUNA. NS 6oNbUMHCTBA NOYB 3HaYe-
HUe p HaxoauTca B npegenax 1500 — 2600 kr/m3.

[ 1o BLICOKOU TBEPAOCTUTPYHTA (HanpumMep, ckanbHOM nopoasbl), He NO3BoNALWLEN UCNOMb30BaTh BhiLLE-
yKasaHHble MeToAabl, AaTYUK yCTaHaBNMUBaOT HeNoCpeACTBEHHO Ha NOBEPXHOCTL rpyHTa ¢ cobniogeHNeM Tpe-
boBaHMn 8.2.1.

8.3 lNMpoaonXKntTenbHOCTb U3MEPEHUN

[MpoaoMKNTENBbHOCTL U3SMEPEHUN 3aBUCUT OT KaTeroprm UCToudHUKa BUbpauun. [Neprnoabl KOHTPOMS,
HabnrOeHUs N M3MepPeHnn ACIMKHBI BbITh onpeaeneHbl CornacHo Tabnuue 2.

Tabnwya 2—ITlpogonkntenbHOCTb UAMEPEHUNA

Kateropus UCTOMHUKA [leprnoa KoHTpONA [lepunoa HabnwaeHUA [Teprnon namepeHun
[locTOoAHHOE BO3dEU- Henb/Hepens/nepunon [lBa nepunopga mexagy OanH pabouun umkn)
CTBUE paboOTbl CTOYHUKA NUKOBbIMW 3HAYEHUSMWN
1 - T 6 O 6oUNI 1)
epnoan4veckoe BO3OeEN NeHb pn pabounx UMKna wu ONH paboynim UMK
CTBUE bonee
EAnHWYHbIE BO3OENCTBUSA NeHb Tpn €eauHNYHBLIX BO3- Kaxaoe BO3Eu-
NENCTBUS ctenel)
1} amepennst npoBoasaT He MeHee Tpex pas. MIamepeHHbIe Ha KaKaoM Neproae NUKOBLIE 3HAYEHUSA HE OOMKHbI OT-
nnyaTbes OT cpeaHero 3HaveHus bonee vyem Ha 10 %. Ecnn 310 ycnoBme He BbINOMHSAETCH, AONONHUTENBHO NPOBOAAT
ele TP N3MepPEHUS.

lMpumep — [nss mako2o UCMOYHUKa riepuodu4yecko20 8o30elicmeusi, Kak Korep, nepuod KOH-
mpoJsisi pageH o0HomMy paboyemy OHIO, a nepuod HabrrodeHUss OOJDKeH 8KoYamb 8 cebs1 He MeHee
mpex paboyux yuknoe (cM. pucyHok 1). Pabo4um YuKkiom 8 OaHHOM criy4dae cHumarom rnosiHyro 3abue-
Ky ceau.
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06:00 t4 11: 12:00 L5 22:00 2

1 — ypoBeHb BUbpauun; 2 — epemd (B Hacax); 3 — nepunoa uamepeHun; 4 — nepuoa HabrmogeHun; 5 — neprnon KOHTPOIs

PucyHok 1 — [1poaormknTenbHOCTb U3MEPEHUN

8.4 KOHTpoOnNb NpaBUNBHOCTU NpoBeAeHUA UBMEPEHUI

KOHTpONb NpaBUNBHOCTU NpoBeAeHUA U3MepPeHUN OCYLLECTBMAKT NyTeM nepuoandecknx npoBepok
paboTOCNOCOOHOCTU MBMEPUTENBHON CUCTEMBIHA MECTE e€ YCTAHOBKM M HabNoaeHMeM 3a OHOBBLIM LLYMOM.

[1pn NpoBepKkax Ha MecTe YCTaHOBKM onpeadensarnT nepedaToyHble XapaKTepucTukm BCcen UsMepuTtenb-
HOW Llenn — OBbIMHO MEeTO40M CpaBHEHUS.

[Toa pOHOBBLIM LLYMOM NMOHMMAKOT NoKasaHWUa cpeacTBa M3MepeHnn B OTCYTCTBUE UCccneayeMON BUDpa-
LK. Ecnn ypoBeHb namepsiemMon smbpauum npeBblillaeT pOoHOBLIN LLYM MeHee YeM Ha 5 Ab, oLeHKa Bo3aen-
CTBUS BMOpaLMM Ha KOHCTPYKUWUIO 30aHUSI MOXeET OblTb OCYLUECTBMNEHa TOMbKO MOCMEe COOTBETCTBYHOLLEN
KoppeKUun pe3ynbTaToB U3SMeEpPEeHUN.

9 OueHka pe3ynbTaToOB U3MEPEHUN

9.1 O6wme nonoxeHus

N3mepeHUsa Bndpaumn sgaHnia NPOBOAAT C LeNbio CpaBHEHUSA NONYyYeHHbIX pe3ynbTaToB ¢ 3agaHHbIMU
npeaenbHbIMA 3HAYEHUAMU (KpUTepmuamMmm oueHkn). OCHOBOM BCeX U3BECTHLIX U LUNPOKO NMPUMEHSAEMbIX Ha
NpaKTUKe KpUTepues ABNAETCA PUCK NErknx (KoCMeTU4YeCKMX) NoBpeXXaeHU KOHCTPYKLUN.

[TOCKONbKY pUCK NOBPEXAEHUA KOHCTPYKLUN 3aBUCUT HE TOMBbKO OT NMUKOBLIX 3HAYEeHNIN BUOpaLnn, name-
PEHHBLIX B 3a@aHHbIX TOYKaX, HO U OT APYrnx akTopoB (CM. 5.3), KpUTEPUN OLIEHKM BUDpaLIMK, NO CYTU, Npea-
CTaBNsAOT CcOOOU KOpPEeKLUo pes3ynbTaToB U3IMEPEHUA B COOTBETCTBUU C 3TUMU pakTopamu. [Npu 3Tom
CYLLECTBYIOLLNE KPUTEPUN MOTYT ObITb pasaeneHsbl No cnocoby KoppekLuun Ha ABa BUaa: YaCcTOTHO-3aBUCUMBIE
N KOMMIEKCHbIE.

B npunoxeHunn b paccMoTpeHbl KPUTEPUN OLUEHKN, Handonee LUINPOKO NPUMEHSAeMbIe B MeXAyHapoaHOoM
NpakTuke.

[TpnmeyaHune— HezaBuCMMO OT NPUMEHAEMOIO KPUTEPUS, BCE OHU MOCTPOEHbI N0 pe3ynbTaTtamMm CTaTUCTU-
4yeckom 006paboTKM AaHHbBIX UCCNeaoBaHUN 1 BA3NPYIOTCS Ha NPEANONOXKEHUN, YTO NPU NPEBbLILLEHUN YKa3aHHbIX Npeaenb-
HbIX 3HAYEeHUWN PUCK NMOBPEXAEHUS KOHCTPYKUMKM ByaeTt He bonee 5 %. OgHako B AENCTBUTENBHOCTU NUb HEBONbLIAS
4acTb NPOAHANU3NPOBAHHbLIX AAHHBIX OTHOCUNACL K CUTyauusiM, rae nNpoun3oLwno NoBpeXaeHne KOHCTPyKUumnun. [Noatomy
NpUBOAUMBIE NpedenbHble 3HaYEeHUS MOXHO paccMaTpuBaTh Kak KOHCEPBATUBHbIE.

9.2 HYacToTHO-3aBUCUMbIEe KPUTEPUUN OLIEHKU

[1na 4acTOTHO-3aBUCUMBIX KpUTEPMEB BIUSIHUE DOMbLUMHCTBA hakTOPOB BhipaXaeTCHd B BUAE 3aBUCU-
MOCTU NpeaenbHOro NMKOBOro sHa4YeHUA CKOPOCTU OT YacTOoThl AOMUHMPYIOLWEN cocTaBnsaowen. [Npn 3Tom TUN
KOHCTPYKUMK 30aHNS (5.3.3) 0DObIMHO ABNSAETCHA HEYUYTEHHBIM (PaKTOPOM, TPeOYHOLWXM cneLnansHOro paccMoT-
peHnAa. [INa 3Toro CTpoAT HECKObKO KPUBBIX 3aBUCUMOCTM NpedenbHOro NMKOBOro sHa4yeHUs CKOpPOCTU OT Yac-
TOTbl AOMUHUPYIOLLIEN COCTaBMNAOLWEN — KaXKAYHo ANA KOHKPETHOro Tuna v COCTOAHUSA KOHCTPYKLWA.

[TpumeyaHwune—4YacTora AOMUHUPYIOLWEN COCTABNSAKLWEN 0DbIMHO HaxoaAnTCA B AnanasoHe o1 5 ao 100 [,
NO3TOMY MPU NOCTPOEHUN KPUTEPUA OrpaHNYMBatoTCA yKadaHHbIM Anana3oHoM 4acToT.
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[ToCKONbKY CBeAeHMNE HECKObKUX (PaKTOPOB K 0gHOMY (YacToTe AOMUHUNPYIOLLEN COCTaBNAOLWEN) HENS-
DeXXHO NpUBOANUT K noTepe MHopMaLMn, yCTaHOBMNEHHbIE NpedeNibHble 3HaYeHUa crieayeT paccMaTpuBaTh
Kak 3afaHHble Ongd «HauxXyaLwmnx» YCNoBUN, T.e. B KOHKPETHbLIX CUTyauusax npegenbHoe 3HavyeHne MoXeT ObITh
yBeNnM4yeHo (CM. 5.3.2).

9.3 KoMnneKkcHble KpUTepum oLeHKHU

[Tpn NPUMEHEHUN KOMMNMNEKCHBIX KPUTEPUEB OLLEHKU NPOBOAAT KOPPEKUUo NpedenbHOro sHavyeHusa no
KaXaoMy U3 BITUAIOLLMX PaKTOPOB, YKasaHHbIX B 5.3.

10 MNMpoTokon namepeHun

[TpoTOKON M3MepPeHUN AOIMKEH coaepXaTb crneayoLwyio MHQOpMaLUIo:

- HAUMEHOBAaHUA opraHn3aLUnn — 3akas4dnka U opraHmsaumm — UCNONHUTENS U3MepPeHUn; CBeAEHUSA O
OOroBope, B COOTBETCTBUM C KOTOPbLIM DLINKX NpoBeAeHbI USMEPEHUN; AaHHbIE O N1Le, NPOBOAUBLLUEM N3MEPEe-
HUA; AaTy U MECTO NpoBeaeHUs NsMepeHUin, NoroaHble YCroBUA BO BpeMs U3MepeHUN;

- ONMNcaHne UCToUHKKa BUOpaL MM (B3pbiBbl, 3abMBKa cBan, padboTa MallvH, AOPOXHLIN TpaduK 1 T7.4.),
yKa3aHWe BPEMEHU U 4aCcTOThl NOsIBNEHUA BUbpaLnn, ee NpoacmKUTENBHOCTN;

- ONMNCaHNE COOPYXEHUS, ONA KOTOpOro ObiNM npoBedeHbl naMepeHusa (agpec, HasHaveHue, TUr
KOHCTPYKUWW C YKa3aHMEM pasMepoB U MaTepunanoB);

- B3aMHOE pacnonoXXeHne UCTOYHUKA BUBpaL M 1 TOUEK USMEPEHNN C MPUNOXKEHNUEM CXEMBI;

- YCNOBUA OKpyXKatoLleW cpeabl (COCTOAHUE PyHOaMeHTa, reciormdeckme yenoBug, ypoBeHb Noa3eMHbIX
BOA, NOrodHble yCnoBuga);

- YPOBeHb (POHOBON BUOpaLINN;

- UICNOMb30BaHHbIE cpeacTBa U3MepeHUA M aHanusa (Tun u Mmoaenb gatyunka sBMbpaunn, cnocob 1 Xxapak-
TEPUCTUKN ero KpenneHus, yCTPOUCTBaA cornacoBaHuUsa curHana, sannucu n aHanusa, MetToa v cpeacrtea onpeje-
NeHna 4YacToThbl AOMUHUPYIOLLEN COCTaBNAOLWEN ), CBedeHUsA O NoBepKe cpeaCTB USMEePEeHNI;

- U3MepsieMble BENMNYUHBI;

- pesynbTaThl U3AMEPEHUN B KaXXQ0WU TOYKE N3MepPeHUi;

- OLLeHKY pe3ynbTaToB U3MepeHUn (ConocTaBneHne c npeaefibHbiMMU 3HaYeHUAMMK C YKasaHNeM UCTOYHU-
Ka npegenbHbIX 3HAYEHUN).



[OCT P 52892—2007

[MpunoxeHune A
(pekomeHayemoe)

OueHKa MexXxaHU4eCcKUX HanpsXXeHUn B KOHCTPYKLUU MO NMUKOBBLIM 3Ha4Y€HUSM CKOPOCTH

Bubpauuto Takmx anemMeHToB 34aHUN, KaK CTEHbI U MEXAY3TaXHblE€ NEePEKPbITUS, MOXHO OLEHUTb MO CO3aBaeMbIM
€10 MEXaHNYECKUM HaNPSXKEHUSIM.

MexaHnyeckne Hanpsi>KeHus B bankax v nnactuHax, BO3HUKatoWwme npu nx konebaHusax Ha yactoTe, bBnm3kou K peso-
HAHCHOW, MOryT ObITb paccynTaHbl NO pe3ynbTataMm U3MEPEHNN CKOPOCTU U YacTOTbl NPU YCITOBUKU, UTO 3TU U3MEPEHUS
BbIMOMNHEHbI B TOYKaX, rAe 3Ha4eHne CKOPOCTU MakcumanbHoe. B 3Tom criyvae 3HaHne yCroBUM 3aKpenneHns N XXeCTKOCTH
sNeMeHTa ANns OLEeHKN BO3HUKAOLWKMX B HEM HANPsHXXEHUN HE ABNAeTCH 0653aTenbHbIM.

s 6anok n 6eTOHHBIX MNUT, aPMUPOBAaHHbBIX B OAHOM HanpaBneHnU, NPSMOYIronbHOIo Ce4eHUs PaABHOMEPHOW XKeC-
TKOCTW, Harpy>eHHbIX HEKOTOPON MACCOWN, MPUMEHSAIOT crneayouiee COOTHOWEHUE MEXAy MaKCUManbHbIM 3HAYEHUEM

N3rMbHOro HanNpsXXeHust Cmax W MAKCUMarnbHbIM 3HaYEHNEM CKOPOCTU V .4y, KOTOPOE HE 3aBUCUT OT ANIUHbI, LUIMPUHBI U
BbICOTbl DanKu:

3 Gi’Oi’ I

vV
nvymax:
Gbeam

Omax * \/Edynp

rae v, — MakcumaribHoe 3Ha4eHne CKOPOCTU Mo BCeW ANnHe barnku;
E 4yn — AMHamMn4eckuii MoayIb ynpyroctu matepuana banku;

p — MNOTHOCTb MaTepualia 6an|<v1;

— KO3MMULMEHT HArpy3Ku Npu Harpy>keHnmn Bankm noMmmMo cBoen cobCTBEHHON Macchbl Gy 4m ELLLE U PABHOMEP-

HO pacnpeneneHHon Harpy3kon Gy peroads (Gtot = Cpeam * Gotherloads)
K, — bespasmepHbIn MoAanbHbIV KOS PUUNEHT, UMEIOLW MK 3HaYeHre B ananasoHe ot 1 ao 1,33 n saBucsAwmMn ot

yCﬂOBMﬁ 3aKperirieHnd n Homepa MoAdbl I{Oﬂ66aHMﬁ, BIINAHNE KOTOPbIX, OAHAKO, HE3HAYUNTETIbHO.

[1ns1 BEeTOHHBIX NUT C NEPEKPECTHON apMaTypon NONy4YeHHOe 3HaYeHUE HaNpPsHKEHNA MOXHO paccMaTpuBaTh Kak
OLIEHKY CBEPXY.
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[MpunoxeHve b
(cnpaBo4HOe€)

OueHKka BUOpaLuun 34aHUN

B.1 Obwwme nonoxeHns

B HacToswem NnpunoXxXeHnn npuBeaeHbl Hanbonee 4acTo NCNONMb3yeMbIE B MEXAYHAPOAHON MPaKTUKE KPUTEPUU
OLEHKU BUDpauUun 3gaHUN, YCTAHOBMNEHHbIE HAUMOHANbHBIMWU CTaHAApTaMU U APYruMyU HOPMATUBHBIMU AOKYMEHTAMU
3apybexXHbIX CTpaH.

B.2 HacToTHO-3aBUCHMbIE KPUTEPUN OLLEHKM
5.2.1 DIN 4150-3:1999")
[TpepenbHble 3HavYeHns (PUCYHOK b.1) yCTaHOBNEHbI B OTHOLLEHUM KPaTKOBPEMEHHOM BUBpaLunm Ans NnMKOBbIX 3Ha-

YEHUW CKOPOCTU Ha PyHAAMEHTE 34aHUsA (CM. 6.2) ANA TPeX KaTeEropnm 3aaHnmn:
- 30aHUN OEeNOBOIro HAa3HAYeHUS, MPOU3BOACTBEHHbIX 34aHUN U COOPYXXEHUN, UMEIDLLNX aHANOMMYHYIO KOHCTPYKUMIO

(kaTeropus 1);
- XUNbIX 34aHUN U 30aHUK, UMEIOLLMX aHANOMMYHYI0 KOHCTPYKLUMIO UMK HA3Ha4YeHue (KaTteropust 2);
- COOPYXXEHUN, HE OTHOCALLMXCH K KaTeropmsam 1 unuv 2, nmerLwme BbICOKY CoUManbHYO BaXXHOCTb (Hanpumep,

OXPaHAEMBbIX NAMSATHUKOB apXUTEKTYPbI).
[lononHUTEenbHO NpeanaraeTcsa N3MepsTb CKOPOCTb B rOPU3OHTAlNIbHOM HanpaBneHnn A5 BEPXHEro NepeKkpbITUS
308HWA Vhioh fioor [MpeaenbHble 3HAYEHUSA 3TON XapakTEePUCTUKN ANSA KPAaTKOBPEMEHHOW U NPOAOITKUTENBHON BUbpaLun

npuBeaeHbl B Tabnvue b.1.
Ecnu npeaenbHble 3Ha4YEeHUs ANsi NEPEKPbITUN (CTEH) NPEBLIWANT yKa3aHHble B Tabnuue b.1, pekomenayercs oue-

HUTb MEXaHNUYECKUE HallpHAXXEeHWUHA COIT1aCHO MNMPUIioxXeHumnto A.

[lukoBOe 3HaveHue CKOpPOCTMW, MM/C

o)
o

o0

40

30

NN N
PN PN |
111 .
e O
Ill|‘ll|‘-l‘-
i A

ONEEN [
ANTEN | ]

20
15
10
8
5
3
0
1 0 20 30 40 50 60 70 80 90 100
UYacTtoTa, 'y

1T — 3paHua kateropun 1; 2 — 3gaHus KaTteropuu 2; 3 — 3aaHus kateropum 3

PucyHok b.1 — lpegenbHbie 3Ha4YeHUA CKOPOCTU, U3MEPEHHON HA (PyHOAMEHTE 34aHUS

R HaunoHanbHbin ctaHaapT [epmannn DIN 4150-3:1999 «Structural vibration — Part 3: Effects of vibration on
structures» (Bubpauusi coopyxeHun. Hacte 3. Bosgencresmne Bubpaumm Ha COOPYKEHUR).

11
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Tabnwua b.1— Pekomengyemble npegenbHbie 3HAYEHNS Vhigh floor

KaTteropusa coopy>xeHus

Vhigh floor MM/C

KpaTkoBpemeHHas Bubpauuns

[poaormkutensHaa Bubpaymns

1 40 10
2 15 5
3 8 2,5

[TpunmeyaHwue—IllpuBeageHHblE 3HAYEHUS MOTYT ObITb NPUMEHEHBI TAKKe K MPOMEXYTOYHBbIM MEPEKPLITUSIM
3[1aHWS, a TaKKe K ero cteHam.

5.2.2 BS 7385-2:19931)

[1pegenbHble 3Ha4YeHnsA (PUCYHOK b.2) yCTaHOBIMEHL! B OTHOLLIEHUN KPaTKOBPEMEHHON BUbpauum ans nMKOBbIX 3Ha-
YEHUW CKOPOCTU Ha hyHAaMeHTe 3gaHus (CM. 6.2) AN ABYX KAaTEropmn 3gaHnn:

- 3JaHUN 4eNOBOro Ha3Ha4YeHUsA N NPON3BOACTBEHHbIX 34aHUN, UMEIO LLIMX KAPKACHbIE UM apMUPOBaHHbIE KOHCTPYK-
unm (kateropus 1);

- XUNbIX 30aHUN N 30aHUN OENOBOro HA3HAYEHUS, UMEIOLLNX OBNErYeHHy0 KOHCTPYKLUUIO, KOHCTPYKUUIO 6e3 apmMu-
POBaHUSA NN C OBNErYeHHbIM KapKacom (KaTteropus 2);

I'Imosoe 3Ha4YeHue CKOpoCTHU, MM/C

IEEEEEEEN
inZEEEEER
AT
I
i EEEE
L]

10 15 20 100
l—Iac:TOTa, [y

1T — 3naHua kateropun 1; 2 — 3naHuUsA Kateropum 2

PUCyHOK b.2 — lpeaenbHbie 3Ha4YEHUA CKOPOCTU, U3MEPEHHON Ha (PyHOAAMEHTE 34aHUSA

[lpegnonaratoT, YTO yMEPEHHbIE MOBPEXAEHUA MOTYT MPOU3ONTU NPU MPEBbLILLEHUN NPeAerbHbIX 3HAYEHUN, YKa3aH-
HbIX HA PUCYHKe b.2, B ABa pa3sa, a TsKelnble — B YeTbIpe pa3sa.

B cnyvae HM3Ko4YacTOTHOroO curHana, UMeroLWero 3HaunTenbHble COCTaBNAWME Ha YacToTax HuxXe 4 [, pekomeH-
OYETCA AOMONMHUTENBHO NPOBOANTL N3MEPEHNS NepemMeLllerns. [lpegenbHoOe NMKOBOE 3HAYEHWE NePEMELLEHUA AN Yac-

TOTbl AOMUHUpPYOLWEen cocTtaBnsawen Huxe 4 [ 4 pasHo 0,6 mm.
B cny4yae npoaonmkntensHon Bubpaumnm, CnocobHOW Bbi3BaTb PE30OHAHCHI KOHCTPYKUMK (0CODBEHHO HA HU3KNX YaCTO-

Tax), NpeaenbHble 3Ha4YeHUs, yKa3aHHble Ha pucyHke b.2, pekomeHayeTcs yMEHbLWINTL B ABa pa3sa.

") HaumoHanbHbii ctaHgapT Benukobputanmn BS 7835-2:1993 «Evaluation and measurement for vibration in

buildings —
YacTb 2.
30aHNN).

12
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5.2.3 Pekomenpgaunn OSM')

[TpepenbHble 3Ha4YeHnA (PUCYHOK b.3) ycTaHOBNEHbI AN HEBLICOKUX 34aHUN (OQHO- U ABYX3TaXHbIX), NOABEpra-
IO LLIMXCHA BO3AENCTBUIO CENCMNYECKNX BOJTH, KOTOPbIE 00pa3yoTCs B pe3ynbraTe B3PbIBOB NPU pa3paboTke OTKPbIThIX MEC-
TOpO)I{,EI,EHMﬁZ).

[TMKOBOE 3HAYEHUE CKOPOCTU, MM/C

100 I AN DN DN DN N N DN DN DN DN D D D .
B D B B N S e

— Y

100
YacToTa, 'y

PucyHok b.3 — lNpegenbHble 3Ha4YeHnsA Ans CKOpoCTU, UBMEPEHHOWU B TPYHTE

5.3 KOMMNNeKCHbIN KpUTEepUN OLEHKH

B.3.1 Obwme nonoxeHuns

KOMMNEeKCHbIN KPUTEPUN OLEHKN YCTAHOBIMEH B HaUnoHanbHoMm ctaHgapte Hopeernn NS 8141 :20013) 1 pacnpoc-
TpaHseTcs Ha BUbpaunio, BbI3BaHHYIO 3EMIMAHBIMU paboTamMmn, CHOCOM COOPYXEHUN U ABUXEHNEM MALLVH.

Ecnn npoBegeHne 3eMmnsiHbiX paboT MOXET Bbi3BaTb KONebaHUA COOPYKEHUST HA YacToTe pe3oHaHca (Hanpumep,
NPY NCNONb30BaHUN BUDPALIMOHHbIX MALLWH UMW NPY YCTAHOBKE NOCTOAHHOIO M KPATKOBPEMEHHOIO MHTEPBAana MeXxay nyc-
KaMn SNEKTPOHHON CUCTEMbI 32XKUTaHWA NMPU NPOBEAEHNN B3PbIBOB B X0 CTPOUTENbHbLIX paboT), TO Ans OUEHKN A0MYCTU-
MOCTM BO3HUKAIOLWLMX KONeDaHMW HEODOXOANMbI AOMONHUTENbHbIE NCCIEe40BaHNUS.

B.3.2 NpepenbHoOe 3HavYeHWe BUOpaLUn
[TpeaenbHOe 3HaYEeHUe vV NPU KPpaTKOBPEMEHHOW BUDpaunm onpeaensatoT AN BEPTUKANbHOW COCTABNAOLWEN NMUKO-

BOro 3Ha4YeHUs CKOpPOCTU No hopmyne
V=V, Fg F‘b Fd st

rae vy — ONopHOe 3HaYeHne CKoOpoCTU, paBHoe 20 MM/C;
Fg — nornpasKa Ha BUA4 rpyHTa B MeCTe, rae yCTaHOBINEHO COOPYXKEHUE,
F, — nonpaska Ha B COOPYXEHWS;
F ,— nonpaska Ha pacCcTosHNE MeXay NCTOHHUKOM BUOpaLum n MECTOM €€ N3MEPEHNS;
F, — nonpaska Ha BUa UCTOYHWUKa BUbpauuw.
b.3.3 NonpaBka Ha BNArpyHTa Fg
[TonpaBky Ha BUA rPyHTa HA MECTE BO3BEAEHNS COOPYKEHUA onpeaenstoT no tabnuue b.2.

b.3.4 llonpaBKka Ha BUA coopyXxeHus F,

b.3.4.1 Obwne nonoxeHwns

[lonpaBka Ha BUA 30aHus Fp, 3aBUCUT OT TUNa U KOHCTPYKLUUKW COOPYXKEHWS, MaTepuana, u3 KoToporo OHo BO3Be€EHO,
N TMNa pyHgameHTa. 3Ty NonpaBkKy paccynTbIiBaAIOT No popmyrne

Fp = Kp K Kp
rae k, — nonpaska Ha TVMN Y KOHCTPYKLMIO COOPYXEHWS;
k. — nonpaBka Ha MaTepuan KOHCTPYKLWY;

K. — noripaBKa Ha TUn oyHaameHTa.

1)
2}

Office of Surface Mining (YnpaeneHune oTKPbITbIX TOPHOPYAHbLIX pa3padoTok), CLUA.
B opurnnane PekomeHgaunmn OSM npegenbHblie 3Ha4YeHUs YCTAHOBINEHbI B €AnHULAX U3MEPEHNIN OI0OUM B CEKYHAY
(atonm/c).

) NS 8141:2001 «Vibration and shock — Measurement of vibration velocity and calculation of guideline limit values
in order to avoid damage of constructions» (Bubpauuns n yaap. VIamepenne ckopocTn n pacHeT nNpeaernbHbiX 3HAYEHUN, pe-

KOMEHAYEMBbIX C LeNblo NPeaoTBPaLLEHUS MOBPEXAEHUS COOPYXEHUN).

13
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Tabnwuua b.2—llonpaBka Ha BUA rpyHTa Fg

Obwana knaccudpukaumnsa Bug rpyHTa F

OBbIYHbIN TPYHT O4veHb MArKUU TPYHT, MArKas rmuHa 0,57

[ MUHA, NNNCTBIN TPYHT C BbICOKUM COAepXa-
HUEM Bnaru 0,8

[Tecok, rpaBmn, NNNCTBIN TPYHT 1,0

TBepaas BanyHHasi rnHa, ynnoTHEHHAs 3a-
Knagka n3 webHs 1,8

CkanbHas nopoaa TOHKast BbIPOBHEHHASA CTHXKA 2,5

ChnaHeu, MArKMM M3BECTHSIK, Wenesartas no-
poga (CKOPOCTb pacnpocTpaHeHns CENCMUNYEC-

knx sBonH ot 2000 go 4000 m/c) 2,5

[ paHUT, THENC, TBEPAbIN U3BECTHSK, KBap-
UnT, gnabas (CKoOpPoOCTb pacnpocTpaHeHUs Cen-
cMmuyeckmnx BonH bonee 4000 m/c) 3,5

1} KoasdhdmumeHT 0,5 — ycpeaHeHHoe 3HaveHne, Tpebyiolee YTOYHEHNS B K&KA0M KOHKPETHOM CryYae.

b.3.4.2 [lonpaBKa Ha TUN N KOHCTPYKLMIO COOPYXEHNA K,
[TonpaBky Ha TUM U KOHCTPYKLUIO COOPYXKEeHUs onpeaenstoT no tabnuue b.3.

Tabnwuua b.3—TlonpaBka Ha TUN N KOHCTPYKLMIO COOPYXXEHUSA K,

1M KOHCTPYKLUK K,
KpynHoe coopyxeHue (MOCT, 3cTakaaa, YKpenneHune) 1,70
34aHne AenoBOro HazHavYeHus, Npon3BoACTBEHHOE 34aHUE 1,20
Kunnoe 3gaHne 0O6bIMHON KOHCTPYKLNK 1,00
34aHue, nMmetolee NoBbIWWEHHYIO YYBCTBUTENBHOCTL K BUOpauum (BbICOTHOE CO-
OPYXXEHUE, KOHCTPYKUUSA C NPOTSIKEHHBIMWU NPONeTamMn) 0,65
McTopuyeckoe 1 paspylLieHHoe 34aHuS 0,20

b.3.4.3 lNonpaBka Ha MaTepuan CoopyXeHua kK,
[Tonpaeky Ha marepunan coopyxeHnsa onpegenstort no tabnuue b.4. INpu BbIBOpE Nonpasku NPUHUMAKCT BO BHUMA-
HUE camMbln CNabbIN 3NTEMEHT COOPYXKEHMUS.

Tabnwuuya b.4 —Tllonpaska Ha maTtepuan CoOOpPYXeHus K,

OcHOBHOU MaTepuan k

Kene3obeToH, cTanb, AepeBo 1,20

HeapmupoBaHHbIM BETOH, NONbIN BETOHHBLIM OMOK, KMPNUYHasA Knagka, Nerkun
nepnuTobBEeTOH M ApyrMe aHanormvHble marepuansi 1,00

[Topn3oBaHHbIM BETOHHbLIN BNOK aBTOKNABHOIO TBEPAEHUA N APYIMe aHanorm4yHble
Martepunarnsbl 0,75

b.3.4.4 lNonpaBka HaTUN byHAaMeHTa K¢
[TonpaBka Ha TUN PyHO4aMeEHTa 3aBUCUT OT TOro, Kak 3TOT PyHAAMEHT yNoXeH B rpyHTe. aHHyio nonpaeky onpeae-
nawT no tabnuue b.5.

14
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Tabnwuua b.5—TlonpaBka Ha TN pyHaameHTa k;

Tun oyHOaameHTa kf”
Hacbinb, cTeHa XecTkocTn, PyHAAMEHTHBINM cTON62) 0,7
CnnowHon pyHgameHT 0,8
Bucsuasa ceas 0,9
CBas-CTonKa 1,0
1) Ecnu rpyHT B 30He dhyHAAMEHTa HEOAHOPOAEH, ANA onpeaeneHns nonpaskv He0BXoauMbl cneumarnbHble nccne-
0OBaHUAL.
2) Inst HaBUBHBIX CBaW, YCTPOEHHbIX B CKallbHOM Mopoae, 3Ha4YeHne K:NpUHMMatoT paBHbiM 1,0.

b.3.5 lNonpaBkaHa paccTosiHue F
[TonpaBka Ha paccTosiHue ABNAeTCH PYHKUNEN HAMMEHBLLETO PacCTOAHUA d, M, OT UCTOYHUKA BUBpaLUumn 4o Coopy-

XeHust. [laHHyo nonpaeky onpegenstot no tabnuue b.6 n pucyHky b.4.

Tabnwunua b.6 —TllonpaBka Ha paccTtosHue F, ANA pasHbIX UCTOYHUKOB BUOpaumn

F_ Onsi paccrosiHumn d
ACcTOYHUK BUBpaLmK Bug rpyHta’)
MeHee 5 m?) oT 5 10 200 m Gonee 200 m

B3pbiBHbIe paboTbl, Bblaan- | CkanbHas nopoaa 1,0 1,0 1,0

bnmeaHwne ]
OB6bIYHBIA TPYHT 1.0 1,357 919 0.5

YpaapHaa 3abveka cBa u | OBblYHBIA PYHT 1.0 I 4512 0.5
LUNYHTOBbLIX CBAW; CHOC COOpPYXKe- 05| 1+ 9(3}
HU |

3abvBka cBan W LUMYHTOBbIX —
cBan BUOpOKoONpom 1,0 1,0 1,0

BubpoynnotHeHune 1,0 1,0 1,0

NBvxeHne MmawuH 1,0 1,35¢ 019 0,5

1) Bug rpyHTa Ha MecTe BO3BEeAEHUs COOPYXeHus (CMm. Tabnmuy b.2).

2) CrnegyeT AaTth cneumarnbHyo OLEeHKY pucka AedopMaLMOHHbIX NOBPEXAEHWUI. DKCNepT MOXET AONYCTUTL Gonee
BbICOKME 3Ha4YeHus1 Bubpauunu.

b.3.6 NonpaBka Ha BMA UCTOYHMKA BUOpauum F;
[TpegenbHoe 3HaveHne Bubpaunm 3aBUCUT OT €€ XapakTepa: NnpeacTaBnsier nm oHa cobon NOBTOPSAOLLMECH yaap-

HblE UNW HeNpPepbIBHbIE NpoLecchl. [lonpaBky Ha BUA UCTOYHKKa BUbpauum F, onpeaenstoT no tabnuue b.7.

Tabnwuua b.7 —TlonpaBka Ha Bna nctouHuka snbpauum F,

MCTOUMHUK BUBpaLmm F

B3pbiBHbIE paboThl;
yAapHas 3abvBka cBav 1 LUNYHTOBbLIX CBaW;

CHOC COOpPYXXEHUU;
OBMXKEHWE MaLLVH BO BPEMS CTPOUTENbHbIX pabdboT 1,0

3abuBka cBan 1 LUNYHTOBLIX CBaN BUBPOKOMPOM;
BUOPOYNMOTHEHNE;
BblaandnmeaHue 0,8
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PUCYHOK b.4 — 3aBMCUMOCTb NOMNPaBKK Ha paccTosiHMe F ;0T HAUMEHbLLEro paccToAHUNA d Mexay NCTOYHMKOM BUDpa-
LUN N COOPYXEHUNEM
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KrntoyeBble cnoBa: BUbpauua, 3gaHusa, aKcniyaTauMoHHasa HaaeXHOCTb, U3SMePEeHUs!, CKOPOCTb, MeXaHn4ec-
KUe HanpsKeHUd
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