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lNpeouncnosue

1 PA3PABOTAH  AKLMOHEpHbIM o6LlwecTBoM  «HayuHo-uccnegoBaTenbCKuii ueHTp  «CTpouTeNnbCTBO»
(AO «HWL, «CTponTenbCTBO») — HayuHo-nccnegoBarenbcknm, NPOEKTHO-U3bICKaTETbCKUM n KOHCTpPYK-
TOPCKO-TEXHONOTMYECKMM ~ MHCTUTYTOM  OCHOBaHWA M MOA3EMHbIX  COOpyXeHwidi  umeHn H.M. TepceBaHoBa
(HMMOCMN wm. H.M. TepceBaHOBa) npu y4yacTuy cneuvasiMctos ®PefepanbHOr0  rocyapCTBEHHOrO  GHO4KeT-
HOoro  obpasoBaTeslbHOro  yypexzaeHus  Bbiclwlero  obpasoBaHuMs  «MOCKOBCKWI  rOCYyAapCTBEHHbIA  yHMBepcUTET
umeHn M.B. JlomoHocoBa» (MIY wum. M.B. JlomoHocoBa), LleHTpa reoaneKkTpOMarHuTHbIX uccnegoBaHuii M-
ctutyta usukn 3emam um. O.FO. Wmmagra PAH (UFSMU Nd3 PAH), O6uiectBa € OrpaHWY4EHHOW OTBETCTBEH-
HOCTbI0 «O3UC-BeHuyp» (000 «O3WC-BeHuyp»)

2 BHECEH TexHuueckum komuteTom no ctaHgaptusaunm TK 465 «CTpontenbctso»

3 YTBEPXAEH W BBEAEH B ,EI,EI7|CTBVIE Mprvkaszom defepasibHOTO areHTcTBa MO TEXHUYECKOMY
perynvposaHuio 1 Metposiorum ot 1 uons 2025 r. Ne 659-ct

4 BBE/JIEH BIEPBbIE

5 JEVCTBYET B3AMEH MHCT 804—2022

MpaBuna NPUMEHEHUS HACTOSLEr0 CTaHAapTa YCTaHOB/EHbl B cTaTbe 26 deaepasbHOro 3akoHa
oT 29 umoHa 2015 r. Ne 162-®3 «O cTaHgapTusauum B Poccuiickoin depepauun». VHdopmaums o6 uns-
MEHEHUSIX K HAcTOsWEMY CTaHAapTy Nyb/uKyeTcs B eXerofgHoMm (Mo COCTOsSHMI0O Ha 1 siHBaps TeKyLero
roga) WHopmauMoHHOM ykaszaTene «HaumoHanbHble CTaHA4apTbl», a oduuMasibHblii TEKCT W3MEHEHWI
M NoMpaBoOK — B €XeMeCA4YHOM MWH(hopMauMOHHOM YyKasaTene «HauuvoHasbHble CTaHAapThi». B cnyvae
nepecMoTpa (3aMeHbl) MM OTMEHbl HAaCTOALWEro cTaHjapTa COOTBETCTBYyHWLIee yBeJOM/eHNe OyaeT
ony6/MKOBaHO B OGKalLLEM BbIMYCKE E€XEMECAYHOro WMHOPMaUMOHHOro YykasaTens «HaumoHanbHble
cTaHfgapTbi». COOTBETCTBYyHWAan MHopMaums, yBeAOMEHNE W TEeKCThl pasmeliarnTcs Takke B WH-
chopmaLuoHHO cucTeme 06LIEro nosb3oBaHUs — Ha odmumanbHOM caliTe defepanbHOro areHTCcTBa Mo
TEXHUYECKOMY PEryMpoBaHUI0 U MeTponoruv B ceTun NHTepHeT (Www.rst.gov.ru)

©O0dgopmnenune. PreyY «MHCTUTYT cTaHgapTusaymm», 2025

Hactosiwmii  ctaHaapT He MOXeT ObiTb MOMIHOCTbI0 WAM  YacTUYHO BOCMPOW3BEAEH, TUPAXWPOBAH U pac-
NpocTpaHeH B KayecTBe ouuManbHOTO U3haHus 6e3  paspelleHns defepasibHOr0  areHTcTBa MO TEXHWUYECKO-
My perysiMpoBaHun0 1 MeTposIorum
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BBegeHue

HactoawumiAi cTtaHpapT paspabotaH B Uenax obecrnedeHns cobnogeHuss TpebosaHuii  defepasibHOTO  3a-
KoHa oT 30 aekabpsa 2009 r. Ne 384-03 «TeXHUYECKMIT pernaMeHT 0 6€30MacHOCTN 34aHUIA 1 COOPYIKEHWNN».

Hactoswuii  cTaHgapT paspabotaH aBTopckum  konnektmeom AO  HUL, «CrtpoutensctBo» — HUNOCH
um. H.M. TepceBaHoBa (pyKoBOAMTE/lb TeMbl — KaHf. TexH, Hayk P®. LUapadyTanMHOB, OTBETCTBEHHbIE WCMOJSI-
HUTENN: KaHgd. TexH, Hayk C.A. PbIToB, KaHfg. TexH, Hayk A.A. YypkuH) npu yydactum MIY wm. M.B. JlomoHocoBa

(kaHa.  dwmsmko-maTem. Hayk B.B. KanyctuH), UMW Md3 PAH  (M.H. JlozoBckuin), OOO «O3UNC-BeHuyp»
(kaHa. TexH, Hayk A.B. YnbIGuH).
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HALIMOHAJIbHbIV CTAHOAPT POCCUACKOW ®ELEPALIAN

CBAM

CelicMoaKycTMyeckne MeToAbl KOHTPOJIA CM/IOLHOCTM 6eTOHA U A/IMHBLI CBai

Piles. Low strain impact test methods for pile integrity and length assessment

Jata BBegeHna —2026—01—01

1 O6nacTb NPMMeHeHNs

1.1 HacToswuWii cTaHAApT pacnpocTpaHsieTcsi Ha  Xene3o6eToHHble  6ypoHabuBHble, 3abuBHble, BAAB-
nvmBaemble, HabuBHble cBaw, 6apeTTbl W ycTaHaBAMBaeT MNOPSAOK NPOBEAEHUS  HepaspyLlatlolero  KOHTPOss
OMVMHBI M CMJIOWHOCTM  6eToHa cBall  celicMoakycTMyeckumn  Metodamu. [loNoXeHns  HacTosiwero  craHgapTa
pacnpocTpaHsloTCs Ha WCCNefOoBaHWs, BbIMOSHSIEMble Ha 3Tane CTPOUTENbCTBA WM 06CNefoBaHUA  KOHCTPYK-
LA,

1.2 HacrtosiwmiAi cTaHfapT [onyckaeTcs MNPUMEHATb MNpPU  KOHTPO/ie  CM/IOWHOCTM  maTepuvana W A/UHbI
MeTaslINYeCKMX CBai-TpyO, AepeBSAHHbIX CBaiA.

2 HopmaTuBHbIE CCbI/IKU

B HacTosiLem cTaHapTe UCNO/b30BaHbl HOPMATMBHbIE CCbISIKM Ha Cneayolme AOKYMEHTbI:

FOCT P 12.3.053 Cwuctema cTaHgaptoB 6e3onacHocTn Tpyda. CrtpoutenbctBo. OrpaxpeHus npegoxpa-
HUTESIbHbIE BpEMEHHbIe. ObLMe TEXHNYECKNE YCIOBUSA

CIM 45.13330 «CHwIM 3.02.01-87 3eM/ifiHble COOPYXEHWNS, OCHOBaHUA 1 (DyHAAMEHTbI»

CIn 46.13330 «CHwuM 3.06.04-91 MocTbl 1 Tpy6bI»

CIM 291.1325800.2017 KOHCTPYKUUWN TPYHTOLLEMEHTHbIE apMUpOBaHHbIe. MNpasuna NpoeKTUpoBaHns

MpumeyaHne — Tlpy NOMb30BAHUM HACTOALWMM CTaHAApTOM LienecoobpasHo MpoBepuTb AeiCTBME  CCblIoY-
HbIX CTaHA4ApToB (CBOAOB NpaBw) B MHOPMALMOHHOM cucTeMe 06Lero nonb3oBaHns — Ha odmuymanbHom calite depge-
panbHOro areHTCTBa MO TEXHUYECKOMY PErynvpoBaHWi0 Y METPOJIOrMK B CEeTU VIHTEPHET UM No exerogHomy unHdopmauu-
OHHOMY ykasaTeno «HauuoHanbHble cTaHAapTbl», KOTOPbIA ONy6aMKoBaH MO COCTOSHMIO Ha 1 sHBaps Tekyliero roga, v no
BbIMyCKaM eXeMeCAYHOro MHOPMALMOHHOMO Yykasatens «HauuoHaslbHble CTaHapTbl» 3a Tekywuid rog. Ecnm 3ameHeH
CCbIJIOYHbIA [JOKYMEHT, Ha KOTOPbIA AaHa HeAaTMpOBaHHAas CCblka, TO PEKOMeHAyeTCs MCMo/b30BaTb AelCTBYIOLLYIO Bep-
CUI0 3TOr0 AOKYMEHTa C YY4EeTOM BCEX BHECEHHbIX B AAHHYI BEPCUI0 M3MEHEeHW. Ecnn 3aMeHeH CCbI/TOYHbIN AOKYMEHT, Ha
KOTOpbI/i AaHa AaTvpoBaHHAs CCblKa, TO PeKOMEeHAyeTCs WCMNoMb30BaTb BEPCUI0 3TOT0 AOKYMEHTa C yKa3aHHbIM Bbille
rogomM yTBepxzeHus (NpuHsATKs). Ecnmn nocne yTBepXAeHUs HACTOSILLEro CTaHA4AapTa B CCbUIOYHbIA [OKYMEHT, Ha KOTOpbIN
[JaHa [aTvpoBaHHas CCblka, BHECEHO M3MEHEHWe, 3aTparvBaiollee MOJIOKEeHMe, Ha KOTOpOe AaHa CCblfka, TO 3TO Mnoso-
XEeHNe pekoMeHAyeTcsi NpUMEHSATb 6e3 yuyeTa AaHHOTO M3MeHeHWUs. ECAn CCbIIOYHbIA AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO
NosIOXEHNe, B KOTOPOM [aHa CCbljlka Ha Hero, peKkoMeHAyeTCs MPUMEHSITb B YacTu, He 3aTparvMBarolleil 3Ty ccbiiky. Cee-
[eHunsi 0 AelicTBUM CBOZO0B NpaBus Liesiecoobpas3Ho NpoBepuTh B degepasibHOM MH(OPMAaLMOHHOM (DOHAE CTaHAAPTOB.

3 TepMUHbI 1 onpeaeneHnsa

B HacTosem cTaHaapTe NPUMEHEHbI CieflyHoLIMe TEPMUHbI C COOTBETCTBYIOLMMI ONPeAENEHNSMU:

3.1 aKycTuyeckasi aHOMa/MsA:  3HAYUTENIbHOE  W3MEHEHWE  aMmMMTYAbl/4acTOTHOrO  cocTaBa  CUTHana,
KOTOpPOE He WHTEeprnpeTMpyeTcss B KAuecTBE UMMY/bCa, COOTBETCTBYIOLLETO BO3GYXAEHWIO YNPYrMX BOSH WK
OTPaXKEHWIO OT HUXHErO TopLAa CBau.

M3paHue odmymanbHoe
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MpuMeuyaHme — AKycTUYECKAs aHOMa/IMsi MOXET CBUAETE/bCTBOBATb O Ha/MUMKM  HapYLEHWsI  CM/IOWHOCTY
WN1 3aMeTHOl HEOHOPOAHOCTU.

3.2

pedekT: OTaeNbHOEe HeCOOTBETCTBME KOHCTPYKLMK KakoMy-nMbo napameTpy, yCTaHOBIEHHOMY Mpo-
€KTOM WM HOPMATVBHbIM JOKYMEHTOM.
[FOCT P 71039—2023, nyHKT 3.3]

3.3

MHTepnpeTauma [AaHHbIX: JTan 06paboTKM  [aHHblX, BbINOMHAEMbIA ANS  NpeAcTaBfeHWs  BbiIBOLOB O
OJIMHE 1 CM/IOWHOCTY 6ETOHA KOHCTPYKLIMIA.
[AganTupoBaHo 13 FOCT P 71039—2023, nyHKT 3.5]

3.4

06paboTka AaHHbIX: COBOKYNHOCTb NpoLeayp, BbIMOHAEMbIX A/151 MOArOTOBKY 3aperncTprpoBaHHbIX
[JaHHbIX K MHTEepnpeTauuu.
[FOCT P 71039—2023, nyHKT 3.7]

3.5 HakonsieHne curHasioB: Crnoco6 MNOBbIWEHWA OTHOLWEHWS CcurHas/nomexa, 3akivalowmiica B CyM-
MWUPOBaHNUN CUTHA/TIOB, 3aPErMCTPMPOBAHHBIX HA OAHON TOUYKE N3MEPEHUSI WU HA OfHOM OGBEKTE KOHTPOJIA.

3.6 MonesHbin curHasi:  KOMNOHEHTbI  3aperMcTpMpoBaHHOTO  CUrHasla, cofepxawme  uHdopmaumo o
[ONIMHe CBaun 1 HapyLLEHMUsX CNIOWHOCTM 6eToHa.

3.7 nomexa (wym): Vi3mMeHeHVe aMnAMTYAHOTO WM  YacTOTHOrO CcocCTaBa  3aperMcTpupoBaHHOrO  CUrHa-
Na, KOTOPoe He NHTEPNPEeTUPYETCHA B KAYECTBE MOMIE3HOTO CUrHaua.

3.8 cnnowHocTb 6GeToHa: CBOWCTBO CBau, 3akivaloleecds B  OTCYTCTBMM  3HAUUTENbHbIX  AedeKToBs,
pacnosioKeHHbIX B CTBOJIE.

3.9 ygapHblii WUCTOYHMK: MOMIOTOK WM WHOW WHCTPYMEHT, WUCMONb3yeMblA  A1S  UMNY/NbCHOrO  BO36YX-
[AeHVA ynpyrux BOsH.

4 O6LwKe NoNoXKeHUA

4.1 KoHTpOnb ChMOWHOCTY 6GeToHa W ANMHbI CBali  CeicMOakyCTUYecKMMW METofamMuM OCHOBaH Ha peru-
CTpaumMn WCKYCCTBEHHO BO36YXJaeMblX B CTBOME CBau YNpyrux BOMIH B LENsAX MOMydYeHWs cBefeHuid o O/IMHe
N cnaowHoctn 6etoHa cBau (cM. [1]). Ynpyrme BOSHbI BO30YXAalTCA YyAapHbIM WCTOYHMKOM, pacnpocTpaHs-
I0TCS BOOMb CTBO/MIA CBau, OTPaXalTcsl OT HeOAHOPOAHOCTe CcTBOMa cBav M ee MOAOWBbLI M BO3BpallaloTCs K
NoBEpPXHOCTVM OrosioBkKa CcBau. PerucTpauusi curHanoB MNpPOBOAMUTCS C MOMOLUBID  AaTuMka, W3MEepsitoLLero  ycKo-
peHve WM CKOPOCTb CMELLEeHWs OrosioBka CBau. 3aperucTprpoBaHHble [JaHHble MepefalTcs Ha  NepcoHaslb-
Hblli  KOMMbIOTEP [ANS  AanbHelwen Busyanm3aumu, 06paboTkm (CM. npunoxeHne A) ©  uHTepnpeTaumm (cm.
npunoxexve b).

4.2 WccnepoBaHust  OO/MKEH  BbINOMHATbL — CMELMasMCT,  OOMYLIEHHbIA K  MPOBEAEHVI0  HepaspyLualolwero
KOHTPO/S CM/IOLWHOCTY 6eTOHa B Nopsifike, yCTAHOB/IEHHOM AENCTBYHOLUM 3aKOHOAATEIbCTBOM.

4.3 TMpu nnaHUpoBaHWM NPOBEAEHUS UCMbITAHWIA Heo6XoAMMO  YuMTbiBaTb OrpaHUYeHUss obnactv npu-
MEHeHWs CeiicCMoaKyCTU4YeCKUX METOA0B, MPVBEAEHHbIE B NPUIOXKEeHNM B.

4.4 KOHTpOb CMMOLIHOCTY 6eTOHA U AJ/IMHbI CBall MOXET BbINOMHATLCA CeAyoWUMU MeToAaMu:

- CTaHAApTHbIA MeToA [CM. pUCYHOK 1 a)] AN cBaii, He CBSA3aHHbIX C POCTBEPKOM;

- MeTog 06cnefoBaHmns cBali, 06beANHEHHBIX C POCTBEPKOM [CM. pUCYHOK 1 6)];

- MeToh npodunMpoBaHUS C  O6WKMM NYHKTOM BO36YXaeHus curHana (panee — npodwmnuposaHne Orl1B)
[cM. pucyHoK 1 B)], onvcaHHbIn B NpuaoxeHum I;

- napannenbHblii celicMmyecknin metog, (MCM) [cM. pyUCYHOK 1 T)], onncaHHbIii B NpunoxeHun L;

- MeTo/, aHasIM3a YaCTOTHOW XapakTepuUCTUKKX, OMUCAHHLIA B NpUIoXeHUU E.
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L — NPUEeMHUK; » — UCTOUHUK; TPAEKTopUI PacnpoCTPaHEHNs YNpYrux BOJH;

— Xene306eToH; — CKBaXXnHa

PrcyHok 1 — MeTogbl CEMCMOaKyCTMYECKOro KOHTPOS AJIMHbI U CRIOWHOCTY cBait (cm. [1])

4.5 KonuuyectBO cBail B cocTaBe CBaWHOro (pyHAaMeHTa, nNoAnexallMx KOHTPO/I  CeiicMOaKyCTUYecKn-
MU MeTodamu, cnefyet onpenenats B cooTBeTcTBum ¢ CI 45.13330 1 CI1 46.13330.

4.6 Pe3ynbTaTbl UCMbITAHWA  CeNCMOaKyCTMYeCKMMU MeTodAamMy  OhopMAsIOT B BMAE  TEXHWYECKoro OT-
yeTa, 3aK/IIYEeHNs UAW NPOTOKONA.

5 O6opyaoBaHve Ansi NpoBeeHUst UCNbITaHNA

5.1 Komnnekt o6opyfoBaHus [ON1s NPOBEAEHWS KOHTPOAA CBaik  CeMCMOakyCTUYeCKUM MEeTOAOM  [JOJIKEH
BKNOYaTb B C€eb6s1 Habop YyAapHbIX WCTOYHWKOB, 3NEKTPOHHbIA 670K perncTpaumm [JaHHbIX W AAT4uK, U3Mepsito-
LUMIA YyCKOPEHWe U CKOPOCTb CMELLEHUS YaCTUL, Oro/IoBKa cBaw.

5.2 HeobxoAMMO MNPUMEHATb HECKOSIbKO, HO He MeHee [BYX, YAapHbIX WCTOYHUKOB Pa3/IMYyHON Macchl,
C pas3nuyHblM MaTepuasiom 6oika. Moa6op yaapHbIX WMCTOYHMKOB MO Macce WM martepuasly 6oiika cnepgyeT npo-
BOAUTbL COrnacHo 7.4.

5.3 OneKTpOHHbIA 610K  BLINOMHAET  perucTpauuio, XpaHeHue, BM3ya/M3auuio W, MpuM  HEobXOoAMMOo-
CTW, npeaBapuTenbHytdo  06paboTky  curHanoB.  PaspsagHocTb  aHanoro-umdppoBoro  npeobpasosaTens  obopy-
OOBaHWA ONs  perucTpauuy  fadHbiX [O/MKHA OblTb He MeHee 12 6uMT, 4acToTa [AMCKpeTM3auum — He MeHee
25 000 Tuy. Komnnekt o6opygoBaHUs [O/MKEH MNPOBOAMTL BU3yasiM3auuio CUrHasIoB cpasy nocse  perucrpauuu.
KOHCTpyKuMeid  anekTpoHHOro 6510ka  Jo/mkHa  OblTb  NpefycMoOTpeHa  nepefjada  3aperucTpupoBaHHbIX — AaHHbIX
Ha YCTPONCTBO NOCTOSAHHOIO XPaHeHUs1 UHchopmaLmn.

MpumeyaHne — [Ns npoBefeHus UCMbITaHWA C UCMOJMb30BaHWEM MeToAa aHan3a YacTOTHOW XxapakTepucTu-
K (cM. npunoxeHve E) yaapHblli UCTOYHUK AO/DKEH ObiTb OCHALLEH AAaTyYMKOM, U3MEPSOWMM CUy yaapa B 3aBUCHMOCTU
OT BPEMEHU 1 NepefatoLLMM 3anvicaHHbIi CUrHan Ha 3NeKTPOHHbLIN 610K peructpauum (eum. [2]).

5.4 TpumeHsemoe o6opyaoBaHWe [0/MKHO 061afaTb  WMHCTPYMEHTaMu — MEeTPOJIOTMYecKoro  MoATBepX.ae-
HMA PaBoTOCNOCOGHOCTU 31EKTPOHHOTO 6/10Ka pervcTpauyn AaHHbIX U aaTumka.
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6 MoaroToBKa K NPOBEIEHNIO UCMbITaHWIA

6.1 Tllepeg npoBefeHVeM UCMbITAHWA CcredyeT BbINOMHUTL OCMOTP OrosioBka cBau. PekomeHgyetca w3-
MepuTb  (paKkTuyeckme pasMepbl Oro/ioBKa CBaM W ONpefenuTb  COCTOSiHME  MOBEPXHOCTM  6GeToHa  OrosioBka,
O0[HOPOAHOCTb CTPYKTYPbl 6€TOHA, Ha/lMune 6eTOHHOW NOArOTOBKM, TOMLMHY NOArOTOBKMN.

6.2 TlpoBOAuTb MCMbITAHWA OYpOHAGUMBHbLIX CBall MNpPU HaMuuMM B BEpPXHei uyacTu cBau LUNAMOBOrO C/0si
N 3abMBHbIX CBail NpW HaAMuMM CKBO3HbIX TPEWWH B OrO/IOBKE He JonyckaeTcs. lcnbiTyemas cBas [o/DkHa
6bITb Cpyb/ieHa A0 OTMETKM, COOTBETCTBYHOLLEN BETOHY C HEHAPYLLEHHOW CM/IOWHOCTLHO.

MpyMeuyaHme — Hanuune apmMaTypHbIX BbIMYCKOB MOXET MPUBOAUTL K CHUDKEHWIO OTHOLLEHUSt CUrHas/moMexa
U YCNOXHSATb WHTepnpeTauuio 3aperncTpupoBaHHbIX [aHHbIX, NO3TOMY MecTa YCTaHOBKM [AATYMKOB M MecTa MNpUIoXeHus
yAapHoIi Harpysku cnefyet BbiGUpaThb YAaIEHHO OT BbINyCKOB apMaTypbl.

6.3 [na npoBefeHUs UCMbITaHU! HeobxoauMo obecneunTb AOCTYN K OFOMIOBKY CBau W YCNoBUA  ANs
YCTaHOBKN PErMCTPUPYIOLLMNX AATUMKOB N BO3OYXAEHUA CUTHasA.

6.4 Ha «xaxgple 0,2 M? njowaan oronoBka cBav HEOBXOAMMO MNOArOTOBUTb HE MeEHee OfHOW Niowajku
ONA ycTaHOBKM fJatuvka. [lnowagku [o/mkHbl ObiTb  pacnpefesnieHbl N0  M/IOWaAM OrosioBKa, BbIPOBHEHbI C  MO-
MOLLbIO  YI/IOBOW  WANGIOBAIbHOM  MallMHbl W OYWLLEHbl OT TPYHTA, MbUIW, XUAKOCTW, /bAa W APYTMX MOCTOPOH-
HUX MaTeprasios.

MpumeyaHue — [Ns NPOBEAEHUS UCMbITAHWA CBau, BK/KOUYEHHONW B COCTAB POCTBEPKA WM CyLLECTBYIOLLEro
COOPYXeHUs, [o/MKeH 6biTb obecneyeH AoCTyn K o6creayemoli cBae Afis YCTAHOBKM AaTuvka. B cryyae, ecnu Aatuvk He
060pyaoBaH CneuuannavpoBaHHbiM KpenieHneM, Mo3BONSIOWMM HaeXHO 3aduKCUpoBaTh €ro COOCHO CBae, Ha GOKO-
BOI MOBEPXHOCTW KOHCTPYKUMW MOATOTaBMMBAIOT LITPaby, rabaputbl KOTOPOW [OCTaTOYHbI AJiS MpuemMa W BO36YXAEHUS
curHana.

7 MeToguka npoBefeHUs UCTbITaHN

7.1 VicnbiTaHuss cnefyeT MpoBOAMTL He paHee 4em 4epe3 7 CyT TMOC/e OKOHYaHusA O6EeTOHMPOBAHUS KOH-
CTPyKuMW. B OTAeNbHbIX Cny4Yasx MO COrNacoBaHWIO C MPOEKTHOW opraHusauueli AonyckaeTcss npoBOAUTL  WC-
MbiTaHUA [0 [OOCTMXEHUss 7 CyT MNoC/e OKOHYaHWs 6eTOHMpOBaHWs, HO He paHee 3 CyT MOC/Ae OKOHYaHus
6ETOHMPOBAHNA KOHCTPYKLMN.

7.2 Tepef nNpoBefEHNEM WCMbITAHWA HEO6XOAWMO  BbIMOMHUTL  KOMMYyTauuilo  060pyAoBaHMA W npose-
pUTb ero paboToCnOCO6HOCTL COr/TACHO NPEefOCTaBIEHHbIM U3rOTOBUTENEM 060PYA0BAHUS UHCTPYKLIUSM.

7.3 Jatunk cnefyeT ycTaHaBnMBaTb Ha Oro/ioBOK CBau Ha npefBapuTenbHO NOATOTOBJIEHHYKO nowag-
Ky Takum 06pas3om, 4TOObl u3MepuTe/bHas OCb AaTyuvka Obl1a napasnnienbHa ocu csan. [nA  Kaxkgol TOouku
npuema Heo6xoguMo BblGpaTb He MeHee Tpex Touek BO3OYXAEHWA curHana UM C MOMOLbI  YAAPHOTO WUCTOYHM-
Ka BbINO/HATL HE MeHee MNATU YAAapoB MO OrofOBKY KOHCTPYKUMM B cooTeBeTcTBuM C [1]. Konuyectso nnowafok
[N yCTaHOBKM AaTyrKa (ToUek nprema) ycTaHoB/1EHO B 6.4.

MpumeyaHne — [lononHuTe NbHbIE CBEAEHNS NPUBEAEHbI B [2].

7.4 Konn4ecTtBO WCNOMb3yeMbIX YAapHbIX WCTOYHMKOB [O/HKHO COCTaBMATb He MeHee [AByX. Maccy u Ma-
Tepuan yAapHUKOB MPVHMMAKOT B  3aBUCUMOCTU OT KOHKPETHbIX YC/MIOBUA HA OCHOBaHUM MPOOGHBLIX WCMbITAHWUNA.
Cnepyet obecneunTb perucTpauuio  curHana C  paspelleHHbIMM M0  BPEMEHM MOMEHTOM Yyaapa W MOMEHTOM
npuxoaa OTPaXKeHHO BOJIHbI C NPUMEHEHNEM He MeHee 0IHOTO U3 BbIGPaHHbIX yAapHbIX UCTOYHUKOB.

7.5 TMpu npoBegeHMW WCNbITAHWA CBaW, BK/IOYEHHOW B COCTaB POCTBEPKA WM  CYLLECTBYIOLLEFO COOpY-
XXEHUS, YCTaHOBKA AaTumka U HaHeceHue yaapa MoryT OCyLLeCTBAATLCA OAHUM U3 CleayioLmx cnoco6oB:

- BO30OYyXAeHVe W MNpMEM CUrHana C MOBEPXHOCTM pOCTBEpPKA MNpPWM K3BECTHOM TMOJMIOXEHUM CBauM B cOCTa-
BE POCTBEpKa 1 MOLLHOCTM pocTBepka meHee 1,0 M [cM. puCcyHOK 2 a)];

- MNpuemM curHasa C MOMOLWbI YCTAHOB/EHHON Ha CBal BHELHEeW KOHCOMM W BO30OYyXAeHWe CcurHaia c
NOBEPXHOCTN POCTBEPKA UM CO LUITPAObI, BbIMO/IHEHHOW HA GOKOBOI MOBEPXHOCTY CBaM [CM. PUCYHOK 2 6)];

- BO3GYXJeHuWe W npuem CcurHana C MOBEPXHOCTU WTpabbl, Bbipe3aHHOW Ha 6GOKOBOM MOBEPXHOCTVM CBau
nof pOCTBEPKOM [CM. PUCYHOK 2 B)];

- yCTaHOBKa Ha 6OKOBYDO MOBEPXHOCTb CBau AaTusMka CO CleuuanM3vMpoBaHHbIM  KpPEMJEHNEM C  BO306YX-
[AEHVEM CcUrHana C BEPXHE UK HKHEN MOBEPXHOCTM POCTBEPKA [CM. pUCYHOK 2 T)].

Bbibop cBav Mo POCTBEPKOM, B KOTOpPO/ [AOMYCTMMO 6e3 pucka CHWKEHUS HaAeXHOCTU 3KcnayaTmpye-
MOTO COOpYXeHWs1 ycTpauBaTb LWTpaby, pa3mep W MNOMOXEHWe WTpabbl, AO/MKHbI ObiTb COMMacoBaHbl MNPOEKT-
HOIi OpraHusauuen unmn 3akasyumkoMm paboT No MccnefoBaHNsAM.

4
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PuUcyHOK 2 — CxeMbl B3aMMHOr0 PacrosioKeHUs UCTOUHMKA U MPUEMHIMKa Npu 06C/Ief0BaHNK CBav B COCTaBe POCTBEPKA

7.6 Kaxablii 3aperncTpyMpoBaHHbIA  CUTHaNI  [O/KEH ObiTb  CHabXeH fJaHHbIMM 06 ugeHTudgmkatope  (Ho-
Mepe) WUCMbITYemMoil cBau, f[are W BPEMEHW TPOBEAEHUS UCMbITAHWA, MNPUMEHSIEMOM YAApHOM  UCTOYHMKE WU
KOMMeHTapusiMu  (Npy  Heo6XOAMMOCTH),  COAepXallMMW  AOMOMHUTENbHY — MHOpMauMio O CcBae W uUcnbiTa-
HUAX.

8 O6paboTKa 1 MHTepnpeTauns AaHHbIX

8.1 [ns «kaxpoii n3 06CnefoBaHHbIX CBail  BLINOMHSAETCA COPTMPOBKA CEWCMOAKyCTUYECKUX CUTHaIOB C
YYETOM UCMO/Ib30BAHHOTO YAPHOTO UCTOYHWKA AJ11 MOCeAYHOLLETO COBMECTHOMO aHa/IM3a.

8.2 Tocfe COPTUPOBKM [aHHbIX K HAM MPUMEHSIOT npoueaypbl 06paboTkM AN MOAFOTOBKM K MHTeprnpe-
Taumu. MeToamka 06pabGoTKM  3aperMcTpupoBaHHbIX CUTHANOB W CMOCO6bI  3a[jaHWsi  CKOPOCTU  YNpYrux BOJH
npuBeAeHb! B MPUIOXKEHUN A,

MpumeuyaHne — Tpu 06paGoTke AaHHbIX PEKOMEHAYETCS BblAeNsTb CBaW, [/ KOTOpPbIX Bbl6paHHble 3Ha-
UeHUs ycuneHusl, UIbTPALMM WM CKOPOCTW 3HAUUTE/IBHO OT/IMYAIOTCA OT CPEeAHUX 3HAuYeHWid napameTpoB 06paboTKy,
YCTaHOBJIEHHbIX A/191 APYTMX CBaii HA 06BEKTE UCMbITAHWIA.

8.3 PesynbTaTbl uW3MepeHuii crnedyeT npefacTaBnATb B BWAe COBOKYMHOCTE CUrHanoB uAM B Buge pe-
3ynbTata WX YCPeAHEHUs C yKasaHMem WAEHTU(PUKATOPOB WCCNeAOBaHHbIX CBail, TWNa WCNoMb30BaHHbIX yaap-
HbIX UICTOYHMKOB 1 OTMETOK MOMEHTOB NPMX0a LieNeBbIX OTPaXEHHbIX BOJIH.

8.4 [Ons onpefeneHvss AMHbI M CNJIOWHOCTM CBaM HeOGXOAUMO BbiAenuTb (ecnM 3TO BO3MOXHO) Ha Mo-
JlyYeHHbIX B pe3ynbTate 06paboTKM CcurHanax WMMY/bChl, OTPaXEHHble OT HIKHEro KOHLUA cBauv W HapylleHust
CM/IOWHOCTY 6eTOHa cBau (Npv Hanuuun).

MpumeuyaHne — Paspeluatollas crnoco6HOCTb MeTofa M AO0CTOBEPHOCTb MHTEpRpeTauunM AaHHbIX MeToja 3a-
BUCSIT OT COOTHOLLEHWSI CUTHA/N/MOMeXa. B cilyyae HU3KOTrO COOTHOLLEHUS CUrHas/MomMexa O4HO3HAYHOe onpejesieHve aiu-
Hbl M KOHTPOJIb CM/IOLWHOCTY CBav MO JaHHbLIM CelicMOaKyCTUUYEeCKX METOLOB MOTYT 6bITb 3aTPYAHEHb! UM HEBO3MOXHBI.

8.5 [nuHy cBaM WM pacCTosHMe [0 WCTOYHMKA akyCTMYeckoln aHomamm npu paboTe C  JaHHbIMKM  BO
BpEeMEeHHOIi 06nactu [cM. pucyHok 3 6)] onpeaenstoT no hopmyne

L = (V-At)/2, L

roe L — anvHa cean/paccTosiHne A0 MCTOUHMKA aKyCTUUYECKO aHoManum, M;
V — CKOpOCTb CTePXKHEBO BO/HbLI B Tefle cBau, M/C;
A/ — HTepBasibHOe Bpemst 0T MOMeHTa yaapa A0 NpuUxoAa OTPaXKEHHO BOHbI, MC.

Mpy HabnoaeHUM Ha CnekTpe 3aperucTpUpoBaHHOTO CUrHana SIPKO  BbIPAKEHHbIX  PE30HAHCHLIX  MUKOB
[cm. pucyHok 3 B)] AAvMHY cBaM WM paccTosHME [0 WCTOYHMKA akKyCTMYEeCKo aHoManuu AonyckaeTcs onpe-
Lensatb no oopmyne

L =V/2Ar, @)

rae Af— cpeaHee paccTosHne Mexay COCefHVMM Pe30HAHCHbIMM Nukamu, ',
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PucyHok 3

8.6 VIHTepnpeTaunio AaHHbIX cnefyeT BbINONHATL B COOTBETCTBUN C NMPUIOXeHeM b ¢ yuetom npu-
noxeHna B.

9 OhopmsieHne pe3ynbTaTOB UCMNbITaHUN

9.1 PesynbTaTbl WCMbITAHWI cresyeT OGOPMAATL B BUAE OAHOTO W3  C/EAyloLyX [OKYMEHTOB:

CKOro OT4eTa, 3aK/1i0HeHNs, NPOTOKoa No pe3ysibTaTaM UCNbITaHWU.

9.2 Pe3ynbTaTbl UCMbITAHWI AO/MKHBI COAEPXaTb:

a) cBefeHnsa 06 06BbEKTE UCTbITaHWIA:
1) HaMMeHoBaHNe, MeCTOMOJIOKEHME, KpaTKOe onucaHue 06bekTa UCTbITaHWUNR,
2) NHhopmaumo 06 NHXEHEPHO-TEOSIOMMYECKNX YCNOBUAX (PEKOMEHAYeTCS);

6) cBefeHUs 06 NCMbITYEMbIX CBAsIX COrNAcHO NCNOMHUTENBHOW UM NPOEKTHON [OKYyMeHTaLWn:
1) ngeHtudpmkaymio (Homep UIKn ycrioBHoe 0603Ha4YeHNE) UCTbITYEMbIX CBa,
2) cxemy pacnosioXeHusi ceau,
3) TMn 1 pasmepbl cBali (4IMHA 1 guameTp),
4) abCco/oTHbIE OTMETKM Bepxa 6eTOHA CBail B MOMEHT NPOBEAEHNSA UCMbITAHWUNA,
5) nidpopmauyuto 0 MmaTepumasne ceai,
6) ANIMHY CeKLMin (419 COCTaBHbIX CBal);

B) CBEJlEeHNs O NPUMEHAEMOM 060py0BaHU;

r) cBeAeHUs 0 MPYMEHSEMOM MeTOAe CelicMOaKyCTUYECKOro KOHTPOS;

[) pe3ynbTatbl UCNbITaHWIA:
1) o6paboTaHHble CUrHas/Ibl BO BPEMEHHON M/UIM 4acTOTHOM 06/1acTU C yKasaHeM UCMO/b3yeMbIX
YAAPHbIX UCTOYHWUKOB M BbIGPAHHOIO 3HaYEHNS CKOPOCTU BOJIHBI,
2) celicmorpammsl npodonampoBaHns OMB (815 UCTIbITAHWIA N0 METOAMKE NPOCIUIMPOBAHNSA NN
napasenbHOro cencmMmnyeckoro MeToga) ¢ BbiAeeHHbIMU rogorpadamm ynpyrux BosH,

TexHun4ye-
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3) 3aK/04EHNE O [A/IMHE U CNOWHOCTY GETOHA UCMbITYEMbIX CBal;
€) KOMuK CBUAETEeNbCTBA O [JOMNycke K Bugam paboT B COCTaBe WHXEHEPHbIX W3bICKaHWA, BAMSIOWMX Ha
6e30MacHOCTb 0OBLEKTOB KanMTaslbHOro CTPOMTENbCTBA,
X) KOMUIO [AOKYMEHTa, MOATBEPXAAMLIErO HaMuMe gAonycka K paboTtam B 061acTU  MHXEHEPHbIX  WU3bl-
CKaHWiA, n/unn aTTecTar akkpeamTauum ncnbitaTesibHoM nabopaTopun.

10 TexHnKa 6e30nNacHOCTU 1 OXpaHa Tpyaa

10.1 Bce paboTbl criegyeT BbIMOMHATL B COOTBETCTBUM C TpeboBaHusimu [3].

10.2 OrpaxgeHue CTPOUTENILHOM NAoWagku W Npoxodbl Ha Hee [O/MKHbl OblTb  BbIMOSIHEHBI B COOTBET-
cteum ¢ FOCT P 12.3.053.

10.3 MMpv npoBegeHUM WCCNefOBaHU/ B NpeABapuUTENlbHO MNOArOTOB/MEHHbIX LWypdax [Jo/mkHa 6biTb  obe-
creyeHa WX YCTOMYMBOCTbL A1 NpefoTBpalleHnsi BbIB/IOB [PyHTA, a Takke MpeaycMOTPEeHbl  MeponpusaTus,
McKovaowme nonagaHve B wypd Boabl, B cootBeTcTBUM ¢ CIM 45.13330.

10.4 Bce paboTatolpe Ha CTPOUTENbHON NAoOWanke COTPYAHWMKM [O/MKHbI OblTb B 3aWUWTHON Kacke W
cneuogexge, B C/yyae nNpPOM3BOACTBEHHON HEOOXOAMMOCTM — WCNOMb30BaTb CPeACTBA  WMHAVMBUAYaIbHOW  3a-
LUMTbI.

10.5 TMepes HavasioM paboT B YCNOBUSAX MPOM3BOACTBEHHOIO puUCKa HEo6Xo4VMO BblAENUTb  ONacHble
ONnA  ofeil 30Hbl, B KOTOPbIX MOCTOSIHHO AENCTBYOT WM  MOTYT [eiicTBOBaTb OnacHble (hakTopbl, CBSA3aHHbIe
W He CBA3aHHbIE C XapaKTepoM BbINOHAEMbIX PaboT.

10.6 Ecnu wucnbITaHMA NPOBOAAT Ha [OeWCTBYIOWENW CTpOUTENbHON nfolwaake, Bce COTPYAHWMKM [0 Ha-
yana paboT [OO/MKHbI  OblTb  MPOUHCTPYKTMPOBAHbI MO TexXHUKe 6e30MacHOCTU OTBETCTBEHHbIM nNpeacTasuTesnieM
3akasuvka, 0TBevalLL M 3a 6e3onacHyto opraHusaumio paboT Ha AaHHON CTPOUTE IbHOW NNoLaaKe.
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MpunnoxeHve A
(pekomeHgyemoe)

MeToanka 06paboTKn faHHbIX

A.1 O6paboTka 3aperncTpupoBaHHbIX CUrHaIOB A0/HKHA COCTOSATh U3 C/IeAYHOLLMX OCHOBHbIX 3Tanos:

- WHTerpupoBaHue (B C/lyyae WCMOSb30BaHWA AaTuMka, W3MEpsIOLEro YCKOPeHMe CMEeLeHWst 4acTul, OrosioBka
cBaw);

- KOHTPO/Ib KaYecTBa JaHHbIX U yasieHWe CUrHa/I0B HeYJ0B/IETBOPUTE/ILHOIO KavecTBa;

- aMnauTygHas Koppekuus (ycuneHue) — KOMMeHcauusi ocnabrieHusl curHana, CBSI3aHHOTO C MOTEpsiMU 3HEeprum
BO36YX/AEHHOro uMnysbca.

MpumeyaHue — PekomeHAyeTcAa nog6vpaTh napameTpbl YCW/EHWs CuUrHa/sia TakuM 06pasoM, 4Tobbl amniu-
Tyia UMNynbca, COOTBETCTBYIOLLENO OTPAKEHWIO OT HUXHEro Topua cBaw, 6blna 6/M3ka K aMnaMTyae UMMyfbca, oTBeva-
IOLLIETO MOMEHTY BO36YXAEHWs BOMH;

- yacToTHas chunbTpaumsa gaHHbiX (NpY HEO6XO0AMMOCTV) — OTAE/IEHME MOJSIE3HOr0 CUrHana OT NMOMeX W yBenuye-
HVe OTHOLLEHUS curHan/nomexa c Ucrnosib3oBaHnem npeobpasoBaHns Pypbe;

- ycpeaHeHne curHasios (B TOM YMC/Ie C NOMOLLBH ABYMEPHON CriaxmBatollel unbTpauun);

- onpejesieHMe BpeMEHW HaHeceHus ygapa W Npuxofa OTPaKeHHOW BOMHbI OT HWXHEro Topua CBaw/WCTOYHMKA
aKyCTUYECKOW aHOMasTUN.

MpumeyaHue — [AA oOnpefeneHus BPEMEHU perucTpauuy LeneBblX WMMY/AbCOB  (aKyCTUUECKUX aHOMasui,
OTPaXEHMUS OT HKHETO KOHLLA) PEKOMEHAYETCS BblAENATb UX TOUKM IKCTPEMyMa,;

- pacyeT A/IMHbI CBan N PacCToAHUA A0 aKyCTUYECKNX aHomasnuii.

MpumeyaHne — Tlpy HEOBXOAMMOCTU MOryT OblTb NPUMEHEHbI OOMOMHUTENbHbIE CpeacTBa 006paboTkM (BeliB-
neT-aHa/m3 u gp.). B aTom cnyyae npumeHsieMble NpoLeaypbl AO/MKHbI 6bITb ONUCaHbI B OTYeTE.

A.2 PacuyeT [/MHbl CBan W PacCTOAHMA [0 aKyCTMYECKMX aHOMaui BbINOMAHAT no dopmyne (1). Mpu pabote ¢
AaHHbIMW B 4YaCTOTHOW 061acTN NPUMEHAIOT dhopmyny (2).

A.3 CKOpoCTb pacnpocTpaHeHusi ynpyrux BOJSIH B CBae CrefyeT NpUHUMMAaTb MOCTOSIHHOW M onpefensTb OAHWM W13
cnefyoLmx cnocobos:

- B COOTBETCTBMU C U3MEPEHMSMMN HA CBasIX C U3BECTHOI A/IMHOM;

- N0 pe3ynbTaTtaM U3MepeHuid, BbIMOSTHEHHbIX N0 MeToAvKe npoduampoBaHusi OMMB;

- C Yy4eTOM anpuopHOli MHopMauuy O AvanasoHax WM3MEHEHWUsI CKOPOCTU pacnpoCcTpaHeHUst Ynpyrux BOSH A/
KOHCTPYKLMIA CO CXOXXMMM MapameTpaMu reoMeTpum 1 MaTepuana;

- C NpUMEHEeHMEM peKOMEHAOBaHHbIX AManasoHOB 3HAYEHW CpefHell CKOpOCTW pacnpoCTpaHeHWs ynpyrux BOJH
cornacHo A.4.

A.4 B kayecTBe 3Ha4eHWii cpefHeil CKOPOCTU PacrnpoCTpaHeHUs ynpyrMx BOMH B 3aBMCMMOCTM OT martepuana f[o-
nyckaeTcs MCMOMb30BaTh CreAytolmne AvanasoHbl 3HAYEHMWIA:

- ansa kenesobetoHa 3500—4500 m/c (Mpu HamMumm MHpopmaumm 0 knacce 6eToHa cBail MO NPOYHOCTU: GETOH
knaccoB B20—B35 — 3600—4100 m/c; 6eToH knaccos B35 n Bbilwe — 4100—4500 m/c);

- meTas1n — 4800—5200 m/c;

- AepeBo — Mo pe3y/bTaTtam M3MEPEHMNI CKOPOCTM Ha CBasiX C M3BECTHO A/INHOM.

MNpvmeyaHne — B cnydyae 3anosfiHeHUs BHYTPEHHEN MOooCTWM CTasibHbIX cBaii 6ETOHOM M ApyruMyu MaTepua-
NlamMy CKOpPOCTb PacnpoCTpaHeHusi YNpyrux BOSIH B CBae MOXEeT ObiTb YTOUYHEHa Mo pe3y/nbTatam M3MepeHuit Ha cBasix C
M3BECTHON A/IMHOW WM NO pe3ynbTaTtaM W3MEPEeHWN, BbIMOSIHEHHbLIX MO MeToAuKke npodmnvposanus OB (ynbTpaceiic-
MWUYECKUM METOLOM).
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MpunnoxeHve b
(obs13aTensHoOE)

MeToavKa UHTepnpeTaumm AaHHbIX

B.1 WHTepnpeTauuio fdaHHbIX cnefyeT NpoBOAWUTbL C MPUB/IEYEHWEM CUTHASI0B, COBGPaHHbIX C NPUMMEHeHVWeM pas-
JINYHBIX YAapHbIX MICTOYHUKOB, B COOTBETCTBUM CO CrieAyoLwyiMm TpeboBaHNAMMN:

- Ha MNOJIyYeHHbIX B pe3ysibTare 06paboTky CUrHasiax HeoO6XO4MMO BbIAENTL OTPAXKEHWUA OT HWXHErOo KOHLUA cBaun 1
HapyLLEeHW CNAOWHOCTM 6eTOHa cBau (Npy HaNnuum);

- MONy4YeHHble B pe3ynbTaTe 06paboTKM AaHHble AO/DKHbI ObiTb COMOCTaB/IEHbl C HAG0POM TWUMOBbLIX CUTHAIOB AN
BblAE/IEHNS XapakTepHbIX 0COB6eHHOCTEe (CM. pucyHok b.1);

- rnybuHa BblAENIEHHBIX aKyCTU4eCKUX aHOMannii A0/DkHa OblTb COMOCTaB/IEHA C MOSIOKEHWEM W3BECTHbIX FpaHuL,
VNHXEHEePHO-reonornyecknx 3/1EMeHTOB;

- NpU MHTEpNpeTauun pekoMeHAyeTCs yunTbiBaTb pe3ynbTaTbl 06C/1€40BaHNS BCEX UCMbITAHHbIX HA 06bEKTE CBail.

B.2 Mpy BbINOAHEHUW CMJIOLIHOTO KOHTPO/SA CM/IOWHOCTY CBali U Npu 3afaHnnm eduHOr0 3HauyeHus CKOpocTW pac-
nNpocTpaHeHUst BOJIH BO3MOXEH pacyeT A/18 BCexX UccriefoBaHHbIX cBali napameTpa Extra Length Ratio (ELR):

~anaH

rae Ly — A/MHA cBau, onpefefieHHas B X04e UCMbITaHuii;

£ 1y — OXMAAEMas (NPOEKTHAs) ANMHA CBau.

5.3 AHa/M3 ructorpaMmbl pacnpegenieHns o6cCnefoBaHHbIX CBail B 3aBMCUMOCTM OT 3HadeHulii ELR nosBonsier
NpoBepPUTb KOPPEKTHOCTb Bbl6Opa 3HAYEHWI CTEPXHEBON CKOPOCTU NO CMELLEHUIO LEHTPasIbHOTO MuKa rmcTorpammbl BHe
AmnanasoHa ELR (-10 %; 10 %). Ceawn, AN KOTOPbIX 3HAa4YeHVWe napameTpa pacnonaraetcs BHe amanasoHa (-10 %; 10 %),
pekomMeHAylTCA ANA JOMOSHATENIbHOTO aHaim3a CUrHasioB BO BPEMEHHOW M YaCTOTHOW 06n1acTax AN YyTOUHEeHUs MPUYKH
OTK/IOHEHUS OonpefeseHHbIX A/INH OT NMPOEKTHbIX.
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Mpodmnb cBan OnucaHue Peructpupyemslit curHan

CBast NPOEKTHOI ANMHbBI C MOCTOSIHHBLIM CEYEHNEM

Csas I'IpOGKTHOI7I O/TMHbI C MOCTOAHHbLIM CceyeHunem, onu-

patoulasica Ha rpyHTbl MOBbILIEHHOR aKyCTUYECKON XecT-
KOCTM

CBasl C NOCTOSIHHLIM CEYEHMEM, [/IMHA KOTOPOI He COooT- ./\ V4ll
BETCTBYET NPOEKTY

CBasl NPOEKTHOI A/IMHbI C yBeSIMYeHUeM akKyCTUUYEecKoro

nvnenaHca B HWXKHER YacTtu

CBasl NPOEKTHOM [ANMHbI CO CHUXEHWEM aKyCTUUYEecKoro J'I'/ Vt
“MneaaHca B HUKHel YacTu .

CBasi MPOEKTHOM A/IMHbI CO CHWKEHUEM aKyCTUYeCcKOro ./\V\N-Wl_
uMmnegaHca B BepxHei yactu

CBasl NPOEKTHOW A/IMHbI C YBEIMYEHUEM aKyCTU4YecKoro Ay A
vMnegaHca B BEpXHei yactu | V W

- Csas I'IpoeKTHOI‘/JI ANVWHBI C NOKaJIbHbIM YBEeJ/IMYEHNEM aKy-

CTn4eckoro nmnegaHca

CBasi NPOEKTHON A/IMHBI C /IOKaIbHBIM CHIDKEHWMEM aKy-
CTUYECKOTO UMMegaHca V V *

r— CBasi NPOEKTHOWM A/IMHbI C JIOKaSIbHbIM YBE/IMYEHNEM aKy- N\ IV/\ IV
CTUYECKOro MMneaaHca B BepxHeli yacTu

J CBasl NMPOEKTHOW ANMHbI C JIOKa/IbHBIM CHWKEHUEM aKy-

CTn4eckoro nmnegaHca B BerHeI7I vyactun

CBasi MPOEKTHOW A/IMHbI C JIOK&/IbHbIM CHWDKEHMEM aky- % /NN
CTUYECcKOoro nmnegaHca B6/1M3m oronoBka

AAAARNANA CBasi NPOEKTHOW [/IMHbI C HEPETY/ISIPHBLIM NPochKem .)yAﬂn\ﬂ\K

| — NPOEKTHbIE OTMETKM BEPXHET0 N HMXXHEro KOHUa cBau

PucyHok 5.1 —Tunosble CeVICMoaKyCTVILIeCKI/Ie CUrHasibl, nNoJsiy4yeHHble B pe3ynbTare YAC/IEHHOIo MoaeNnnpoBaHnAa

(cm. [1])
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MpnnoxeHve B
(cnpaBo4Hoe)

B0O3MOXHOCTU 1 orpaHuvyeHns CeﬁCMO&KyCTI/IHeCKI/IX MeToaoB

B.1 CelicmoakycTuueckue MeToAbl MO3BOMSIOT OGHaApPYXMBATb M JIOKA/IM30BLIBATbL NO [Yy6UHE 3HAUUTENbHbIE He-
OJHOPOJHOCTY CTBOMA CBau, pe3kne M3MEHEHUs MONepeyHOro CeyeHuss cBauv, a Takke BK/IYEHWS MHOPOAHOro martepuana
B 6eToHe.

B.2 B criyyae MOBbILIEHHbIX 3HAYEHWIA aKyCTUUYECKON XEeCTKOCTY BMeLlawolleil cpefbl (CKasibHble TPpYHTbI, MIOTHblE
[NIMHBl U AP.) WU NOBbLILWEHHbIX 3HAYEHWI OTHOLLEHWA ANVMHA/AMaMeTp UCMbITyeMol CBau He BCerfja BO3MOXHO Bblaere-
HVE OTPAXEHWS OT HKHEro KOHLA CBaw.

B.3 CeiicMoakycTuyeckne MeToabl He NO3BOJIAOT:

- KOHTPO/IMPOBaTb [/IMHY U CM/IOWHOCTb CBali C HEHOPMMPYEMbIMM MO pa3Mepam CeyeHust U MaTepuasly xapakTe-
puctukamu (ceaii-PUT; CFA-cBait B HEOAHOPOAHBIX FPYHTAX; rPYHTOLLEMEHTHbIX CBaiA).

MpumeyaHne — MeToabl AOMNyckaeTcs MPUMEHSATb A1 06CnefoBaHUs KOHCTPYKUMIA  ykasaHHOroO Tuna npu
COOTBETCTBYIOLEM O06OCHOBaHMM B nporpamme pab6oT. O6cnefoBaHWe rPYHTOLEMEHTHbIX CBail CelicMoaKyCTU4eCKUMM
MeToAamMu fonyckaeTcs BbIMONHATL ¢ ydyeToM CIM 291.1325800.2017 (npunoxexne O);

- ONpefeUTb CM/OLWHOCTL CBan HUXKE NEPBOIi 3HAUNTENBHON aKyCTUHECKO aHOManuu;
- 06HaPYXUTb HapYyLLEHWsI CIOWHOCTY Y HUXHETO KOHLA cBau (Ha yuacTke B npegenax =10 % A/MHbI cBan);
- onpesenuTbL reoMeTpuyeckre pasmepsl U r3nYeckne CBONCTBA HapyLLIEHWIA CIOWHOCTY.

11
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MpunoxeHune I
(cnpaBo4HoOE)

MeTo/ celicMOoaKyCTUUYEeCKOro NpoguIMpPoBaHns C O6LLMM MYHKTOM BO36YXAEeHUs curHana

.1 MeTog celicMOaKyCTU4YECKOrO NPOIUANPOBAHUS C OOWMM MYHKTOM BO36YXAeHua curHana (npodmnupoBaHme
OMB, ynbTpaceiicMUYECKNA METOA) NPUMEHSIOT A5 OLEHKN A/IMHBI U CM/IOLHOCTU:

- CBail, BK/TIOYEHHBIX B COCTaB POCTBEPKA,;

- CBaWi, AOCTYN K Orof0BKY KOTOPbIX HE MOXeT OblTb 0becrneyeH, a Takke Mpy HU3KON AOCTOBEPHOCTU pe3y/bTaToB
KOHTPO/S C UCNO/Ib30BaHWEM CTaHAapPTHOW METOAMKM.

.2 Ans npoBefeHus UcnbiTaHuii HeO6Xo4MMO ob6ecneunTb AOCTYN K y4yacTKy GOKOBOW MOBEPXHOCTWM CBau NpoTs-
XEHHOCTbIO He MeHee 2 M C o6ecneyeHneM BO3MOXHOCTN YCTAHOBKW JaTyiKa B HECKO/IbKMX YPOBHAX COrNacHo 7.5.

'3 Komnnekt obopygoBaHus AN NPOBEAEHUS UCNbITaHuiA AO/DKEeH BKIYaTbh B Ce65 CMCTEMY CUHXPOHM3ALUKU MO-
MeHTa HaHeCeHUs yaapa v 3anycka perncrpauum curHana.

I".4 Mpv NpoBeAEeHNM UCTbITAHWI N0 MeToAUKe NpoduampoBaHns ONMB:

a) MoJIoKEeHMEe TOUKM HaHeceHus yaapa OO0/MKHO OCTaBaTbCA HEU3MeHHbIM. Yaap criefyeT HaHOCWUTb MO MOBEPXHO-
CTW Or0/1I0BKa KOHCTPYKLMK UK NO cneLmaibHO NOAroTOB/IEHHON NoLwaake Ha 60KOBOV rpaHn KOHCTPYKLMU;

6) yCTaHOBKY NpUEMHMKA CrnegyeT OCYLLEeCTBAATb HE MEHee 4YeM B MATM ToYKax, PacCTosiHMe Mexgy KOTopbIMu
[OMKHO cocTaensATb oT 30 cm 1 6onee [cM. pucyHok .1 a)]. Ana Kax[oro nosioXeHns NpMeMHUKa HeobGX0AMMO PerucTpu-
poBaTb CEPUI0 HAKOM/EHWA;

B) 3apernctpvpoBaHHble Mpy NPOUINPOBAHUN YCPEeAHEHHblE CUrHaNbl MOcfe 3Tana COPTUPOBKA U OTOPaKOBKM
[AaHHbIX BU3ya/IM3MPYOTCA COBMECTHO B BuAe ceicmorpaMmbl npochmnnpoBaHus OMB [cMm. pucyHok .1 6)]. Ona kaxgoro
CUrTHana B COCTaBe CelicMorpammbl BblAENSAT BpeMeHa npuxoaa (rogorpadibl) NpsiMoii (pacnpoCcTpaHSALWENCs OT TOUKM
BO30YX/eHWs curHana 4o TOUKV perncrpaummn) n OTpakeHHON BOSIH;

r) no rogorpadyy npsiIMOii BO/HbI CneayeT OnpeAensTb CKOPOCTb BO/HbI B Tene cBau, No rogorpadyy OTPaXeHHOW
BOJIHbl — BpPEMS Npuxoaa LeneBoro 0TpaxeHns 418 Ncnonb3osaHus no dopmyne (1).

PucyHok I'.1
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MpunnoxeHwve [
(cnpaBo4HoE)

MapannensHbIi ceiicMnyeckmin MeTop,

O.1 TICM npuUMeHSIloT AN OUEHKM ANMHbI CBail U Apyrux 3arflybneHHbIX Xene306€TOHHbIX KOHCTPYKUUA, B TOM
yucne:

- CBai, BK/TIOYEHHbIX B COCTaB POCTBEPKA,;

- cBaW, JOCTyN K OrofioBKY KOTOPbIX HE MOXET OblTb Ob6ecneyeH, a Takke Mpy HU3KON AOCTOBEPHOCTU pe3y/bTaToB
KOHTPO/S C NCNOJIb30BaHWEM CTaHAapPTHOW METOANKM.

0.2 [Ina npoBeAeHus WCNbITaHUA Ha paccTosiHuM He 6osee 2,0 M OT UCMLITYEMOI CBaM HEO6GXoAMMO NPOGYpPUTHL
CKBaXWHy, ry6uHa KOTOPOW A0/DKHA MpeBbiwaTb Npegnonaraemylo rybuHy 3anoxeHus yHJameHTa He MeHee 4YeM Ha
3—4 M. [onyckaeTcs WMCNonib3oBaHWe MONMMEpPHbIX o6cadHbiXx Tpyo (auameTp Tpy6 onpefensoT mcxoas u3 rabapuTos
CKB&XXMHHOIO 30HA43).

MNpumeyaHuna

1 Ana vckIoYeHVs NOrpewHoCTU U3MEPEHUI, CBA3aHHON C OTK/IOHEHUEM TPAEKTOPUM CKBaXMHbI OT BEpTVKann C
rny6vHoOM, pekoMeHAyeTCs NpoBeAeHVe NHKTMHOMETPUYECKNX U3MEPEHWIA.

2 PekomMeHAyeTCs yCTPONCTBO CKBaXKMHbI HA MUHMMa/IbHO BO3MOXHOM PaCCTOSAHUN OT UCMbITYEMOI KOHCTPYKLMN.

0.3 Komnnekt o6opyaoBaHusi A5 NPOBEAEHUS WCMbITaHUii [O/DKEH BKIKYATb B CEOS CUCTEMY CUMHXPOHM3ALun
MOMEHTa HaHeCeHus yaapa 1 3anycka permcrpauum curHana.

[.4 B kayecTBe MNpPUEMHUKA PEKOMEHAYETCA MPUMEHATb CKBAXWHHbLIA MPUEMHUK-TEODOH, OCHALLEHHbIA NPUXUM-
HbIM YCTPOWCTBOM, UM CKB&XUHHbIA NPUEMHUK-TUAPOCIOH.

0.5 Mpwv npoBeAeHnn UCMbITaHW NapaiesibHbIM CEACMUYECKM METOLO0M:

a) NpYemMHVK nepemMeLLaeTcs C (PMKCMPOBAHHBIM LUArOM BAO/Ib OCU CKBAXMWHbI, HAuyMHas OT €e HWKHEW OTMeTKM
[cm. pucyHok .1 a)]. PacctosiHne mexagy TodkamMu M3MEPEHUn He AO/MKHO npesBbiwatb 0,5 M. AN Kax[oro nosioxeHus
npuemMHuKa HeobxoAMMO PerncTpMpoBaTh CEPUID HAKOMIEHWIA;

-

Bpewms {, M;

-
>

A 4

ny6uHa norpyKeHns NPUEeMHIUKA B CKBEDKUHY, M

foporpady npsiMolt BONHL! ™,

A\

a) MeToavka napannenbHoro ceiicMuyeckoro metoga 6) Ceiicmorpamma npodunvposanust OMNB ans meToanku
Nncm

PucyHok .1
13
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6) 3aperucTpupoBaHHblE YCPEeAHEHHble CUrHa/ibl Nocne 3Tana COPTUPOBKU U OTGPaKOBKM [aHHbIX BU3yann3unpy-
I0TCA COBMECTHO B Buge ceiicMorpammbl npocmnupoBanmsa OMB [cm. pucyHok O.1 6)]. Ha ceiicMorpammax BblgensieTcs
rogorpad npsMoii BOMHbI, HA KOTOPOM MO TOYKe MepesioMa/CHKEHNS KaxKyLLelics CKOpOCTM OTMevaeTcsl nofoLliBa Wc-
MNbITYEMOW KOHCTPYKLMW;

B) A/151 yyeTa NOrpeLlHoCTM B ONpefefieHMn BpeMEHU Npuxoja NpsiIMoi BOJIHbI 3a 3aflepXKy permcrpauuy MoMeHTa

BO30OYXAeHUs curHasia 6/10KOM ynpasfieHNsi BO3MOXHO PacnoioXeHne [AOMOHATENIbHOTO KOHTPO/IbHOTO AaTyvka Ha pac-
CTOAHWM nopaaka 3—4 M OT TOUKW BO3OYXeHWA curHana.

14
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MpnnoxeHve E
(cnpaBo4HoE)

MeTop aHa/IM3a YaCTOTHOW XapaKTepucTUKU/CnekTpa MobuibHOCTH
E.1 [na npoeefeHns WCNblTaHWA cBau METOAOM aHa/M3a YacTOTHOW XapakTepucTuku (cnektpa MOOGWIbHOCTK)
YAAPHbIA NCTOYHMK [O/DKEH GbITb OCHALLEH AATYMKOM, M3MEPSIIOLLMM CUY YAapa B 3aBUCUMOCTM OT BpemeHu (CM. 5.3).
MpumeyaHe — [lononHUTE NbHbIE CBEAEHUA NPUBEAEHDI B [2].

E.2 B kauecTBe mapameTpa, XapakTepusyloLlero cBato, nocse aTana COPTMPOBKM U OT6PAKOBKM AaHHbLIX PACCUUTbI-
BAlOT KPUBYIO MOBU/ILHOCTY («CMEKTP MexaHudeckoro agmutTardca») M(f) no dopmyne

M(f) = S()/F(), (E.1)
roe S(f) — cnexTp 3aperncTprMpoBaHHOro ycpeAHEeHHOTo CUrHana;
F(f) — cnekTp cunoBoit xapakTepucTUKM YAAPHOTO MMMY/bCA, 3anvcaHHblii AaTuMKoM, YCTAHOB/IEHHbIM Ha YAapHOM
UCTOUHMKE.

E.3 Cnektp mMo6unbHoct M(f) aHanmsupyeTca B yacToTHOM okHe 0—800 Il Ha NpeamMeT HaMuus PEe30HAHCHbLIX
NnvKOB, MO CpedHeMy pacCTOsHUIO Mexay koTopbiMu Afno chopmyne (2) onpefensoT AAMHY CBaw/pacCTosiHe A0 UCTOY-
HVKa aKyCTUYeCKOoW aHoOManmu.

E.4 Ans KpuBO MOBW/ILHOCTM BO3MOXHO paccyMTbiBaTb Ceaytolme napamMmeTpbl:

- CpefHee 3HayeHne MOBUILHOCTY B YacTOTHOM AuanasoHe 100—800 My M, ;

- IO/l HaK/MoHa KpUBOW MOBUMLHOCTYM B Nojioce YacToT 0—40 I, «anHamuyeckas XecTkocTb» K.

Ceau, N5 KOTOPbIX paccunTaHHble 3HaueHus M, n K, 3HauuTeNIbHO OT/IMYAlOTCA OT CPefiHUX 3HaYeHwii napame-
TPOB, YCTAHOB/EHHbIX 4719 APYINX CBali Ha 06bEKTE NCNbITaHWUIA, PEKOMEHAYETCS BblAENATb A8 AeTa/IbHOr0 aHam3a.
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