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MNpegncnosne

1 MOATOTOBNEH AKunoHepHbIM 06uecTBOM «HayuyHo-nccnegoBaTtenbCKUn LLeHTP «CTPOUTENbLCTBO»
(AO «HWL «CTpouTenbcTBO») — Hay4yHO-uccnepoBaTesibCKMA, NPOEKTHO-U3bICKATENIbCKUIA N KOHCTPYKTOP-
CKO-TeXHO/IOTUYECKN UHCTUTYT OCHOBaHU N NOA3EMHbIX COOPYXeHUin um. H.M. FepceBaHoBa» (HUMOCH
nM. H.M. Fl'epceBaHoBa) Ha OCHOBe OoULMaNbHOTO NepeBOja Ha PYCCKUI A3bIK aHFNOSA3bIYHOW BepCcuUn yKkasaH-
HOTO B MYHKTe 4 MeXAYyHapOoAHOro ctaHgapTa, KOTopblli BbINo/IHEH ®efepasibHbIM roCyAapCTBEHHbIM YHUTap-
HbIM NpeanpuATMeM «POCCUACKNI HayYHO-TEXHUYECKU LeHTp nHdopmMaumm no crtaHgapTmsaymm, MeTposo-
un noueHke cooTBeTcTBUA» (PrYN «CTAHOAPTUH®OPM»)

2 BHECEH TexHuyeckum KomuTeToM no ctaHgapTtusaunm TK 465 «CTpouTtenbcTBO»

3 YTBEPXAEH W BBEAEH B LEVCTBUWE Mpukasom denepasbHOro areHTCTBa MO TEXHUYECKOMY pe-
rynnpoBaHuio U meTponornm ot 17 Hoa6psa 2017 r. Np 1764-cT

4 HacToAwWwWn cTaHdapT UAEHTUYEH MeXAyHapoaHOMY cTaHaapTy MCO 22476-2:2005 «FeoTexHu4yeckmne
nccnepoBaHns U ucnbiTaHusa. MonesBble ucnblTaHnMA. YacTb 2. iluHamumnyeckoe 3oHamMpoBaHune» (ISO 22476-
2:2005 «Geotechnical investigation and testing — Field testing — Part 2: Dynamic probing», IDT).

HanmeHoBaHWe HacTosiWero ctaHgapTa U3MEHEHO OTHOCUTE/IbHO HaUMEHOBAaHWNA yKa3aHHOro Mexay-
HapoAHOro ctaHAapTa ANa npuBefeHns B cooTBeTcTBMe ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

Mpn NnpMMeHeHUN HacToAWero ctaHAapTa peKoMeHAyeTCSA MCNONb30BaTb BMECTO CCbI/IOYHbIX eBponeli-
CKUX CTaHAapTOB COOTBETCTBYHLUWNE UM HaLMOHaNbHble CTaH4aPThbl, CBEAEHUS O KOTOPbIX NpUBefeHbl B 40-
MO/THUTE/IBHOM NpuioxeHun A

5 BBEAEH BMEPBbIE

MpaBuia NpMMEHEHUs1 HACTOSILLEro cTaHAapTa YyCTaHOB/EHbI B cTaTbe 26 ®efepasibHOr0O 3aKoHa
oT 29 utoHA 2015 r. Ne 162-®3 «O cTaHgapTusauum B Poccuiickoii degepauunm». MHdopmauna o6 ns-
MEHEHMAX K HaCTOsLLLEMY CTaHAap Ty Ny6IMKyeTCA B eXerogHom (Mo COCTOAHUIO Ha 1 AHBapsA TeKyLero
roga) MHOpPMaLMOHHOM yKa3aTene «HaluMoHa/lbHble cTaHA4apThi», a ouumanbHbIi TEKCT U3MEHeHWUi
M MOMpPaBoOK — B €XEeMEeCAYHOM MH(OPMaLMOHHOM yKasaTesne «HauuoHanbHble cTaHgapThi». B cnydae
nepecMoTpa (3ameHbl) WM OTMeHbl HACTOSILLLErO CTaHAapTa CooTBeTCTBYloOLLee yBeJOM/IeHNe GyaeT
ony67MkoBaHO B 6GvkalilleM BbIMycke eXeMecsYHOro MHMOPMALMOHHOIO ykasaTens «HauvoHanbHble
CcTaHfapThbl». CooTBeTcTBYyOWas MHpopMauus, yBeJoMNIeHNe N TEKCThbl pa3MeLllaloTCa Takxke B UH-
hopMaLMOHHOW cncTeme 06LLero nosib3oBaHnsa — Ha ouumanbiiom caliTe defepasibHOro areHTCTBa no
TEeXHUYECKOMY PeryIMpoBaHunio U MeTposiorum B ceTu MHTepHeT (wmv.gost.ru)

© CrtaHpapTuHgopm. 2017

HacTosiwunii ctaHAapT He MOXeT GblTb MOTHOCTbLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXNPOBAH U pac-
npocTpaHeH B KayecTBe oULMNaNbHOTO N3faHus 6e3 paspelweHns ®efepasbHOro areHTCTBA MO TEXHUYECKO-
MYy perynmMpoBaHuio 1 MeTposiorum
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HALULWOHADNDBHEBL A CTAHAOAPT POCCUNCKOMN PEOLEPALUNUN

FeoTexHMUyeckne nccrnefoBaHnsas U UCNbITaHUA
NCNbITAHVNA MONEBbLIE
YacTb 2

AnHamnyeckoe 3oHauposaHue(DP)

Geotechnical investigations and testings. Field testing. Part 2. Dynamic probing (DP)

Nata BBegeHns — 2020—01—01

1 O6nacTb NpUMeHeHus

HacTosiwunii ctaHpgapT ycTaHaB/nMBaeT Tpe60BaHUsA K KOCBEHHOMY MeTOoAy UCC/Ief0BaHUA TpyHTa — Me-
TOAY AMHAMWYECKOTO 30HAMPOBAHUA, ABMAIOLLETOCA YaCTblO Fe0TEXHUYECKNX NCCeA0BaHN U UCNbITaHWi co-
rnacHo EH 1997-1 v EH 1997-2.

HacTosiwmnii ctaHfapT pacnpocTpaHseTcs Ha onpejesieHNe CONPOTUBMNEHUSA TPYHTOB U MSATKUX FOPHbIX
nopoJ B yC/IOBUSAX UX NPUPOSJHOro 3aseraHna nytTem 3a6uBKU KoHyca. [1na 3abMBKM KOHyca NCMOb3YOT MOIOT
C 3afaHHbIMV Maccoil 1 BbICOTOW nageHns. ConpoTuB/IeHNEe 30HAMPOBAaHUIO ONpeaensatoT Kak YACNO0 yaapos,
HeoG6xoAMMOE ANA MOrPyXeHUs KOoHyca Ha onpejgesieHHoe paccTosiHue. Mo Mepe MNOrpyXeHWs KoHyca ocy-
uecTBnAeTCA HeNpepbiBHAsA perncTpaums napameTpoB, HO 06pas3lubl TPyHTa He U3BJIEKaloT.

B HacToAWwMNA cTaHAapT BK/AOYEHbI YeTbipe MeTOAMKW, OXBaTblBalWMe WNUPOKNIA grnanasoH yaenbHOWN
pa6oTbl MOnoOTa 3a yaap:

- nerkoe guHamumyeckoe 3oHAMpoBaHue (DPL) — ucnbiTaHHO OoTpaxaeT HUXHIO 061acTb AnanasoHa
AMHaAMMNYecKOro o6opyAoBaHusi MO Macce MOJ0Ta;

- cpefHee AnHamuyeckoe 3oHaMpoBaHue (DPM) — ucnbiTaHue oTpaxaeT cpefHiolo o6nacTtb Ananaso-
Ha AMHaMMU4yeckoro o6opyaoBaHna No macce MosoTa;
- TAXenoe AunHamun4yeckoe 3oHaumposaHume (DPH) — wucnbiTaHne oTpaxaeT ob6nacTb OT cpefHero Ao

OYeHb TAXEeNOoro AnHamMunyeckoro o6opygoBaHna No Mmacce mMosoTa;

- CBepXxTaxenoe guMHamuyeckoe 3oHaumposaHune (DPSH) — wucnbiTaHne oTpaxaeT BepxHIO obsiacTb
Avanas3oHa AUHaAMUYecKoro o6opygoBaHna Mo macce mMosoTa.

Pe3ynbTaTbl UCNblITaHWii NO HacToAWeMYy CTaHAapTy OCO6eHHO NPUroAHbl A4NS Ka4yeCTBEHHOro onpepje-
NEeHNA TPYHTOBOIo Npogunis, COBMECTHO C NPAMbIMU UCCef0BaHUAMN (HanpuMmep, B3ATNE 06pasLLOB rpyHTa
cornacHo prEH NCO 22475-1) nnn cpaBHeHUA C pe3ynbTataMu APYrux, napanasesibHO NPOBOAUMbBIX UCMNbITa-
HWUi. OHN MOTyT Takxe 6blTb UCNONIb30BaHbl AN ONPeAesieHNss NMPOYHOCTHbIX N AedOopMaLNOHHbIX CBOCTB
rPYHTOB, 06bIYHO HECBA3HOIO TUNa. flonyckaeTca UX NPUMeEHEeHNEe N BOTHOLWEHUN MENIKOAUCTEPCHbIX TPYHTOB,
HO C UCMNO/Ib30BaHMEM COOTBETCTBYHOLWMNX KOPPENSALNOHHbIX 3aBUCUMOCTEN.

Takxe 3Tu pe3ynbTaTbl MOTyT 6bITb UCNONb30BaHbl 4/19 ONPeAeneHNs rNy6uH 3aneraHnsa o4eHb MNAOTHbIX
C/noeB rpyHTa, Hanpumep ANa Bbl6opa rNyo6uH 3a/10KeHNA CBan-CToeK, N 06HapyXeHUsA OYeHb PbIX/bIX, pas-
YNNOTHEHHbIX, 06paTHO 3aCbhIMaHHbIX UIN HACbIMHbIX TPYHTOB.

N3paHune opuynanbHoe



FOCT P NCO 22476-2—2017

2 HopMaTuBHbIE CCbINKA

[ANns npuMmeHeHUA HacTosALWero cTaHAapTa He06Xo04UMbI C/eAylolW e CCbl/IOYHbIE CTaHAapThl. Ana gatm-
POBaHHbIX CCbIJIOK MPUMEHSIOT TO/IbKO YKa3aHHOE U3jaHne CCbIJIOYHOTO CTaHAapTa, AN HeAaTUPOBAaHHbIX —
nocnepHee nagaHve (Bkao4vasi BCe U3BMEHEHUSI K HEMY).

EN 10204, MetaHic products — Types of inspection documents (M3genusa meTtannunyeckue. Tunbl akToB
NPUEMOYHOTO KOHTPONA)

prEN ISO 22475-1. Geotechnical investigation and testing — Sampling methods and groundwater
measurements — Part 1: Technical principles for execution (ISO 22475-1:2006) (FTeoTexHu4Yeckne nccnepo-
BaHWA U ncnbiTaHuss. OT60p 06pa3L0B C NOMOLWbI GYPEHNS U OTKanbiBaHUSE U U3MEPEHUS NOA3EeMHbIX BOA.
YacTb 1. TexHu4yeckme npuHumnbl ncnonHeHms (ISO/DIS 22475-1:2004))

3 TepMuHbI 1 onpeaeneHns

B HacTosuem cTaHAapTe NPUMEHEHbI CrieAyolne TEPMUHBI C COOTBETCTBYOLW UMUK ONpeAeeHNAMN:

3.1 guHamunyeckuii 3oHg (dynamic penetromete): KOHyC 1 3a6UBHbIE WTAHTL.

3.2 obopypnoBaHne AMHaMMuyeckoro soHgmnpoBaHma (dynamic probing equipment): 3oHg 1 Bce 060-
pyAoBaHue. Heo6xoanmoe ANs 3abuBKM 30HAA.

3.3 HakoBanbHA UM HaronoBHUK (anvil or drive head): YacTb ygapHoOro yctpoiictea, No KOTopoii yaa-
psieT MONIOT M Yepe3 KOTOPYIO 3Heprus ypapa mMosioTa nepejaeTca Ha 3a6UBHbIe WTaHIN.

3.4 pemndunpyrowan npoknagka, gemndep (cushion (damper): NMomMmewaeTca Ha HakoBaSibHIO A5
CBefleHVNSA K MUHUMYMY NOBpexXAeHns 060pyf0BaHNS.

3.5 monot (hammer): YacTb yaapHOro yctpoiicTBa, kotopas nocsieoBateslbHO NOAHNUMAETCSA U onycka-
eTca ANA co3faHnsa U coobleHnsa 3abUBHBIM WITaHraM 3HepPruu, Kkotopas obecneynBaeT NOrpyXeHne KoHyca.

3.6 BbicoTa nageHus (height of fall): CBo6ogHoe nageHne mosoTa nocne ero c6pacbiBaHus.

3.7 ypapHoe ycTpolictBo (drive-weight assembly): YcTpolicTBO, cocTosilyee U3 Moso0Ta, HanpaBnsio-
uero npucnocobseHna A4Na najeHnsa mosoTa, HaroJloBHUKa U cucTembl, o6ecneunBatolLeil najgeHne monoTa.

3.8 3a6uBHble wTaHrM (drive rods): LUTaHrM, KOTOpble NepefalT SHEPTUIO yaapa OT y4apHOro ycTpou-
CTBa Ha KOHYyC.

3.9 koHyC (cone): 3a0CTPeHHbIi HAKOHEYHUK CTaH4apTHbIX pasMepoB, UCNOIb3yeMblii 41 U3MepeHus
COMPOTUB/IEHNSI 30HANPOBAHUIO (CM. PUCYHOK 1).

3.10 dakTuuyeckas aHeprus; aHeprus ypapa (actual energy; driving energy) Emoas: M3mepeHHas
3Heprus, coobu,eHHas ygapHbIM yCTPOICTBOM 3a6MBHOI WTaHre Yyepes Haros10BHUK.

3.11 TeopeTnyeckas aHeprusa (theoretic energy) Elheor: BoluncneHHasa aHeprua yaapHoro yctpoicrtea

Atheor :mgh

roe T — Macca mosoTa;
[, — ycKopeHue cBOGOAHOIO NajeHuns;

h — BbicoTa nageHusa monoTa.

3.12 koappMuneHT aHeprum (energy ratio) Er: OTHoweHune pakTuyeckoii aHeprum Emeas Kk TeopeTunye-
CKOW aHepruu Mo/i0Ta, BblpaXeHHOe B NMpoLeHTax.

3.13 Nxy — 3HaueHune (Nxy— value): Yucno yaapos, He06X04MMOE ANA MOTPYXeHUs 30HAA Y Ha onpe-
AeneHHoe paccTosiHue X (BblpaXeHHOe B CaHTMMeTpax).

3.14 ypenbHaa pa6oTa ogHoro yaapa (specific work per blow) E,,: MapameTp, Bbl4ncnsemblii no pop-
Myne

En = mgh/A = Elhe0f |A,

rae m — macca MofoTa;
g — ycKopeHue cBO60A4HOIO NageHus;
h — BbicoTa nageHns monoTa;
A — HOMuHanbHas 6asoBas naowagb (BblunmcieHHas yepes guameTp 6asbl O);

Elheo( — TeopeTunyeckas aHeprusa.
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4 O6opypnoBaHue
4.1 3a6uBHOe ycTpoiicTBO

Pasmepbl U Maccbl KOMNOHEHTOB 3a6MBHOrO ycTpoicTBa npuBeAeHbl B Ta6nuue 1. Jo/kHbl 6bITb Cne-
Aywuwune tpeboBaHnsa:

a) MONOT A0/IXEH HanpaBNsATbCA TakuM o6Gpasam, 4To6bl 06ecnedynTb MUHUMaANIbHOE CONPOTUB/IEHUE
npu nageHunu;

b) aBTOMaTu4yeckuii c6pacbiBallWwnii MexaHn3m AOJXKEH o6ecneymBaTb NOCTOAHHOE cBo6OAHOe naje-
HUe Npu He3HAYUTeNIbHOI CKOPOCTU NafeHUss MosioTa Noc/ie OTAeNIeHUSA U He BbI3blBaTb HEHYXHble ABUXEHUS
B 3a6MBHbIX WTaHrax;

C) cCTaNbHOI HAroNOBHUK [ O/1XEH XXECTKO COEAUHSATBLCSI C BEPXHEN YacTbio 3ab6MBHbIX WUTAHT; HEXECTKOE
coefiMHEHME TaKXe MOXeT 6bITb NPUHATO;

d) B cocTaB NpMBOAHOrO yCTpoOiCTBa A0OJ/HKHA BXOAUTb HanpaBasiowas Ana o6ecneyeHns BepTUKanb-
HOCTU 1N GOKOBOW NMOAAEPXKN 3a6UBHBLIX WTAHI, BbICTyNnakwwWwmx Hag 3emMmneii.

Ecnu ons nogbemMa MOI0OTa UCNONb3YHOT NMHEBMATUUYECKY CUCTEMY, K Heli AO/DKHbI NpuiaratbCs akTbl
NPUEMOYHOTO KOHTpPONsA cornacHo EH 10204. nockonbKy aHeprus 3abuUBKU He Bcerga MoxeT O6blTb ob6ecneve-
Ha.

4.2 HakoBanbHsA

HakoBanbHIO crefyeT N3roTOBUTb M3 BbICOKOMPOYHOW cTann. Mexay MOMOTOM U HakoBa/lbHell fonycka-
eTca noMewaTb gemMndep UM NPOKAAAKY.

4.3 KoHyc

CTanbHOI KOHYC [O/XKeH UMeTb Yron npu BepwinHe 90°, pacnosiOXEHHY Bbllle LUIUHAPUYECKYIO Bbl-
TAHYTYI0 4aCTb — KOXYX, @& TakXe NepexoAHUK A8 COeANHEHUS CO CTePXHEM-YA/IMHUTEeNeM, Kak nokasaHo
Ha pucyHke 1. Ix pa3mepbl 1 ONyCcku npuBeaeHbl B Tabnuuye 1. KOHyc MoxeT 6biTb 1IM60 NOCTOAHHbLIM (P UK-
CMpOBaHHbIM). NM60 pa3oBbIM (yTpauMBaeMbiM). B cnyyae NpUMeHeHUS CMEHHOro KOHyca KOHel, CTepXHs-
YOANVHUTENS J0/1XKEeH NIOTHO BXOAUTb B KOHYC. TexHMYeckne napamMeTpbl KOHYCOB NpuBefeHbl Ha pucyHke 1.
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1m ygnnHuTeNb 2 -- UHBbEKLNOHHOE OTBepcTue (Heo6a3aTenbHo). 3 W coeanHeHne Ha pe3bbe: 4 -- ocTpue KoHyca.
5 — KOHYyC; 6 — KOXyX; 7 — coeaunHeHne 6e3 pe3bbbl. | -- AnnHa koxyxa: O — 6a30Bblil guanctp. d — agnameTp WTaHIU

PucyHok 1 — ®opMbl KOHYCOB ANA AUHaAMU4yeckoro soHguposanusa (L, D n drcm. B Tabnuye 1)

4.4 3abunBHbIE WTaAHTU

MaTeprvanom WTaHT AO/IXHA CNYXUTb BbICOKOMPOUYHas cTallb, MMelolWasi COOTBETCTBYOLWMNE XapaKTe-
pucTuku. ana pa6oTbl 6e3 ype3MepHbIX gecopmaunii n n3Hoca. WTaHIM AOMKHLI COEANHATBLCA 3anoAnunuo,
6bITb MPSAMBIMW U MOTYT UMETb JIbICKWM NOJ raeyHblii knwod. LWTaHrm gomxHbl o6nagaTtbe CNOCOGHOCTbIO K UC-
npasneHuto gedopmaunii. NMpornb B cpegHent Touke 3abMBHbIX WTAHT, U3MEPEHHbIN OT NPAMOW NUHUK Yepes
KOHLbl, He AOo/MKeH npeBblwaTtb 1/1000. T.e. 1 MM Ha 1 M. Pa3amepbl N Maccbl 3a6UBHbIX WTAHI NpuBeAeHbI B
Tabnuue 1.

CneayeT MCNONb30BaTb NOJble WTAHTN.

4.5 YCTPOWCTBO M3MEPEHNA KPYTALLEro MOMeHTa

KpyTsiwuii MOMeHT, HEOGXOAUMbBI ANA BpalweHWs 3a6MBHbIX WTAHT, NU3MEPSIOT C MOMOL b FAeYHOro
KnoYa C orpaHNyeHnemM No KPyTAWEMY MOMEHTY WM aHaNOIMMUYHOTO U3MepuTeNbHOro npuéopa. YCTponcTeo
[OMXHO 061ajaTh CNOCOGHOCTLIO K USMEPEHUIO KPYTALWEro MoMeHTa He MmeHee 200 H M 1 6bITb rpagyvnpoBa-
HO ANA CYNTbIBAHUSA NMOKa3aHWl NnpupaljeHns He MmeHee 5 H M.

Ans perucTpaymun KpyTALWero MoMeHTa AONYCKaeTCsi UCNOMb30BaTh faTUUK.

JibICXy raeyHoro kjtoya B 3a6MBHbIX WTaHrax 40MNyckaeTcsa UCNONb30BaTb A4NA (DUKCALUN FaeYHOro K/io-
Ya C orpaHUYeHMEeM MO KPYTSALWeMY MOMEHTY WV N3MEPUTENIbHOTO YyCTpOlicTBa.
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4.6 Heo6s3aTenbHOe AONONHNTENbHOE O6opyfOBaHUue

4.6.1 CyeTuyunk ygapos

Ha o6opygoBaHuy MoxeT 6bITb YyCTAHOB/IEHO YCTPOWCTBO ANA nojcyeTa yucna ygapos MosoTa nytem
N3MEPEHUS MeXaHUUYeCKUX NN 3/1eKTPUUYECKUX MMNY/bCOB.

4.6.2 YCTPOMNCTBO U3MEPEHUS ANTNHbI 30HANPOBAHNSA

ONVHY 30HAMPOBAHWA M3MePAT NMG0 NOACYETOM MO WKano, yCTAHOB/IEHHOW Ha wTaHrax, nM6o c no-
MOLbI PerucTpupyowmnx gatinkos. B nocnegHem cnyvyae paspelleHune AOKHO 6blITb nydywe, yem 1/100
ANUHBI U3MepeHns.

4.6.3 Cuctema MHbEKLUN

CucTeMa MHBbEKUUN BKIOYaeT B cebs:

- nonble WTaHru:

- HWXHIOK YacTb 30HAA MPU NUCNOMb30BaHUN Pa3oBOro (CMEHHOro) KoHyca:

- Hacoc C pacTBOpPOM, COeAVHEHHbIW C YCTPOWCTBOM, YCTAaHOBJ/IEHHbIM MOJ HakoBasbHeWl, U npepHa-
3HaYeHHbIl ANSA 3aN0/IHEHWSA NPOCTPaHCTBaA MeXAy FPYHTOM U 3a6MBHbIMU WTaHramu, o6pasoBaHHOro pac-
WMPEHHOW YacTbl KOHyca.

MoTok pacTBOpa M3 Hacoca AO0JIXEeH ObliTb TakMM, 4TOGbI OH BCerja rapaHTupoBas 3amnosiHeHWe npo-

cTpaHcTBa MeXAy FPYHTOM M 3a6UBHbIMU WTaHramMmu.

NMpumeuyaHue 1 — PacTBoOp, HanprvMep, MOXET 6bITb CMECbI0 GEHTOHMTA M BOAbl C MACCOBbIM OTHOLWWEHUEM
Cyxux yacTtuy v Bogbl oT 5 % ao 10 %.

NMpumeuyaHue 2— Lnpkynsuus pacteopa K NOBEPXHOCTU He o6sa3aTesibHa. [aBneHne UHbeKLMU Noce Bbluu-
TaHMsA NoTepb HaNopa, A0/HKHO COOTBETCTBOBATL MMAPOCTATMHYECKOMY AAB/IEHMIO PAaCTBOPA HA YPOBHE KOHycCa.

fonyckaeTcsa Mcnonb3oBaTb PYYHOW Hacoc.

4.6.4 YCTPOCTBO N3MEPEHNSA pasMepoB KOHyca

M3mepeHue anameTpa U ANNHbLI KOHYyCca NPOBOAST C MOMOLWbIO Pa3fABUXHOIO WTAHTEHUUPKYNS C TOYHO-
CTbto 1/10 MM MNKN C NOMOLbIO 3KBUBA/IEHTHOW CUCTEMBI.

4.6.5 YCTPOACTBO KOHTPONSA OTK/NOHEHUA 3a6MBHbIX WTAHTF OT BepTuKanu

Ans o6ecneyeHns yBEPEHHOCTU U NMPOBEPKN TOTO, YTO 3a6UBHbIE WITAHIN PACMNO/IOXEHblI BepTMKaNbHO,
B o6opyaoBaHMe MOXeT 6biTb BK/IOYEHa cneymanbHaa cucTeMa Wan Hanpasnsatowas Ana NoA4ePXKN BbICTy-
natouen Haa 3emMsieil YacTu LWTaHT.

Ta6nuuya 1— Pa3Mepbl U Macchl A5l YeTbIPeX TUMOB YCTPOWCTB ANHAMUYECKOTO 30HAMPOBaHUS

o EpvHnLpl DPSH
YCTPOVACTBO AvHamMuueckoro  OGosHa* N3MEDE- DPL DPM DPH (cBEpXTSIXENbIi)

30HAMPOBaAHUS yeHvie p (nerkuin) (cpepHwuin) (TsKenbIid)

Hvst OPSH-A DPSH 8
3a6MBHOE YCTPOICTBO:
- Macca mosioTta (HoBOro) T K 10+0.1 30+0.3 50+ 0.5 63.5+0.5 63,5+ 0.5
- BbICOTa NageHuns h MM 500+ 10 500+10 500+ 10 500 = 10 750 + 20
HakoBasibHA:
- AnameTp d MM 50<d< 50 <d< 50 <d< 50 <d < 50<d<
<Dhe) <Dn»' < 0.5Dha> <0.50n < 0.50ha>

- Macca (Makc.) (BK/to- T K 6 18 18 18 30
Yas Hanpas/SOLWYHO
wTaHry)
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OKOHYaHue Tabnuupl 1

OPSH
YCcTpoicTBO AUHAMUYECKOTO O6o03Ha- EAnHuLel OP1 DPM DPH (CBEpPXTAXENbIit)
30HAMPOBAHUSA YeHune n3mepe (nerxuit) (cpepHwit) (Taxensblit)
MuA DPSH-A OPSHB
90" KOHyC;
- HOMUHanbHas 6asosas A CM* 10 15 15 16 20
nnowagb
- 6a3oBblii gnameTp D MM 35.7+ 0.3 43.7+0.3 43.7+0.3 45.0+ 0.3 50.5+0.5
(HoBBbIIA)
- 6a3oBblii gnameTp MM 34 42 42 43 49
(M3HOLWEHHbIR) (MUH.)
- oNHa 060/104KN, MM L MM 35.7 £1 43.7 + 1 437+ 1 90.0 + 2111 51 +2
- ONINHA OCTPUSA KOHyCca MM 17.9*0.1 21.9+0.1 21.9+0.1 225+ 0.1 25.3+x04
- MakcuMmasnbHbIii gony- MM 3 4 4 5 5
CTUMbIA N3HOC OCTPUA
3abuBHbIe WTaHrn: c>
- Mmacca (makc.) M KN'M 3 6 6 6 8
- HapyXHbIA gnameTtp d MM 22 32 32 32 35
(makc.).
OTK/NOHEeHMe WTaHrmn*1;
- Hamb6osnee HM3Koe 5 m % 0.1 0.1 0.1 0.1 0.1
- OCTa/lbHOe % 0.2 0.2 02 0.2 0.2
YpenbHas pa6oTta o4HOro TablA Kflw M2 50 100 167 194 238

yAapa

a>Dh— gnameTp monoTa; Bcnyyae NpsAMOyrosibHOW hoOpMbI 3a AruameTp MOsioTa MPUHUMAIOT ero MeHbLUMIA pas-
mep.

b) TONIbKO CMEHHbI KOHYC.

C| MakcumanbHas 4NMHa WTaHTM He 40/KHA NpeBblllaTh 2 M.

d| OTKNIOHeHWe WTaHrn OT BepTUKanu.

MpunmeyaHne — lMprBeaeHHble AOMYCKM OTHOCATCA K U3rOTOBJ/IEHUIO.

5 MeToguka ncnbiTaHwui

5.1 MpoBepkun n kannbpoBka o6opyaoBaHunA

Mepep KaxAblM UCNbITAHWEM C/llefyeT NPOBOAUTL NPOBEPKY PAa3MepPOB Ha NpeAMeT onpeaeseHns nux Ha-
XOXAEHUS B Mpeaesiax 3Ha4eHWit, ykasaHHbiX B Ta6nuuye 1. NMpsaMOIMHEHOCTb WTAHT ceayeT NPoBepsATb Ha
KaXAol HOBOW niouwanke B Hauase UCNbITAHUS U HE PEXe, YeM depes Kaxable 20 UCNbITaHWi HA NaowWwaake.
Mocne KaxAoro UcnbiTaHUA cnefyeT NPOBOAUTL BU3YyasibHY NMPOBEPKY NMPSMOSIMHEWHOCTH LWITaHT.

Ha nnowajke MCNbITaHUA B YC/IOBUSIX HOPMasbHOM 3KCnayatauuu, KOTOPbI€ JOJ/KHbI GbiTh rapaHTm-
poBaHbl B x0fe BCell cepuu ucnbiTaHuii, cieayeT NpoBepsiTb CKOPOCTb yAApOB, BbICOTY NafeHus, TpeHue
CcBO6OAHO Najalwlero MosoTa, COCTOSSHWUE HAKOBa/iIbHU W YyCTpoOWCTBA MexaHW4yeckoro c6pacbiBaHus. Kpo-
Me TOro, B C/ly4ae UCMO/Ib30BaHUs aBTOMAaTMYEeCKOrOo PEerucTpaLMoHHOro 060py0BaHUs NOAMOXUT NpoBepKe
Hagnexauee PYHKLMOHUPOBAHME PETMCTPUPYIOLWErO YyCTpOcTBa.

TOYHOCTb U3MEPUTENBHBLIX NPUGOPOB (MPY HANUYMKU) cledyeT NMOBepsiTb NOC/e NOGOro NOBpPeXAeHUs,
neperpysky UM PeMOHTa U He pexe O4HOro pasa Kaxable 6 Mec., eC/IM PYKOBOACTBO NO/b30BaTesNst He ycTa-
HaBnuBaeT 60/1ee KOPOTKME MHTEPBa/bl BpeMeHU. [lep ekTHbIe AeTanun f0/KHbl 6bITb 3aMeHeHbl. [lokyMeHTa-
LMo Ha KaNIMGPOBKY CNeAyeT XpaHUTb BMeCTe C 060pYyA0BaHUEM.

ONsi NOBEpPKU MHEBMATUYECKUX AVHAMUYECKUX 30HAOB 3Hepruto yaapa (paktuueckas aHeprus Emeas)
cnenyeTt U3MepsTb HanpsiMyt. Mocne geneHns Ha Naowagb KOHyCca OHA He J0/1)KHA OTK/IOHSITLCSA OT TEOPEeTH-
YECKOTOo 3HaUYeHUA yAenbHOW pa6oTbl yaapa, yCTaHOB/EHHOW B Tabnuue 1, 6onee uem Ha 3 % . JHepruto ygapa
cnepyeT NpoBepsATb KaxAable 6 Mec.

6
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JHepreTMyeckre NoTepu MOryT UMeTb MECTO, HaNpumMep BCAeACTBME TPEHMUSA MosioTa (MOTEPS CKOPOCTU
Nno CpaBHEHWIO CO CBOGOAHbLIM NajeHWeM) WM BCNeLCTBME IHEepPreTMUeckux noTepb Npu ypape mosoTa no
HakoBaflbHe. CnepoBaTesibHO, A1 KaXAOro HOBOro 3a6MBHOTO ycTpoiicTBa 40/1XHa 6biTb onpeaeneHa gak-
TUYeckasi 3Heprus, coobujeHHas 3a6MBHbIM WTaHraMm.

NMpumeuyaHune — PekoMeHAYEMbI METOA OnpeaesieHns akTMYecKon aHeprum NpuBeLeH B NpuioxeHum C.

5.2 MoAaroToBKa UCNblTaHN

Kak npaBuno, guHaMuuyeckoe 30HAMPOBAHNE NPOBOAST C MOBEPXHOCTU TPyHTA.

YCTaHOBKY AWHAMWYECKOTO 30HAMPOBAHUA NPV BepTUKaslbHOM pPacnofioXeHWU 30HAa crepyeT pasme-
waTb TakuM o6pas3om, 4TO6bl B XOA4e MCMbITAHUS OHa He cMeljanacb. Hak1oH 3a6UBHOMO ycTpoicTea v 3a-
GUBHbIX LWTAHT, BbICTYNAOWNX Haj 3eMell, He AO/IKEH COCTaBNATL 6onee 2 % BepTMkanu. Ecnum aTo He Tak,
ncnblTaHne AUHAMUYECKUM 30HAWPOBAHWEM [OJIXHO 6blTh MPeKpal,eHo. B TpyAHbIX FPYHTOBbLIX YC/TOBUAX OT-
KNOHeHVe [0 5 % MOXeT J0oNnycKaTbCsl, HO 3TO AO/IXHO 6bITb OTMEUYEHO B OTHETE UCMbITAHUIA.

YCTaHOBKY AWHAMWYECKOTO 30HAMPOBAHMS ClefyeT MOHTUPOBATb Ha Npuuene Takum o6pasom, YTO6bI
nepemeljeHne onopbl NOABECKN He B/INSINIO HA UCMbITaHKeE.

O6o0pynoBaHue crefyetT MOHTUPOBATb C COOTBETCTBYIOWMM 3a30POM OT KOHCTPYKUMUMA, cBal, CKBaXWH
M T. 4. B UeNsAx rapaHTUM TOro, YTO OHU He ByAYT OoKa3bliBaTb B/AUAHWE Ha pe3y/nbTaTbl AUHAMUYECKOTO 30HAU-
poBaHus.

Mpu npoBefeHNn ANHAMUYECKOro 30HAMPOBAHWS B CUTyauusix, r4e WTaHrM MorytT cBo60o4HO nepeme-
waTbcs B 6OKOBOM HanpaB/ieHWW, HAaNpUMep Haj BOAOW WAKW B CKBaXMUHAX, UX ABUXEHUE CMEAYeT orpaHunyimn-
BaTb C NOMOLLbIO OTPAHUYUTENIEN C HU3KUM TPEHWEM, PACMOIOXKEHHbIX APYT OT Apyra Ha paccTosHUU He 6onee
yem 2.0 M A4Ns npefoTBpaleHust narnbaHusa npu 6ypeHuu.

5.3 NpoBeaeHne UcnbiTaHN

3ab6uBHblE WTaAHTN U KOHYC calegyeT NorpyxaTb BepPTUKabHO, 6€3 Ype3MepHOro usrnbéaHns ux BbicTyna-
olwen Hag 3emneil yacTu.

Harpys3ky He cnegyeT npunaraTb K HaKOBa/ZibHE U CTEPXHAM Npu nogbemMe MosoTa.

30HA criegyeT HenpepbiBHO 3abuBaTh B rpyHT. CKOPOCTb 3abuBKM A01KHa cocTaBnATb oT 15 ao 30 yaa-
pOB B MWHYTY. Bce nepepbiBbl NPOAO/IXNTENBbHOCTbIO 60/1ee 5 MUH. criefyeT perMcTpupoBathb.

He pexe uyem yepe3 KaxAablli 1 M 30HAMPOBAHWA WITAHIN cneayeT noBopaymBatb Mamn Ha 1.5 o6opoTa
MNn A0 Tex Nop. Noka He 6yaeT AOCTUTHYT MakCUMasnbHbli MOMEHT Kpy4YeHusi. MakCManbHbIi MOMEHT Kpyue-
HUA. HEO6XOAMUMBbI ANSA NOBOPayYMBaHUSA WTAHT, cleayeT U3MEPSATb C NOMOLWbIO FA€YHOTOo K/4a C orpaHuye-
HUEeM Mo KPYTSLWeMy MOMEHTY, a TakxXe permctpuposaTthb.

B CNoXHbIX yCNoBMAX 3abMBHbIe WTaHIN cnefyeT noBopaymBaTbk Ha 1,5 o6opoTa nocne kaxabix 50 yaa-
pOB ANA 3aKpenneHus UX CoeANHEHUS.

NHorga ANna AOCTUXEHUA 3TOol Xe Lennm — yMeHbLIeHUss MOBEPXHOCTHOTO TPEeHUSA Yepe3 ropu3oHTasb-
Hble WM HanpaBJ/leHHble BBePX OTBEPCTUA B MOJbIX WTAHrax, pacnosloXeHHble OKO/I0 KOHyca, AonyckaeTcs
BBOAUTL 6YypoBOI pacTBOp nam Boay. lonyckaeTcs Takke NPUMeEHATb U o6cagHble TPYOGbI.

Yuncno ypapoB crnegyeT doukcmpoBaTb Ha kaxable 100 mm 3oHamMpoBaHusa ansa DPL. DPM n DPH un kax-
able 100 nam 200 mm 3oHauposaHusa ana DPSH-A n DPSH-B.

HopmanbHblli pabounii guana3oH yaapoB fo/xeH 6biTe mexay /1/,0=3n/Y10=50 gna DPL. DPM u DPH
nmexay N2Q=3 nw N2g= 100 gnss DPSH-A n DPSH-B. 111 0co6bIX Lenein 3Tu frnana3oHbl MOTYT 6bITb paclumn-
peHbl. B cnyyasx BbIxoga 3a 3TU Ananas3oHbl, KOrga CoOnpoTUB/IEHVE 30HANPOBAHUIO ABAETCA HU3KUM, Hanpu-
Mep B MSAAFKUX rIMHax, A4OoNyckaeTcs perucTpupoBatb rNy6uHY 30HAMpPOBaHUSA 3a yaap. B TBepaomM rpyHTe nnum
MATKMX TOPHbIX Nopojax, rae cConpoTUB/IEHNE 30HANPOBAHWNIO OYEeHb BbICOKOE WM MpeBbilWaeT HOPMabHbIi
AvanasoH yaapoB, B kayecTBe a/lbTepHaTuBbl JI/I3HaYeHNAM gonyckaeTca UCNonb3oBaTk rMy6uHy 30HAMpPOBa-
HWUA, HA KOTOPYIO NOrpyXaeTcs 30HA 3a onpefesieHHOE YNCNO yAapoB.

Kak npaBuio, ncnbiTaHne A0OJ/1XXKHO 6GblTb MPMOCTAHOB/IEHO, EC/IN YMC/O yAapOB NpeBbiWaeT B ABa pas3a
MaKCuManbHble 3HAa4YeHUA, NpMBeAeHHble Bbllle, TM60 MakCMmMasribHOe 3Ha4YeHne NpeBbliWaeTcA MOCTOSAHHO Ha
Kaxablli 1 M 30HAMPOBaHUS.

5.4 ®akTOpbl BAUAHUA

P akTopbl, CBA3aHHbIE C MPUMEHEHNEM FTeOTEXHUYECKOTO 060pYyA0BaHNSA, MOTYT B/IMATH Ha BbIGOP U 3KC-
nnyaTtauunto o60pyaoBaHnNsa 1 pe3ynbTaTbl UCNbITaHWUIA.

MpumeyvaHne — lNpumepbl NpuBeAeHbl B Npunoxedun D.
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5.5 TexHuka 6e3onacHoOCTH

Heo6xoanmo cnegoBaTh nNpasuiaM no 6e30MacHOCTU, A4eliCTBYIOWMM Ha HauWOHaIbHOM YPOBHE, B OT-
HOWeHUN:

- o6opyaoBaHuA 4N OXpaHbl 340POBbS U 6€30MacHOCTH;

- YMCTOThbl BO3AyXxa Npu pa6oTe Ha OrpaHMYeHHbIX NPOCTPaHCTBAX;
- obecneyveHna 6e3onacHocTu o6opyaoBaHuA.

6 Pe3ynbTaTbl UCMbITaHWIA

PesynbTaTbl MCNbITAHUN CnefyeT PerucTtpupoBaTb U MHTEPNpPeTMpoBaTb Ha OoCHoBaHun 3Hauvenuin N.O
ona DPL. DPM, DPH u /710 unun N2Qana DPSH-A n DPSH-B.

[pyroii BO3MOXHOCTbI0O MHTepNpeTaLuun pesynbTaToB UCNbITaHU ABNAETCA UCMNOMb30BaHNe AUHaMuye-
CKOTO COMPOTUB/IEHUA KOHYyca (CM. npusioxeHune E).

Heo6xoanMO yaensiTb BHUMaHWe BAUAHWUIO Ha 3apernucTpupoBaHHble JUX,"3HauyeHUA, HanpumMmep TpeHus
WTaHr BCAeACTBMe aAresnn rpyHta nam usrnba, cm. npunoxexHue D.

7 CocTaB/sieHne oT4yeTa

7.1 NoneBoii oTyeT

7.1.1 O6wumnme NOMOXEHNSA
Mpu BbINOTHEHWN UCNIbITAHWI cneayeT cOCTaBNSATb NOEBON OTYeT. [T0 BO3MOXHOCTU 3TOT OTYET JOJIXKEH
BK/MOYaTb B ceb6s:
a) CBOAHbI XypHan, HanpumMep COracHO NPUMOXEHUD A:
b) 3aNUCb U3MEPEHHbIX BE/IMYUH U pPe3y/ibTaTOB UCMNbITAHUNA.
Bce noneBble nccnenoBaHnsa crnepyeT 3apernctTpupoBaTb TakuM 06pa3om, 4To6bl TPeTbss CTOPOHA MOT-
na NpoBepuUTb U NOHATb 3TU pe3yNnbTaThl.
7.1.2 Perncrtpaymns MaMepPeHHbIX BENIMYUH U PE3YNIbTATOB UCNbITaHU
Ha nnowapgke ANs KaXAOro UCNbiTaHWsS HEO6XOAMMO PerucTpupoBaTh CAeAYOLWYH UHPOPMaLUo:
a) obwas nHpopmauns:
1) hbamunnna knueHTa,
2) hammnunsa nogpagyuka,
3) HOMep 3ajaHNs N NPOEKTa,
4) HauMeHOBaHMe U MeCcTO NpoekTa.
5) dhaMunus u NoANNCbL OTBETCTBEHHOIO onepaTopa UCNbITaTe/IbHOr0 060pyA0BaHUS;
b) MHOpPMaLMs O MecTe UCNbITaHUSA.
1) paTa M HOMeEp UCNbITaHUA.
2) noneBoii yepTex (B macwTabe nam He B macwTabe), BKAOYas NpsMblie uccnegoBaHua (Hanpumep,
CKBaXXWHbI).
3) 6nunxaiiwee MecTo, Ha KOTOPOM UAM BGAIM3N KOTOPOTO HaxoAM/ICA y4acTOK NPOBeAEHUS AUHAMU-
4EeCKOro 30HAMPOBaHUSA.
4) BbICOTHAs OTMETKa NO OTHOLWEHWO K PUKCUPOBAHHO TOYKe.
5) koopauHaTbl X. Y, T MecTa NpoBeAeHNA ANHAMMNYECKOT0 30HANPOBaHMSA.
6) cpefa ncnbiTaHua (3eMns UAuM mMope);
C) WHCc|x>pmaumsa 06 Ncnosib3yemMoM UCnbiTaTeNlbHOM 060pyAOBaHNN:
1) Tun o6opypoBaHuA auHamuyeckoro soHguposaHusa (DPL, DPV. DPH. DPSH-A wnn DPSH-B),
2) N3roTOBUTENb, MOAENb U HOMEpP UCMbITaTe/IbHOTO 060PYyA0BaHNSA.
3) TN KoHyca (pa3oBblii UM PUKCUPOBAHHbIN),
4) TMN HakoBasibHU ((PUKCUPOBaHHbI NN CBOGOAHLIN).
5) npyuMeHeHVe AeMN(EepPoOB NN NPOKIAAOK:
d) MHdopMauna o MeToauKe UCNbITAHUA:
1) noroAHble ycnosus,
2) [OoKyMeHTauns Ha KaMGPOBKU M NPOBEPKM 060OpPyAOBaHMA cOriacHo 5.1.
3) perncrtpauuns pesynbTaTtoB UCNbITaAHWUI:
- Af10/A/20— 3HauyeHUli ANA KaX[OoW N3MEPEHHOW rNyGUHbBbI NOTPYXEHUSA KOHYycCa.
- MaKCMMasibHOTO MOMEHTa KPYUYeHUs ANS KaXAO0W U3MepPeHHOR rny6uHbl.
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4) oTAenbHble Mepbl NPefOCTOPOXHOCTN NMPOTUB TPEHUA WTaHIM (HanpuMmep, ncnosnb3oBaHue obcag-
HbIX TPYy6, 6ypunbHOro pactesopa uan Bopabl),

5) npeaBapuTenbHoe 6ypeHue (ecnm MCNOAb30BaNOCh).

6) yacToTa nogcuyeTa yaapoB Npu akcnayatauun o6opyaoBaHus.

7) ypoBeHb NOA3EMHbIX BOJ. HaNOpPHble BOAbl (ECNN N3BECTHO),

8) BCe HeOOblYHble COObLITUA UM HabnaeHNs B Xxoae paboT (Hanpumep, HU3KUI NnoacyeT yaapos,
30HAMpoBaHNe 6e3 ygapoB, BpeMeHHble npensaTcTBusA, c6om obopynoBaHns).

9) Habn AeHNA 3a U3B/IEYEHHbIM KOHYCOM WU/UAKN WTaHramu.

10) Bco nepepbiBbl B pa6oTe Cc ykazaHWEM NPOAO/HKUTENbBHOCTU U CMEHbI LWITAHT.

11) NpUYNHbI paHHEro npekpalweHnsa ncnbiTaHUNA.

12) TamnoHax 30HAUPOBOYHOI CKBaXWUHbI (MPM HEOBXOAUMOCTHN).

NMpumedyaHne — B npunoxeHnsx A n B nprBeaeHbl NpYMepbl AOKYMEHTOB MOMIEBOTrO OTHETA.

7.2 TpoTOKON ucnblTaHuA

Ansa npoBepkn KayecTBa faHHbIX B JOMNOJIHEHWE K UHpOpMaL KN, NPpUBEAEHHOW B 7.1, NPOTOKON MUcnbiTa-
HUA JOJIXKEH BKIOYaTb B ceba cnepyouiee:

a) nonesBoi oTyeT (B 6yMaXHOW n/Mnmn B KOMNbIOTEPU3NPOBAHHON hopme);

b) rpachnyeckoe npegcTaBieHNne OTHOCUTENbHO MYy6UHbI CneayoUWnX aHHbIX;

- 3apermcTpupoBaHHOe 4YMucno yaapoB nNpu 3abuBke koHyca 100 mm gna DPL. DPV n DPH wnnn 100
nnun 200 mm ana DPSH-A n DPSH-B B Buge cTyneH4yatoi gunarpammbl C YAC/IOM yAapOB Ha rOPU3OHTasIbHOM’
OCU N rNy6UHON Ha BepTUKANbHOW OCHU.

- MaKCUMallbHblIi MOMEHT Kpy4YeHus, TpebyemMblii AN BpalWweHnsa 30HA4a Ha KaX/A0M YyPOBHE UCMbI-
TaHua. H M.

- BCe nepepbiBbl BO BpeMs paboTbl NPOAOMKNTENIbLHOCTbLIO 60/1ee 5 MUH;
c) nobble KoppenAuun B NpeacTaB/eHHbIX AaHHbIX;
d) nobble orpaHnUYeHns faHHbIX (HanpumMmep, HECOOTBETCTBYOWME, HEAOCTaTOYHbIE, HETOYHbIE UIN OT-
puuatenbHble pe3ynbTaTbl UCAbITAHWIA):
e) daMuana n NoANUCbL PYKOBOAUTENA NOMEBbIX UCNbITAHWUN.
Pe3ynbTaTbl UCNbITaHWUi 0MXHbI 6bITb NPeAcCTaB/IeHbl B TAKOM BuAe, 4To6bl TpeTbU 1ML @ MOT/IN UX NPO-
BEPUTb U NOHATH.
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MpunoxeHne A
(cnpaBo4yHOE)

CBOAHbIV XYpHaN AUHAMMNYECKOTO 30HANPOBAHUS

Bnuxaiillee Mecto, Ha KOTOPOM WMAN BGN3N KOTOPOrols HaXOANUTCSA y4YacTOK NPOBeAEHUS UCMbITaHNA AUHAMUYECKUM 30H-
AVpoBaHVeMm:

KoopauHatbl X. Y. I.

Homep knneHTa'onepayunn:

HanmeHoBaHMe n MecTOMoJIOXKEHNE NPOeKTa:

Moapsaguuk: Onepatop o60pyAoBaHUA:

[laTa NnpoBeAeHNs ncnbiTaHus:

Tun aMHamun4yeckoro soHguposaHusl”™ DPL, DPM. DPH. DPSH-A. DPSH-B:

O6opypaoBaHMe, NPoOBepeHHOe 1 oTBevatolee Tpe6oBaHnam 5.1; la/HeT1>B OTHOWEHUN:

MoneBoit yeoTex (MacwTabd 1 : /He B macwTabe)l)
C NPoBeAEeHHbIMY NPSIMbIMWU FEO0TEXHUYECKMMU UCCNef0BaHUSAMN (HanprumMep, CKBaXWHbI):

Mpouyne COOTBETCTBYIOLNE AAHHBIE:

Moanuck:

damMunans oTBETCTBEHHOrO onepartopa:.

11  OnycTtuTb, rge NPUMEHUMO.
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MpunoxeHne B
(cnpaBo4YHOE)

Pernctpauna mamepeHHbIX 3Ha4YeHUn N pe3ynbTaToB UCNbITAHUA AUHAMUYECKUM 30HAMPOBaHUEM

Mogpsaguuk: Homep onepauyunu: MpunoxeHwue:
KnueHT/HanmeHoBaHWe npoekra:

VcnbiTaHve AUHaAMUYECKUM 30HAMPOBaHNeM Ne: Jata:

Tun ncnblTaHUa AUHaMmmMyeckum 3oHamposaHneml: DPL. DPM. DPH. DPSH-A. DPSH-B wnu:
YTpaunBaemblii / (OUKCUPOBaHHbIA KOHYC1> ®durkcmpoBaHHass/cBo6ogHas HakoBabHAL

KoopAMHaTbI X, Y. Z

Fny6uHa: go6aButb 10. 20 nan 30 m (ecnun rnybuHa 6onee 10 m): + M
FnyéuHa Ny N2Qv  youHa N jorw > TaybuHa  w a1y Fny6una rnybvHa A r'pcyry*
0.10 2.10 4.10 6.10 8.10
0,20 2.20 4.20 6.20 8.20
0.30 2.30 4.30 6.30 8.30
0.40 2.40 4.40 6.40 8.40
0.50 2.50 4.50 6.50 8.50
0.60 2.60 4.60 6.60 8.60
0.70 2.70 4.70 6.70 8.70
0.80 2.80 4.80 6.80 8.80
0.90 2.90 4.90 6.90 8.90
1.00 3.00 5.00 7.00 9.00
2} Hm Hm 2 Hm 2 Hm 2 Hm
1.10 3.10 5.10 7.10 9.10
1.20 3.20 5.20 7.20 9.20
1.30 3.30 5.30 7.30 9.30
1.40 3.40 5.40 7.40 9.40
1.50 3.50 5.50 7.50 9.50
1.60 3.60 5.60 7.60 9.60
1.70 3.70 5.70 7.70 9.70
1.80 3.80 5.80 7.80 9.80
1.90 3.90 5.90 7.90 9.90
2.00 4.00 6.00 8.00 10.00
2} 2) 2) 2) 2

1' OnycTnTb, ecan NPUMEHUMO.

2>/13MepEeHHbIVi MOMEHT Kpy4eHUs.

Mpouvie gaHHble:

IpyHTOBas BoAa: M HUXE UCXOAHOI TOUKM.

damunua n noannucb OTBETCTBEHHOIo oneparopa:

u
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MpunoxeHne C
(cnpaBo4yHOE)

PekoMeHAYyeMblli MeTO4 U3MepeHns PakTUUEeCKon aHeprum

C.1 MpuHuun

M3amepeHune 3Heprun, COObLLEHHON 3a6UBHbLIM LWITAHFaM, MOXeT 6bITb BbINO/IHEHO C MOMOLbIO CheunanbHO 060-
PYZOBaHHOIO yyacTka LITaHr (U3MepUTesIbHOM LITaHIM), PacnosloXeHHOro Ha paccTosHUW, npeBbiwakmwem B 10 pas ux
AvameTp, Noj Toukoli yaapa mosioTa No HakoBasibHe (CM. pucyHok C.1).

Mo Bonpocy fonosHuTeNnbHOM nHpopmayun cm. [1]— (6).

1— nakooanbks; 2 — cneuuanbHoO 060PY/J0BAHHbIA YHACTOK WTAHT (M3MepUTeNbHaA WTaHra); 3 — 3a6UBHbIE WTAHIN.
A - TeH3oMeTp (M3MepUTENbHbIll NnpeobpasoBaTtenb): 5 — akcenepomeTp: 6 — rpyHT: F — cuna. df-- gnameTp wraHrm

PucyHok C.1 — CneyvanbHO 060pyA0OBaHHbIA y4acTok WTaHr (npumep)

C.2 O6opypgoBaHue
M3mepuTesibHOE YCTPOCTBO COCTOUT N3 CMEHHOW MHCTPYMEHTa/IbHOW LUITAHTU, YCTAaHOB/IEHHOW Mexay HakoBaslb-

Heli 1 BepXOM 3abMBHbIX LITaHT, U BKIOYaeT B cebs:
- CUCTEMY U3MepeHuNsi BEPTUKA/IbHOTO YCKOPEHUSl, UMEIOLLYIO NIMHEliHYI0 XapakTepucTuky Ao 50004;

- CUCTEMY U3MepeHns 0ceBOVi AechopMannm WTaHIU:
- annapartypy c paspelieHnem Bblwe, yem 1+ 10°5c, Ansi HaBNOAEHUs, perucTpauum n npegsapuTesibHoli o6pa-

60TKMN CUTHANOB:

- cucTemy o6paboTKu AaHHbIX (PEFMCTPATOpP AaHHbIX U KOMMbIOTEP).

Mpu NcnonbL30BaHNM TEH3OMETPOB A1 U3MepeHUs 0ceBoli fehopMaLumn OHN J0/MKHbI 6bITb paBHOMEPHO pacnpe-
fAeneHbl BOKPYT MHCTPYMEHTA/IbHOW WTaHrM, NPeAnoYTUTEeIbHO ABYMSi OPTOrOHa/IbHBIMY Napamu.

C.3 N3mepeHusa
Mpun Kax4oM yaape NpoBepstoT KOPPEKTHYI0 paboTy n3mepuTesibHOro 060pyA0BaHNA U AaTUMKOB, OTOGpaXatoLwmx

noslyyeHHble pesynbTaTbl U3MepPeHus.
Heo6xoMMo NpoBepsiTb, YTOObI CUTHA/IbI OT aKCe/IePOMETPOB U M3MEPUTENIbHbLIX NMPUGOPOB HAXOAUINCH Ha Hyse

A0 1 nocne yaapa.
Mpy n3amepeHnmn yCcKopeHns n gedopmManmn TOYHOCTb A0/KHA 6bITh Bbilwe, YeM 2 % M3MEPEHHOro 3HaYEHUS.

12
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C.4 BbluncneHne

C.4.1 Cuny F, coobuieHHyto wraHram, BbIYMCASIOT N0 popmye:

T *w * mM. (c.1)

rae em(f) — n3amepeHHble oceBble AehopMaLun M3MEPUTENBHON WTaHIN 3a Bpems f;
Aa— nnowanb NONEPeYHOro CeyeHnss N3MepUTEIbHON WTaHTK;

Ea — mopynb tOHra namepuTesibHOM WTaHru.

C.4.2 CKOpOCTb U3MepuTenbHO cekuun v(f) BbIYUCAAIOT NyTEM MHTErpupoBaHus yckopenus a{() 4nst Bpemenn .
C.4.3 BasoBoe ypaBHeHue ans aHeprun E, kotopas coobuiaetca 3a6MBHbLIM WTAHTaM, MeeT BUA:

E(N= fF(I) v(tydl. (c-2)

rae £(0 — aHeprusi 3a6vBKW, KoTOpasi NnepeaaeTcsi 3a6UBHbIM WTaHram 3a Bpems f nocne yaapa.

NMpumeyaHne — Pas3nnyHble MeTOAbl BbiBEAEHUS BbilleyKa3aHHOroO ypaBHEHWS 1 AONOSTHUTENbHYIO UHopMa-
Lm0 cMm. B 6ubnunorpadpun.

C.4.4 YunTbiBaemas aHeprus mosiota — cpefiHee 3HayeHue, Nosly4YeHHOe He MeHee YeM Mo NATU U3MEPEHUSaM:

ic 3>

C.4.5 COOTHOLWEHNE 3HEPTUIA MOJIOTa, KOTOPOE XapaKTepusyeT KaxAbll AUHAMUYECKUN 30HA ONpeaenstoT no op-
myne:

Si, (C.4)

il e meor = M9h-
sgecb h— BbicoTa nageHna monora:

T — Macca MoJoTa;

[0,— yCKOpeHue CBO604HOro nageHus.

13
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PucyHok C.2 — lMpumep oTneTta U3MepeHMsa 3aHeprum Mmosaorta

14
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MpunoxeHne D
(cnpaBo4YHOE)

BAusiHWE TPYHTOBbIX YC/IOBUA U 060pPyAOBaHMSA HA pe3yibTaTbl AUHAMMYECKOTO 30HANPOBAaHMNSA

D.1 BBepgeHue

D.1.1 O6uwune nonoxeHns

Ha nonyyeHHble pe3ynbTaTbl MOTyT OKa3blBaTb BAAHWE cnejytowmne akTtopbl:

- BJIUSIHME TPYHTOBbIX YC/T0BUIA BCleACTBUE 3aBUCUMOCTY CONPOTUB/IEHNA 30HANPOBAHNIO OT HaMnpsXeHHo-Aedop-
MVPOBAHHOIO COCTOSIHUA TPYHTa;

- B/siHME 060pyA0BaHuSA.

Mpu BbIGOpPE N 3KcnAyaTauMm 060pyAOBaHUA AN UCKNOYEHUA HenpaBW/IbHOTO TONIKOBaHWA pe3ynbTaToB AuHa-
MUYECKOro 30HAMPOBaHNUA 3TU (hakTopbl CreAyeT yunTbiBaTb, PAaBHO Kak W AaHHble NPAMbIX UCCeAo0BaHWii, Hanpumep
oTt6opa npo6 B cooTBeTCTBUN C PrEH NCO 22475-1.

D.1.2 BAWsHWE TPYHTOBbIX YCNOBWIiA

D.1.2.1 BnnsHne Tuna, xapaktepa HanjacToBaHU 1 XxapakTePUCTUK rPyHTa

[Ans KpyNHO3epHUCTbIX TPYHTOB Ha pe3y/ibTaTbl 30HAVPOBaHMA 0Ka3bIBalOT B/IVSAAHME NOMUMO MJIOTHOCTU CTPYKTYpa,
chopma 1 LepoxoBaToCTb 3epeH, rpaHyIOMeTpUYecKunii cocTas, TN MUHepana, CTeneHb LeMeHTauMm n Hanps>KeHHo-ae-
hOopMUPOBAHHOE COCTOSAHME.

MpuMepbl BAMSAHMA TWMa FPyHTa, XapakTepa HanaacToBaHWii rPyHTOB W XapakTepuUCTUK FPYHTOB NpuBefeHbl B
D.2—0.4.

Mpumep BAUSAHUSA TPaHUYHOW TNy6uHbLI NpuBegeH B D.5.

B OTHOWEHNN MEJIKO3EPHUCTbLIX FPYHTOB TPEHMWE WTaHT MOXeT OKa3blBaTb 3HAaUNTE/IbHOe BJIAHNE Ha pernctTpupye-
Moe 4yncno yaapos. MpuMmeHeHne 6ypoBOro pacteopa v BoAbl MOXET YMEHbLNTb 3TOT adpdekT (cm. D.3).

0.1.2.2 BnusAHne nofsemMHbIX BOAbI

B KpynHOAMCNEPCHbIX FPyHTax Npu NpoYnx paBHbIX YCNOBUAX HUXe YPOBHA MNOA3EMHbIX BOA 4MCNO yaapos 6yget
MeHbllie. 3TO 0COH6EHHO 3aMEeTHO AA TPYHTOB C HU3KUM COMPOTUB/IEHNEM 30HAUPOBAHMIO. MpUMepbl BIUAHUA NOA3EeM-
HbIX BO/J, NpusBeseHbl B D.6.

B rMUHNCTBIX FPYHTax NPy NPOYUX paBHbIX YC/IOBUAX HUXKE YPOBHSA MOA3EMHbIX BOJ, YNC/I0 Y/AAPOB IMIOXET OKa3aTbCs
paBHbIM 1NN 6051ee BbICOKMM.

D.1.3 BnuaHue obopyaoBaHus

Ha conpoTuBneHne 30HANPOBAHNIO MOTYT BANATL CrieAytolne napaMmeTpbl 060pyA0BaHns:

- AnameTp KOHyca,;

- ANVHA WTaHru;

- OTK/IOHEHWE LWTaHru;

- 3HepreTuyeckne notepu BcucTemax npueoga.

MpuMepbl BANAHUA OTAEeNbHbIX NapaMeTpoB 060pyAoBaHma npuseaeHsl B D.7.

D.2 MpuMepbl pe3ynbLTaToOB AVMHAMUYECKOTO 30HANPOBAHUSA B KPYNMHO3EPHUCTLIX FPyHTax

Mpu Npoynx ycnosusix, cnpaBeAnnBo creaytollee:

a) conpoTMB/IEHME 30HAMPOBAHUIO BO3pacTeT 60siee YeM JSIMHERHO C yBesIMYeHWeM CTeneHu MAOTHOCTU TPYHTa;
TakyM 06pa3om, C NMOMOLLbIO ANHAMUYECKOTO 30HAMPOBaHNA MOXeT ObITh BbISIB/IEHO U3MEHEHME CTeMNeHN NIOTHOCTHU, Ha-
npumep B pesysibTaTe r/1ly60Koro yrnjaoTHeHus;

b) FPYHTbI, COCTOALME U3 KPYMHbIX YacTUL, N YacTUL, C OCTPbIMU Kpasmu, o6n1ajatoT 60s1ee BbICOKMM COMNPOTUB-
NleHVieM 30HAMPOBAaHMIO, YeM TPYHTbI, UMetoL e Kpyr/ible U rnajkMe YacTulbl;

C) okaTaHHble 06/10MKM NOPO/AbI U Ba/lyHbl MOTYT 3HAUNTENIbHO YBENNUYNBAaTbL CONPOTUB/IEHNE 30HAVPOBAHUIO;

d) rpaHynomeTpuyeckuii coctaB (KO3 ULUNEHT OQHOPOAHOCTM U KpMBasa rpaHy/IOMETPUYECKOro cocTaBa) BAusieT
Ha COnpoTMB/IEHNE 30HAMPOBaHUIO:

€) ConpoTUB/IEHNE 30HAVPOBAHMIO 3HAUYNTE/IBHO BO3pacTaeT Npu LeMeHTaunu.
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DPL N 100

T— cpeAHe- 1 KPYNHO3EPHUCTbLIA necok. /0 — cTeneHb NOTHOCTU; d — rNy6uHa

PucyHok D.1 — M3meHeHne conpoTUB/EHNA 30HANPOBAHUIO OAHOPOAHBIX TPYHTOB
o6paTHOW 3acbINkn C Fy6GUHOM B 3aBUCMMOCTW OT CTeNeHn NIOTHOCTU rpyHTa /0

McnbiTaHnsA NpoBoAMMCh B Wwypde, B KOTOPOM Gbl/IM OTCbINaHbl CI0OAMU Pa3/IMyHON OTHOCUTENbHOW NJIOTHOCTM
cpefHe- N KPYNHO3epPHUCTbI necok. CONpoTUB/EeHVE 30HAVMPOBAHMIO Pe3Ko BO3PacTasio C yBesiMyeHneM cTeneHu nioT-
HOCTM rpyHTa. Noka3aHus, Takum o6pa3omM, CTaHOBU/IUCL 60ee YyBCTBUTE/TbHBIMU.

Ha pucyHke D.2 nokasaHO yBesiMieHMe COMPOTMB/IEHUS 30HAMPOBAHMUIO, KOTAa TOHKWE C/I0U FpyHTa BKIOYanu B
ce6s oTAeNbHble OKaTaHHble 06/10MKU NOpoA. JIoKasIbHO OTMeYaeMble MUKN COMPOTUB/IEHUSA 30HANPOBAHUIO He AB/IAIOTCS
KpuTepuem Hecyuieii Cnoco6HOCTU BCErO COSA.

DPL WioL

[ — cynecb, Menkuit Nnecok co cnoamMu kamHein; d - rny6uHa

PucyHok D.2 — YBenuueHue conpoTuB/IeHNSA 30HANPOBaHNIO BCeACTBUE Hanuums
BK/1IOYEHWNIT oKkaTaHHbIX 06/10MKOB NOPOL,

PucyHok D.3 nokasbIBaeT, UTO CONPOTUB/IEHNE 30HAMPOBAaHNIO N3MeHsieTcA 6osiee pe3ko B KPYMHO3EPHUCTbIX TPYH-
Tax. YeM B MEJIKO3ePHUCTbIX. inana3oH N3MEHUYNBOCTU GOMbLUE B FPaBMKU, YeM B MecKax.

AGCOMIOTHbIE OTK/IOHEHWA B COMPOTUBMEHUN 30HAMPOBAHWIO, MOJTYYEHHbIE C MOMOLLbIO SIETKOTO AUHAMUYECKOro
30HAa (DPL). He TONbKO ABMSIOTCS Pe3y/ibTaTOM Pa3/INyHbIX OTHOCUTE/TbHbLIX MIOTHOCTEW TPYHTOB, HO U 6O/IbLUMM COMpPO-
TUB/IEHWEM 30HAUPOBAHUIO BCNEACTBME CMeLLeHUsT UK paspyLlleHns BKpanieHHbIX, 60/ee KpYnHbIX YacTul,.
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T aT=mr

1- cynecb, necyaHas. 2 — cynecb: 3 — rpasuii: d — rny6uHa
PucyHok D.3 — M3meHeHne conpoTuUBEHUA 30HAMPOBAHUIO B MEJTKO- U KPYMHO3EPHUCTLIX FTPyHTax

PucyHok D.4 nokasbiBaeT B/IMSIHME CLLEMEHTMPOB3HUSA YacTuUL, NeCYaHOro C/1051 Ha COMPOTUB/IEHWE 30HANPOBaHNIO
Nlerkomy AnHamuyeckomy 3oHay (DPL). 3TOT TUN LeMeHTaLumn MOXeT ObiTb He BbIsIB/IeHHbIM Npu 6ypeHnn. LiemeHTaumsa
Ha6nofaeTcs B pa3BefoyHbIX Wypdax.

— CYI/IMHOK; 2 - WWHA; 9— cpeAne3epHUCTbI neco», (CLEMEHTUPOBAHHbIN): 4 - cpeaunesepuncTolil necok; d — rnybuHa

PucyHok D.4 — YBenuueHne conpoTuUB/IEHNS 30HAUPOBAHUIO B CLLEMEHTUPOBAHHOM
Ccpe/fHe3epHNCTOM necke

D.3 MpuMepbl pe3ynbTaToB AVMHAMWYECKOTO 30HANPOBAHNS MENKO3EePHUCTbIX TPYHTOB

B MArKMX rpyHTax MoBepPXHOCTHOE TPEHME BAO/Ib WTAHI OKa3biBAeT 3HAUMTE/IbHOE BJIMSIHME HAa COMPOTUB/IEHME
30HAMPOBAHMIO. TO MOXET 03Ha4YaTb, HANPVUMEP, YTO B FPYHTE HE BbISB/ISIOTCSA MOSIOCTU.

PucyHok D.5 nokasbiBaeT, UTo B [J/IMHE CTaH4apTHOE MEeHErpauMoHHOe ncnbiTaHne (SPT) B OT/iMUMe OT UCTbITAHUS
TAXKE/bIM AUHAMUYECKUM 30HAOM (DPH) gaeT dhakTnyecku, oAMHAKOBbIe CONPOTUB/IEHUSI 30HANPOBaHUIO. DTO CBS3AHO
C TEM. YTO NOBEPXHOCTHOE TPEHME BAO/Ib WTAHT 6bIJ10 YCTPAHEHO B pe3y/ibTare Toro, 4to SPT NpoBOAuAN B CKBaXUHE.
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DPH WI10L
spt W30

} — 3anonHeHue: 2 — cynecb (necyaHas rpasenucrtas): 3 — rpaBuii (necyaHblii): 4 — rnnHa: d — rny6uHa

PucyHok D.5 — YBenuyeHne CONpOTUB/IEHNS 30HANPOBaHNIO B pe3y/ibTaTe NOBEPXHOCTHOTO TPEHUS LITAHT TSHXeNoro
AvHamunyeckoro 3oHga (DPH) no cpaBHEHUIO CO CTaHAAPTHBIM MBHBTPAUMOHHBIM UCMbITaHnem (SPT)

Ha pucyHke D.6 nokaszaHbl DPM npocunn, nonyyeHHble ¢ NnoMoL bl 6ypoBoro pactesopa v 6e3 Hero. Byposoii pac-

TBOP CHWXaeT TPeHWe BAO/b 3a6MBHbIX WTAHT U NO3BOJSIET BbIMOMHATL 30HAMPOBaHWe Ha Gonblune Ny6VHbl. JaHHble
30HANPOBAHUS CKOPPEKTMPOBaHbI C yYeTOM TPEHUS, U3MEPEHHOTO MO KPYTALLEMY MOMEHTY.

WeIM

DPM - pguHamuyeckoe 3o0HAMpoBaHue 6e3 6ypoBoto pacTBopa: DPM® — gnHamumuccxoe 30HAMPOBaHUE ¢ 6ypOBbIM PacTBOPOM.
| — noysa: Il —rpasuii: lll - nepepa6oTaHHas BbiBeTpeHHas TUHa: |V — BbiBeTpeHHas rMnHa: V - HeBbiBEeTPEeHHan rMuHa:

d — Wy6uHa
PUcyHOK D.6 — YMeHbLUEHNE NOBEPXHOCTHOIO TPEeHUs BCcneacTBmne 6ypoBoro pacteopa
Ha pucyHke D.7 nokasaHbl AaHHble pUCYHKa D.6. CKOPPEKTMPOBAHHbIE C UCMONbL30BAHNEM MOKAa3aHUN KPYTSLLErO

MOMEHTA A1 KOPPEKLUY BAUSHUS TPEHUS Ha WTaHTn. Koppekuusi cHuxaeT J/10bl— 3HauyeHus n oTo6paxaeT BOCNPOU3BO-
AUMBbIV TNYBUHHBIN Npodhunb ¢ 6ypoBbIM pacTBOPOM M 6e3 Hero. Bce gaHHble BXOAAT B O4HY Nnosocy.
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W10M
0 5 10 15 20 25 30

DPM — pguHamunuyeckun: 3oHampoBaHune 6e3 6yposoro pacteopa: OPM a — agnHamuyeckoe 30HAMpPOBaHNe ¢ 6YpoBbIM pacTBOPOM:
| — kopka: Il —rpaBuii Il — nepepa6oTaHHas obiBETPEHHAas rMuHa: IV — BbiBETPeHHas rmuHa; V — HeBbIBETPEHHAas ruHa:
d —rny6uHa

PucyHok D.7 — MpuMep BAUSHUS KOPPEKLUN N3MEPEHUI Ha KPYTALMIA MOMEHT
B MeJIKO3€PHUCTOM FpyHTe

Ha pucyHke D.8 nokasaH pe3ynbTaT AMHAMWYECKOro 30HAMPOBAaHWUSI C MCNOMb30BaHMEM fIeTKOro AUHAMUYEeCKOro
30Haa (DPL) npu pasHoW CTPYKType rpyHTa:

a) cynecb NPUPOAHOro CrIOXeHUs:
b) cynecb OTCbINaHHasA W CAerka ynaoTHeHHas.

a — cynecb NPUPO/HOrO CNOXEHNA. b — cynech OTCbiNaHHAA U CNerka ynaoTHEHHasA:
[ —cpefHss cynecb, MUHUCTanA (NeccoBblii CyrnmHok): d — rny6uHa

PucyHok D.8 — ConpoTuB/ieHne 30HANPOBAHMIO CYNecu NPUPOAHOrO C/TIOXEHUS,
a Takxe OTCbIMaHHOW 1 cnerka ynioTHeHHOM

PricyHok D.9 nokasbiBaeT, YTO pasnoXuBLUKiCS TOPK MMeeT OYEHb HU3KOE COMPOTUB/IEHNE 30HAMPOBAHMIO.
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1 — nbineBas ruHa. 2 — Topd (pasnoxusliniica): 3 -+ rNuHa (NecyaHas, Bbicokas CTeneHb nbineBatocTu); d - rny6uHa
PucyHok D.9 — [luHamunyeckoe 30HAMPOBaHWE B pasfioxuslieMcsa Topce

PucyHok D.10 noka3sblBaeT, 4TO BOJTIOKHUCTbIN, cnerka pa3l10)KI/IBLIJI/Il7ICﬂ TOph MMeeT BbICOKOE CONPOTUB/IEHNE 30H-
AVPOBaHUIO. BKOYas NOBEPXHOCTHOE TpeHue. AHanornyHble apekTbl MOXHO HabNoAaTb B BbICOKOOPraHNYECKNX rnu-
Hax un cynecsax.

T — rpaBuun 1 necok: 2 — Topd (BONOKHUCTLIA). 3 -- Menkuit necok u cynecb (cnaGoTnuuncTbie); d — rny6uHa

PucyHok D.10 — [unHamunyeckoe 30HANPOBaHNE B BOJIOKHUCTOM, C/erka passioxuswemcs topde

D.4 Mpumep pe3ynbTaToB AUHAMUYECKOTO 30HANPOBAHUS B CMeLWaHHbIX FPyHTax

MockosibkKy NpuBeAeHHbIe Bbille (hakToPbl BAUAHWS AJ151 CMELUaHHbIX IPYHTOB HanaraloTCst O4MH Ha APYroii, BeposT-
HOCTb HEKOpPPEKTHOW NHTepnpeTaLumn ocTaeTCs OTHOCUTE/IbHO BbICOKOIA.

Ha pucyHke D.11 nokasaHbl Kosie6aHusi B COMPOTUB/IEHMN 30HAMPOBAHWIO MPU MCMOMb30BaHUN CPefHEero AuHa-
Muyeckoro 3oHga (DPM) B pasnnyHbIX TUNax rpyHToOB. 3TN KonebaHuWa NposaBnaioTcA B 60/bLUeil cTeneHn B rpyHTax co
CMeLlaHHbIM rpaHy/I0MeTPUYECKMM COCTABOM (Hanpumep, CyrnecyaHOM KpPYMHO3epHUCTOM Mnecke) BCieAcTBUe Gosee Bbl-
COKOrO COAiePXaHNs KPYMHbIX 3epPeH, YeM B Me/IKO3ePHUCTbIX FPYHTax C opraHnYecknMun fobaskamMu (Hanpumep, 03epHOM
meprene).
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<*T)

1— HanonHeHWe. 2 — TINHUCTHIN Necok, rpaBum, cynecb; 3 — Topd; 4 - 03epHbIil MepreNb ¢ ocTaTkaMu pacTeHuu;
5 — IMUHNUCTbIN O3EPHbIN Meprenb; B — CynecyaHblii KpYNHbIf Necok ¢ Meskum rpaBuem: d — ray6uHa

PucyHok D.11 — Vi3MeHeHuMe CONnpoTUB/IEHNS 30HAMPOBAHMNIO B Pa3/INYHbIX TPYHTaxX

D.5 MpuMep pe3ynbTaToB 4UHAMMUYECKOTO 30HAMPOBAHUSA HAa HEGOMbLWNX TNYyBEUHAX

B KpPYNHO3EPHUCTbIX TPYHTAaX rpaHuyHan uam Kputryeckas ray6uHa (o1 140 2 M HUXKe MOBEPXHOCTU 3eMIN) BO3pac-
TaeT CO CTEMEHbIO MIOTHOCTM U A4MaMETPOM KOHyca. Kpome TOro, ConpoTUB/IEHWE 30HANPOBAHUIO PE3KO YBE/IMUMBaETCs
[0 Tex Mop. noka He 6yAeT AOCTUATyTa rpaHUyHas rny6uHa.

YBenunyeHme noBepxXHOCTHOrO AaBJieHWUsi (HanpuMep npv 06paTHOW 3acbINKe) UM AOMOJIHUTENIbHOE YyBesMyeHne
[aBJIeHNs B TPYyHTE (HANpPUMEp, OT Harpy3kn Ha PYHAAMEHT) MOXET YBENIMUNTb COMPOTUBIIEHNE 30HAUPOBAHMIO.

Ha pucyHke D.12 npuBefeHbl Ba pesybTata AUHAMMUYECKOro TECTMPOBAaHMS C MOMOLLbIO SIErKOro AUHAMUYECKOTO
30HA4a B pasBefovyHOM Lypde, KOTOPbIW 6bla 3aN0O/THEH KPYMNHO- U CPeAHEe3epHUCTLIM NECKOM OAUHAKOBOW NAOTHOCTM MO
Bcell rny6uHe. McnbiTaHne, NPOBEAEHHOEe OT NMOBEPXHOCTM 06PATHOI 3acCbINKK, NOKa3asno NepBoHaYasibHOE yBesiMyeHne
CONPOTUB/EHNS 30HANPOBAHUNIO B 3aBUCUMOCTU OT rNy6UHbI, flafiee OHO PaKTUUYECKM HE MEHSINOCK. [ocne yaaneHus cnos
TO/WMHOW 1.30 M 6bI/10 NPOBEAEHO BTOPOE MCMbITaHWE. B X04e 3TOro UCMbITAHUSI, HAYUHASH C HOBOW MOBEPXHOCTK, NepBo-
HauyasbHO 6bI/10 0OTMEUYEHO YMEHbLUIEHNE CONPOTMB/IEHUS 30HAMPOBAHMIO B 30HAaX, PaCMNOIOXKEHHbIX B6/IM3M NOBEPXHOCTMH,
Mo CPaBHEHMWIO C MEPBbIM UCMbITAHWEM, Aasiee NOC/ie PEe3KOro YBE/IMYEHUss CONPOTUB/IEHNSI 30HANPOBAHMIO GbIIN NOMY-
YeHbl OVHAKOBbIe 3HaUYeHUs1 NPy 60/bLLINX FNY6MHAaX, YEM B XOZ€e NEPBONO UCMbITaHWS, T. €. OT NOBEPXHOCTU 3aCbIMKM.

1 DPL N10L

a — ncnblTaHWe OT NOBEPXHOCTMW 3acbiNkn; b — ucneiTaHue oT AHa wypda; 1 — NOBEPXHOCTU 3aCbiNKU; 2 — AHO wWypda;
3 — KpYynHO- N epeAHe3epHUCTbIN Nnecok (NA0THbLIA); d — rny6uHa

PucyHok D.12 — Hun3koe conpoTuB/eHUe 30HANPOBaHUIO B 30HEe BO/M3KN
NOBEPXHOCTM /lecka cpefHeii NI0THOCTU
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D.6 Mpumep BANAHUA NOA3EMHbIX BOJ

B KpYMHO3epHUCTbIX rpyHTax (Mpy NPoOYMX PaBHbIX YCNOBUSIX) BCNEACTBUE HU3KOTO 3(P(HEKTUBHOIO BEPTUKASIbHOTO
HanpsHXeHUs CONPOTUB/IEHVE 30HANPOBAHUIO HUXXE YPOBHS NOA3eMHbIX BOZ 6yAeT MeHblle, YeM B PACNO/TIOXXEHHOM Bbllle
rpyHTe.

B MenKko3epHUCTbIX TPyHTax BCMeACTBUE KanuaispHoOro addekra CONpoTUB/IEHNE 30HAMPOBAHUIO MOXET 6biTb
paBHbIM UM 60slee BbICOKMM. Ha pe3ynbTaTbl CONPOTUBEHUA 30HAWPOBAHUIO Takke MOryT BNuATb AaBfieHWe BoAbl B
nopax v punbTpauns NoA3emMHbIX BOA,

Pe3ynbTaTthl, NpuBeAeHHbIe Ha pucyHke D.13, oTpaxatlT B/MAHNE NOA3EMHbIX BOA AN KPYMHO3EPHUCTbIX FPYHTOB.
Tam rge cylecTByOT NoA3eMHble BoAbl, (OUKCUPYIOT 60/1ee HU3KMe COMPOTUB/IEHNS 30HAUPOBAaHMIO, AaXe eCc/in CTeneHb
MJOTHOCTU GblN1a OANHAKOBOA.

GWIIST  mrar DPL Wio-

a— OTCYTCTBME FPYHTOBOK BOAbI. b — rpyHTOBas Boja Ha rny6uHe 0.2 M HAME NOBEPXHOCTN 3eM/IN.
T — Menko- U cpefmnesepHUcTbin necok: d — ry6uHa

PucyHok D.13 — M3meHeHne conpoTUB/EHNSA 30HANPOBAHUIO MEJIKO- U CpeHe3epHUCTOro necka
B pe3y/ibTaTe BO3/eiCTBMSA NOA3EeMHbIX BOJ,

Hwxe npvBeAeH NpumMep KOJIMYECTBEHHOTO OnpeAesieHna BAUSHUS NOA3EMHbIX BOA Ha pe3ynbTaTbl AUHAMUYECKOTO
30HAMPOBAaHUA B HECBA3HOM rpyHTe. CpaBHUTE/IbHblE UCMbITaHUA nposoaunuce ¢ DPL n DPH 30Hgamun B ni0xo copTu-
poBaHHOM necke (SP) nu ¢ DPH 30HAOM B XOPOLIO COPTMPOBAHHOW cMecu necka n rpaBust (GW) npu KOHTPOAUPYEMbIX
YCNOBUAX BbILLE U HUXE YPOBHSI TPYHTOBOI BoAbl. Ha pucyHke D.14 npuBefeHa COOTBETCTBYHOLAA 3aBUCMMOCTb Yncna
yaapos /V,0L 1 JI/10H Bblwe ypoBHSA BoAbl 1 WIOL n WI10H HKe ypOBHS BOAbl. 3Ta 3aBMCMMOCTb B 06LLeM BuAae 3anncbiBa-
eTcsl B criegytollem Buge:

A0 = CUAT10 + «2. 3aBUCUMOCTMN MMEIOT YCTOWUUBLIV XapaKTep U KOHCePBaTVBHbIE OLEHKMN (C 3anacom).
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KoadhchmmeHTb!
Kn KoadbchmumeHT
accudomkaumst OIHOPOAHOCTY DPL DPH
rpyHTOB
« ar 32 »1 2
SP S3 2.0 2.0 1.3 2.0
GW 26 — — 1.2 4.5

X — uyncno ygapos W'IQL v /V'10H HMXKe ypOBHA noasemMHbIxX Bog; Y — uncno yaapos WIOL n W10h Bblle ypoBHSA
noa3eMHbIX Bog; SP — M/10X0 COPTMPOBaHHbI necok; GW — XOpoLwo copTMpoBaHHas CMeCb necka u rpaBusi

PucyHok D.14 — TpuMepbl BAUSHUA NOA3EMHbIX BOA Ha Pe3y/bTaTbl AUHAMUYECKOTO 30HAVPOBaHUS

D.7 Mpumepbl BNUAHUSA o6opyaoBaHus

Mpu AMHAMUYECKOM 30HAMPOBaHUN COMPOTUBJ/IEHNE 30HANPOBAHMIO BO3pacTaeT C yBe/IMYEHNEM MOMNepeyHoro ce-
YEeHUs1 KOHyca 30HA4a. Ha conpoTuBNEHME 30HAMPOBAHWUIO BANSIET OTHOLWEHWE AMaMeTpa KOHyca K AuamMeTpy WTaHru, 4To
06bSICHSAETCA B/IMSAHMEM 3TOrO OTHOLWIEHUSA HA NOBEPXHOCTHOE TPEHWe TPyHTa BAO/b WTaHrK. [laHHOe BAVAHNE Takxe 3a-
BUCUT OT TWMa rpyHTa, Xapakrepa HannactoBaHuii U rny6uHbl 30HANPOBaHNS.

B MenKOo3epHUCTbIX TPYHTax, KorAa OTHOWEHWE MONEpPeYHOro ceYeHUs KOHyca K AnameTpy LWTaHrM mMasno, NoBepx-
HOCTHOE TpeHWe rPyHTa BAO/b WTAHIN BO3pacTaeT GbICTPO.

PucyHok 0.15 nokasbiBaeT, YTO B6/M3KN NMOBEPXHOCTU 3eMJIv, NPV OAHOM M TOM Xe AnaMeTpe LTaHr1, cConpoTuBs-
neHne 30HANPOBaHWIO O6bIYHO 6oNblue AN 60MAbLINX AUAaMETPOB KOHyCa 30HAA, YeM ANA Manbix. Ha 60nbluei rnybuHe
N3MeHeHne CONpoTUBIEHNSA 30HAVPOBAaHUIO TakXe 3aBUCUT OT FPYHTOBbIX YC/10BUiA. [py AUHAMUYECKOM 30HAMPOBaHUN
cyneceli n3-3a NOBEPXHOCTHOrO TPEHWSA CONPOTUBIEHNE 30HAUPOBAaHNIO KOHYCOM Masioro guamMeTpa MOXeT 6biTb 60/bLUe,
4yeM Npu 30HAMPOBAHUM KOHYCOM GO/bLLIOTO AnameTpa.

Mpy manom grameTpe KOHyca, Tak Kak LMpUHa KOHyca He3HauuTesIbHO NPeBbIWaeT WUPUHY LWTAHIU, NOBEPXHOCT-
HOe TpeHWe BAO/Ib WTaHr Oka3biBaeTCsl BeCbMa CyLIeCTBEHHbIM.

Mpu AMHAMUYECKOM 30HANPOBAHUN (ECNW APYrve YCNOBUSA OCTAOTCSl OANHAKOBbLIMU) C YBENIMYEHUEM ANVHbI LWITaHT
n3-3a nageHnsa apheKTUBHOCTY 3ab6UBKN TpebyeTcs 60/bLLIEe YMC/O YAapoB.
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DPL "10L
m=n WHN
1
"
ry
Ip

a - 6onblwoil guameTp KOHyca; b — manblii guameTp KoHyca;

| — cdaBumu (NecyaHblil); 2 — cynecb (NecyaHas, cnerka ramHucTas, xectkas); 3 -- cynecb (rnuHucTas, markas); d — rny6uHa

PucyHok D.15 — B/insiHMe nonepeyHoro cevYeHns KoHyca Ha
pesynbTaTbl UHAMWYECKOTO 30HAMPOBaHUSA

Ha pucyHke D.16 npuBegeHbl 3HauYeHna N10 Ana yeTbipex pas/fNyHbIX TUNOB 060pyA0BaHUA AUHAMUYECKOTO 30H-
AvpoBaHua. B npegenax oAHOro cfosi rpyHTa 60see sierkoe 060pyAoBaHNe MokasbiBaeT 60/bLyI0 YyBCTBUTE/TbHOCTb
(thnykTyaunio) pesynbtatoB 30HANPOBAaHUSA, B TO Xe BpeMs 6osiee Taxenoe obopyaoBaHue gaet 3HaveHusa N10, 6n1uskue

WM HUXEe, YeM pPeKOMeHAO0BaHHOEe MUHUMasIbHOE A0NYCTUMOe 3HaveHne. [1Na yMeHbLIEeHUS TPEHNA Ha 3a6UBHbIX LITaH-
rax 6b11 ncnonb3oBaH 6ypoBoi pacTBop (3a uckntoveHnem DPSH).

N(O
0 5 10 15 20
| — noysa; Il — BbiBeTpeHHasn BanyHHas MopeHa; Il — HcobiBeTpennas BanyHHaa mopeHa; IV — neinesatbliii necok, d - ray6uHa

PucyHok D.16 — CpaBHeHMe pa3/InyHbIX TUNOB 060pyA0BaHUSA
ANA AMHAMUYECKOro 30HANPOBaHNA
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MpunoxeHune E
(cnpaBo4YHOE)

UHTepnpeTauus pe3ynbTaToB AUHAMMYECKOTO 30HAMPOBAHUS

B noneBbIX YC/NIOBUAX B KaueCcTBe pe3yNbTaToB AUHAMUYECKOTO 30HANPOBAaHUSA NO rNy6rHe 06bIYHO PUKCUPYIOT YnC-
N0 yaapoB, Heo6Xxo4MMoe AN NOrpyXeHust KoHyca Ha 10 cm (/1/10). 3Tu AaHHble [O/IXKHbI 6bITb B CTAHAAPTHOM Anana3oHe
3HauveHu (06bI4HO OT 3 A0 50). 3HaueHus J/1/10 MOryT 6bITb MCNOMb30BaHbI 415 pacyeTa yAe/IbHOro ConpoTMB/IEHNS KOHyca
[0V AMHaMNYecKoro conpoTmBieHns KoHyca (a 3HayeHue rd npeactaBnseT coboli oueHKy pa6oTbl Mo 3a6uBke 30HAa B
rPyHT. Mpy ganbHeiWnX BblYNCNEHMAX B LeNAX NosyvyeHns gasHadyeHune ra npeobpa3oBbiBalOT NyTeM yyeTa UHepuun Gy-
POBbIX WTAHT U MOJIOTa MOC/Ee yaapa no HakoBasibHe. MNpu BbIYUCIEHUY TAYHUTBIBAIOT MAacCy MOJ10Ta, BbICOTY €ro najeHus
1N pasmep KoHyca. Mpu BblUMCAeHUN 0a y4YnTbIBAlOT pa3Mepbl M YWC/IO LUTaHT, YTO NO3BOJISIET CpaBHUBATbL 0GopyAoBaHue
pa3NMyHbIX KOHUTYpPaLNiA.

OG6bIYHO UCMOMB3YIOT 3aBUCUMOCTH:

ctieor E.1)
A-B ’
E.2
ra" A-B (E-2)
T
= (E.3)
\T+7T<0

rae rau ga— 3HauyeHuUsi conpoTmeeHus. Na:
T — macca MosoTa, Kr;
[l— yckopeHue cBO6OAHOro nageHus, m/c2;
h— BbicoTa nagexHnsa monoTta, m;
A — nnowaab 0CHOBaHUS KOHyca, M2:
e — cpefHee norpyxeHue, M. 3a yaap (0,1//1/10 ot DPL. DPM v DPH. 1 0.1/M,0 u 0.2/N” ot DPSH):
JI/10— ymucno yaapoB Ha 100 mwm;
N jo— uncno ygapos Ha 200 mMwm;

T’'— cymMmMapHas macca yAJ/IMHUTE IbHbIX LWTAaHr, HaKoBa/IbHU N HanpaB/IAWMUX WTaHr anas paCCManMBaeMOIZ
ONVHbI 30HAUPOBaHUA, K.

Ha pucyHke E.1 npuBepgeHbl pe3ynbTaTbl 3o0HAMpoBaHusa DPL, DPM u DPH o6opyaoBaHueM A/ y4acTKa C XecT-
KUMW MepeynsIoTHEHHbIMU TIMHaMW. XOTS KaxAblii TN o6opyAoBaHuA faeT pasfiMyHble 3HadyeHusi J1/10, BbIYUC/IEHHbIE
3HaueHus Mans DPM n DPH 6n1uxe mexay co6oii, 4eM npsiMble pe3y/ibTaTbl 30HAVPOBAHUS, @ BblYNC/IEHHbIE 3HAYEHUS
gd faloT BecbMa CX0Xune Npohunan Ass Bcex Tpex TMNos o60pyaoBaHus.

Ha pucyHke E.2 npuBeaeHbl pe3ynbTaTbl 30HAVPOBaHUS NepeynoTHEHHOV NeAHUKOBOW BaslyHHOW mMopeHbl DPL,
DPM, DPH 1 DPSH o6opygoBaHvem. 3HadeHus I c6nmkatoT npouan, a Bolunc/ieHne qagaeT ewe 60/1ee CXoXue npo-
dunn.
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Mpunoxenune A
(cnpaBou4HOe)

CBefleHNs 0 COOTBETCTBUM CCbIIOYHbLIX €BPONENCKMX CTaHAapTOB
HauunoHaNnbHbIM CTaHgapTam

Ta6nunuya JA.1

0O603Ha4eHNe CCbIIOYHOro eBPONEeickoro CreneHb O603Ha4YeHne N HanMeHoBaHNe COOTBETCTBYHOLLETO
CTaHgapTa COOTBETCTBUA HaLUMOHa/IbHOTO CTaHAapTa
EN 10204 — :

prEN I1SO 224754-1 —

* COOTBETCTBYIOWMIA HaUMOHA/IbHbIV CTAHAAPT OTCYTCTBYET. 1o ero MPUHATUS PEKOMEHAYETCS WCMOo/b30BaTh
nepeBo/ Ha PycCKuii A3bIK 4aHHOTO eBPOMeicKoro craHaapra.
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YOK 624.131.3(0863.74) OKC 93.020

KntoueBble cnoBa: reoTexHn4Yeckne nccnefoBaHns, reoTeXHUYeCKMe UCNbITaHUA, NOMeBble UCMbITAHUA, CTaTuU-

4yecKkoe 3o0HAMpOBaHMe, AnHaMun4yeckoe soHagnpoBsaHune
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