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Mpepucnosue

Llenwn, oCHOBHblE MPWHLMMbBI 1 OCHOBHOV NOPSAOK NPOBEAEHNS paboT N0 MeXrocynapCcTBEHHOM
cTaHgapTMsauuyM  yCTaHOBJIEHbI FOoCT 1.0-92  "MexrocynapcTBeHHass  cuctema
ctaHpapTusaumn. OcHoBHble nonoxexus" n MCH 1.01-01-96* "Cuctema MeXrocynapcTBEHHbIX
HOPMAaTMBHbIX JOKYMEHTOB B CTponTeNnbCcTBe. OCHOBHbIE MONOXEHUS"

* JlokyMeHT He Obin NpuHAT Ha TeppuTopum Poccuiickoin depepaumn. [o 01.10.2003
neiicteoBan CHulM 10-01-94. - MNpumeyaHue n3rotosuTenst 6asbl 4aHHbIX.

CBepeHus o cCTaHpoapTe

1 PASBPABOTAH Hayu4Ho-nccnenosartenbCkuM, MPOEKTHO-U3bICKATENbCKUM 1 KOHCTPYKTOPCKO-
TEXHONIOTMYECKMUM WHCTUTYTOM OCHOBaHWiA W noA3eMHbix coopyxenuin (HUWNOCTT) wum.
H.M.l'epceBaHoBa - wHCTUTYTOM  OTKPLITOFO  akuMoHepHoro  obwectBa  "HayuHo-
uccnenosatenbckuin ueHTp "Ctpoutenbcteo” (OAO "HWLL "CtpouTtenbcteo") npu yyactum
OAO "BHWUI wum. B.E.Bepeneesa", OAO "CotosgopHuu", OAO "®dyHoameHTnpoekT",
WHctutyta reoskonorum wum. E.M.Cepreesa PAH (UI'S PAH), OOO "HIM "Teotek”,
reonornyeckoro  dakynbteta MOCKOBCKOro rocynapCTBEHHOro  yHuBepcuteTa  UM.
M.B.JlomoHocosa (MI'Y)

2 BHECEH TexHnyeckum kommTeTom no ctaHpaptusaumm TK 465 "Ctpoutenbcteo”

3 MPUNHAT MexrocynapCTBeHHON Hay4yHO-TEXHUYECKON KOMWUCCMEN MO CcTaHdapTmMaaumu,
TEXHNYECKOMY HOPMUPOBAHWIO W cepTudukaumm B CTPOUTENbCTBE (OOMNONMHEHME K
npunoxeHwuto [ npotokona N 37 o1 6-7 okTs6ps 2010 1.)

3a npuHATWe cTaHnapTa NporosiocoBany:

Kon ctpaHbl
KpaTkoe HanmeHoBaHve
no MK CokpalleHHOoe HavMeHOBaHUe opraHa
ctpanbl no MK (MCO 3166)
(MNCO 3166)| rocynapCTBEHHOrO ynpaBneHus CTPOUTENbCTBOM
004-97
004-97

Pecny6nuka Apmexus AM MuH/CTEpPCTBO rpafoCcTponTENbCTBA

AreHTCTBO MO Aenam CTPOUTENbCTBA W XUANLHO-
Pecnybnuka KasaxctaH Kz A ! cTpontensctea uHo

KOMMYHabHOr0 X0351CTBa
Kblprelackas Pecnybnvka KG "occTpoi

MUWHUCTEPCTBO CTPOUTENBCTBA W PErvOHANbHOr0
Pecny6nuka Monnosa MD P P P

pasBuTHS

JlenapTaMeHT perynupoBaHns rpagocTpouTenbHoM
Poccuiickas denepaums RU nesatenbHoctm  MuHucTepcTBa  pervoHanbHOro

pasBuTKs
Pecnybnuka YabekncraH uz "ocapxuTekTcTpomn

AreHTCTBO NO CTPOUTENbCTBY W apxXuTekType npu
Pecny6nuka TaaxukucTaH TJ P y P ype np

MpasutenbcTee

4 MNpukasom PenepanbHOro areHTCTBa No TEXHUHECKOMY perynnpoBaHuio u Metponoruv ot 19
anpenst 2011 r. N 46-cT MexrocynapctBeHHblii ctaHgapt TOCT 12248-2010 BeBedeH B
[OencTBre B Ka4eCTBe HaUMoHanbHoro craHaapta Poccuiickon denepaunm ¢ 1 sHsaps 2012 .

5B3AMEH OCT 12248-96 n FOCT 24143-80

WHgpopmaumss o BBeneHun B AevicTBue (MpekpaileHun NevicTBus) Hactoswero craHaapta
nybnukyetcs B ykasarene "HaunoHanbHble cTaHaapTbi".

UHgopmaums 06 U3MeHeHMsIX K HacTosuweMmy cTaHgapty nybnukyercs B ykasarene
"HaumoHanbHble cTaHgaptbl”, a TeKCT W3MEHEHWN - B UHQOOPMALMOHHLIX yKasarensx
"HauwoHanbHble craHaaptsl”. B cnyyae nepecmoipa wan OTMeHbl Hactosuwero craHhapra
cootBeTcTBytowasi uHgpopmaumsi bypetr onybnukoBaHa B UWHQOPMALMOHHOM yKasarene
"HaumoHarnbHble ctaHaapTsl"

1 O6bnacTb NpUMeHeHns



HacTosiwwmin ctaHaapT yctaHaBnMsaeT MeToAbl N1abopaTopHOro ornpeAeneHns XxapakTepucTuk
MPOYHOCTW U AedPOPMUPYEMOCTN MONYCKasbHbIX, OUCMEPCHbIX U MEP3/bIX FPYHTOB MpU WX
MccnenoBaHMM ANsi CTPOUTENbCTBA.

2 HopMaTuBHbIE CChIJIKU

B HacTosiweM ctaHgapTe UCrnonb30BaHbl CCbINKM HA Cneaytowme cTaHnapTbl:
TOCT 2789-73 lllepoxoBaToCTb NOBEPXHOCTK. [TapaMeTpbl 1 XapakTepUCTKK
FOCT 5180-84 'pyHTbI. MeToAbl nabopaTopHOro onpeneneHns (U3NYECKNX XapakTepUCTK

FOCT 9378-93 Obpasubl WepoXoBaTOCTU MOBEPXHOCTU (cpaBHeHus). Obwme TexHuyeckue
ycnosusi

FOCT 12071-2000 INpyHTbI. OTOOP, yNakoBka, TpaHCNOPTUPOBaHME U XpaHeHe 06pasLoB

FOCT 12536-79 [pyHTbl. MeTonobl nabopaTopHOro onpeneneHusi rpaHynoMeTpuyeckoro
(3epHOBOr0) U MMKpOArperaTHOro cocrtasa

FOCT 22733-2002 "pyHTbl. MeTon nabopaTopHOro onpeneneHns MakCuManbHOM NA0THOCTU

FOCT 23161-78 [pyHTol. MeToobl nabopaTopHOro OnpedeneHus  XapakTepucThK
npocago4yHoCTH

FOCT 25100-95 IN'pyHTbI. Knaccucpmkaums

FOCT 25584-90 [pyHTbl. MeTonbl nabopaTopHOro onpeaeneHus KoagduumeHTa
unbTpaumm

FOCT 30416-96 I"'pyHTbI. JTabopaTopHble ncnbiTaHus. Oblume nonoxeHus

Mpumeyanne - TlMpy NONb30BaHWKM HACTOSWMM CTaHOAPTOM LenecoobpasHo MpoBepuTb
OeNCTBME CCbINIOYHbIX CTaHOapTOB Ha TeppuTopuM rocynapcTB MO COOTBETCTBYIOWEMY
yKasaTteno CTaHAapToB, COCTABNEHHOMY MO COCTOSIHMIO HA 1 sHBaps Tekylwero roga, v no
COOTBETCTBYIOWMM UHPOPMALIMOHHBLIM yKasaTensM, ony6nmkoBaHHbIM B Tekylem rony. Ecnu
CCbINIOYHbIA CTAHAAPT 3aMeHeH (M3MEeHeH), TO MpW MONb30BaHWM HACTOSWMM CTaH4apTOM
cnenyeT PyKOBOLACTBOBAaTbCS 3aMEHSAIOWMM (M3MEHEHHbIM) CTaHAapToOM. Ecnu CcCblNoYHbIA
cTaHpapT OoTMeHeH 6e3 3aMeHbl, TO MOMOXEeHWe, B KOTOPOM JaHa CChlka Ha Hero,
NMPUMEHSIETCS B YAaCTW, HE 3aTparmsaloLWen 3Ty CCbIfKy.

3 TepMuHbI 1 onpeneneHus

B HacTosiwem crtaHpapte npumeHeHbl TepMuHbl no TOCT 25100 n TOCT 30416, a Takxe
cneayowme TEPMUHbBI C COOTBETCTBYOWUMU ONpeaeneHUsIMn:

3.1 acbchpekTMBHOE HanpsixXeHue: HanpsxeHve, [eicTBylOWee B CKenete TIpyHTa,
onpenensieMoe Kak PasHOCTb MeXAy MOJHbIM HanpsixeHueMm B obpasue rpyHTa v nopoBbiM
OaBneHneMm.

3.2 nopoBoe nasneHue: [laBneHve B NOPOBOIA XNAKOCTMN FPyHTA.

3.3 npoTuBopaBneHue: BHelwHee nasneHue, noBblwaolwee MOpoBoe AaBneHue B obpasue
rPyHTa B MPOLIECCEe UCMbITAHUS.

3.4 peBnaTtop HanpsiXeHWn: Pa3HOCTb MeXay rnaBHbIMU 3 EKTUBHBIMUA HANPS XEHNAMM
(o —o3)

3.5 pekoHconupaumsa: BocctaHoBnEHVE MPUPOAHOW NAOTHOCTU U ABYX(PA3HOr0 COCTOSHMS
obpasua rpyHTa, pasyrnnoTHEHHOrO B pe3ynbTate Mapo-rasoBblOefiEHVs B MPOLECce ero
oT60pa Npv COXpaHEHN NPUPOAHON BNAXHOCTU.

3.6 6biTOBOE AaBneHue 12 : BepTukanbHoe apeKTUBHOE HAMPsKEHUE B MaccuBe rpyHTa
Ha AaHHoi rny6uHe OT Beca BbleneXxalyx Cloes rpyHTa.

3.7 cpefiHee AaBNeHMNe B YCOBUSIX MPUPOAHOIO 3aneraHus ~ °F-& : CpedHee HanpsiXeHue B

Maccuee rpyHta Ha OaHHon rny6|/|He, OGYCJ'IOBJ'IeHHoe BO3[ECTBMEM ObITOBOrO OAaBNEHUS U

a =01, (1+2K0/13
60KOBOr0 [aBNEHWs W BblyMcisieMoe Mo doopmyne P 1 0 , roe X

KO3h pULMEHT BOKOBOIO AaBNEHNS MOKOS.

3.8conpoTuBNeHNe HeAPEHUPOBAaHHOMY  cABUry:  MakcumanbHoe — KacaTenbHoe
HanpsiXeHWe NPU Harpy>XeHun rpyHTa B YCNOBUSIX OTCYTCTBUSI APEHUPOBaHUS.

3.9 CTpyKTypHasi NMPOYHOCTb FPyHTa Ha cxatue: [poyHoCTb, 0BYCNoBNEHHAs Hanuyuem
CTPYKTYPHbIX CBSI3Ei 1 XapakTepuayemasi HanpsiXXeHneM, 10 KOToporo obpaseLl rpyHTa npu ero
Harpy>XeHun BepTrKaAbHON HArpy3Kon NPakTUYeckn He NedpopMUpyeTCs.



3.10 KoahhMLMEHT chUNbTPALMOHHOM YU BTOpPUYHOM “cKoHconmpaumu: [MokasaTenw,

XapakTepusytolwme CKOPOCTb AedoopMauy rpyHTa Npu MOCTOSIHHOM HanpsikeHun 3a cuet

cpunbTpaumm Boasl (v ) u nonsyyectu rpyHTa (= ).

3.11 nonayyectb: [lpouecc pas3suTUs LedpopMaunii rpyHTa (CLBUroOBbIX, OObEMHbIX) BO
BPEMEHU NPY [ENCTBUMN MOCTOSHHOIO HAMPSXEHUS.

3.12 ctapma He3atyxalolen nonsyyecTu: [pouecc nedopMNPOBaHNS FPYHTA C MOCTOSAHHOW
UK yBENUYMBAIOWENCS CKOPOCTbIO NPV MOCTOSIHHOM HaMNpPsiXXeHUu.

3.13 oTTanBaloLLUN rPYHT: [ PyHT, B KOTOPOM NpY Nepexone OT Mep3noro COCTOSAHNSA B Tanoe
paspyLlwarTCs KPUOreHHbIe CTPYKTYPHbIE CBA3M.

3.14rpaHuua oTtTamBaHuA: [paHvua pasgena  oTTavBalowWero W Mepanoro  rpyHTa,
OBUXYLASACA CBEPXY BHW3 B NpOLECCe OTTanBaHus.

3.15 NPUKOHTAKTHbIA CNOW rpyHTa: ToHkuiA (2-4 MM) cnoil oTTasiBWero rpyHta BOAM3U
rpaHumupl oTTavBaHus, nMetoLwmin Havnbonbwme BNaXHOCTb, pasynnoTHeHwue,
BOJOMNPOHMLIAEMOCTb 1 NOPOBOE AaBMiEHME.

4 ObLw e nonoXxeHuns

4.1 HacTosiwmin ctaHaapT ycTaHasnuBaeT chepylowme Metonbl nabopaTopHbIX MCMbITaHWiA
FPYHTOB L1151 ONPELENEHNS NX XapaKTEPUCTUK MPOYHOCTU 1 LedDOPMUPYEMOCTU:

- nonyckanbHbIX - 0QHOOCHOE CXaTue;

- OUCNEepCHbIX - OOHOMMAOCKOCTHOW Ccpe3, OAHOOCHOe cXaTue, TPEXoCHoe cXaTtwue,
KOMMpeCcCcMoHHOe cXaTune, CydpPo3rMoHHOe cxXaTue, UcnblTaHne Ha Ha6yxaHVIe nycanky;,

- Mep3/blX - UCMblTaHWE WapUKOBbIM WTAMMNOM, OAHOMIOCKOCTHOMW Cpe3 Mo MOBEPXHOCTU
CMep3aHns, OOHOOCHOe cXaTune, KOMMPECCUOHHoe cXaTue, OLHOMNMNOCKOCTHON cpes
OoTTamBarowWwero rpyHTta.

Mpumeyarue - Mo cneumanbHOMY 3a4aHUIO MOTYT NPUMEHSATLCA OPYrne MeTonbl UCMbITAHWUIA 1
KOHCTpyKUMM npubopoBs, obecneyvsatowme MOAENUPOBaHNE MpoLiecca HarpyXeHus rpyHTa u
yCNnoBwii ero paboTbl B OCHOBAHWUM, COCTABE MHXEHEPHOTO COOPYXEHWNS UK B KA4eCTBe cpeibl
€ero BMelLatoLen.

4.2 Obwwe TpeboBaHus K nabopaTopHbIM UCMbITAHMSIM TPYHTOB, 060opyAOBaHMIO U Npubopam,
nabopaTopHbIM NOMELLEHUSM, CNIOCOBbLI M3roTOBNEHUSt 06pa3LOB LNS UCMbITAHWIA NPUBELEHBI B
FOCT 30416. HononHnTtenbHble TpeboBaHMS NPUBOASITCS B OTAENbHbIX METOLAX UCMbITAHWIA.

4.3 Cnoco6bl 0T60pa MOHONMTOB M MOATOTOBKM 06pasLOoB 415 UCMbITAHUA LONXHbLI 06ecneynTs
MPaKTUYeCKy NMONHOE COXPaHEHUE NX CTPYKTYPbI M BNaxHoCTy B cooTeeTcTBun ¢ FOCT 12071 1
FOCT 30416.

4.4 Ins ncnbiTblBaEMbIX FPYHTOB JOMXHbI 6bITb OnpeneneHbl ranyeckue xapakTepucTukm no
FOCT 5180: BnaxHOCTb (CyMMapHasi BNaXHOCTb ONS Mep3/blX TPYHTOB), MNJOTHOCTb,
NNOTHOCTb YacTUL,, BAXHOCTW Ha rpaHMLUax TeKy4yecTun n packaTbiBaHus, rpaHy IoMeTpnyecKuii
coctae rpyHToB no [OCT 12536, a TakXxe BblYACAEHbI MJOTHOCTb CYXOro TrpyHTa,
KO3 PULIMEHT MOPUCTOCTU, KOIPPWLMEHT BOLOHACHIWEHMUS (CTENEHb 3anofHeHus 06bema
nop nbAOM W He3amep3alein BOLOW), YMCNO MNACTUYHOCTM W nokasaTefnb TekydyecTu (Ans
CBSI3HbIX AUCMEPCHBIX TPYHTOB).

JlononHuTtenbHble HeobxoauMble XapakKTepUCTUKN rpyHTOB NPUBOAATCA B OTAENbHbIX MeToAax
UCMbITAHUA HacToAWeEro CcTaHgapTa.

4.5 VcnbiTaHna Mep3nbix FPYHTOB MPOBOAST MpU TemnepaTypax HuXe TemnepaTypbl Hayana
3amep3aHusi: Ha 0,5 °C - ansg HesaconeHHbIx n Ha 1 °C - oNs 3aCONEHHBIX.

4.6 B npouecce vcnbiTaHWin rpyHTOB BEAYT XypHalbl, (oOpMbl NpuBeaeHbl B NpUnoxXeHun A, a
npy aBToMaTUsauuM npouecca UcnbiTaHUi 1 06paboTKM AaHHBIX C MOMOLbIO KOMMbIOTEPHBIX
nporpamMm pesynbTaTbl OMbiTa BbIBOASTCA Ha KOMMbIOTEP B hOpMe nacrnopta (NpoTokona)
UCMbITaHNS.

4.7 OT4eT 06 UcnbITaHUM OONXEH BKOYaTh B ceds:

- noeHtTudprkaumio obpasua (Homep BypoBOM CKBAXMWHbI, HOMEP MPOObI, HOMEP WCMbITAHNS,
rny6uHy oT6opa, HOMep NHXEHEPHO-TE0NOrMYECKOrO ANEMEHTA U T.1.);

- MeTol MOAroTOBKM obpasua (HeHapywWweHHbIt  WAW  HapyLWeHHOro  CNOXeHus,
npeABapuTENbHOE BOJOHACHILEHME);

- HavYanbHble pasamepsl 06pasua;

- hM3mnyeckmne XapakTePUCTUKMN FPYHTA;



- UCMONb30BaHHbIA METOL, UCTIbITAHUS;

- Tabnuuy pe3ynbTaToB UCTbITAHNS (Harpy3ku-gedpopmaumm);
- rpacdouku UCMbITaHWIA;,

- YNCNOBbIE 3HAYEHUS NOJTYYEHHbIX XapakTePUCTUK rpyHTA.

I'Ipm HeO6XOJJ,I/IMOCTI/I nonyckaeTtca NnpuBoANTb U OPYryto LONONHUTENbHYIO I/IHCpOpMaLJ,VIIO.

5 MeToabl onpeneneHnsa xapakTepucTuK rnpoYHOCTH
N nedopMmpyemMoCcTn NoayCcKasibHbIX N ANCMEPCHbIX
rPYHTOB

5.1 MeTon o04HOMMOCKOCTHOr O Cpe3a
5.1.1 CywHocTb MeTOa

5.1.1.1 VcnbiTaHne rpyHTa MeTonOM OAHOMIOCKOCTHOrO cpe3a NpoBoAsAT ANS onpeaeneHus
Cneaylowmnx XxapakTepucTuK NPOYHOCTU: yria BHYTPEHHEro TpeHnst ¥ 1 yaenbHoro cuenneHus
¢ [N5 NeckoB (KPOME rpaBenncTbIX U KPYMHbIX), FAMHUCTBIX U OPraHO-MUHEPanbHbIX FPYHTOB.

5.1.1.2 3T xapakTepucTuKu ONpemensioT No pesynbtataMm WCMbiTaHuin o6pasLoB rpyHTa B
O[HOMMOCKOCTHBIX CPe3HbIX npubopax C UKCUPOBaHHOW MNOCKOCTbIO Cpe3a MyTeM CABura
OoAHOW yacTu obpasua OTHOCUTENbHO APYroi ero 4YacTu FOpu3OHTaNbHOW Harpyskoin npu
npeABapuTENbHOM HarpyxeHun obpasua Harpyakoi, HopManbHoi K mnockoctu cpesa. Ons
FAMHUCTBLIX TPYHTOB MO CreuManbHOMy 3afjaHuio MoxeT ObiTb mpoBedeH cpe3 obpasua no
3apaHee CGOPMUPOBAHHON MOBEPXHOCTWM - Cpe3 "nnawka no nnawke" Ans onpeneneHus

XapakTepUCTUK OCTaTOYHOM NPOYHOCTM rpyHTa ©r 1 ©r
[MpumeyaHus
=

1 Xapaktepuctukn ¥r 1 r FAUHUCTOrO rpyHTa HEHapYWEeHHOro W HAPYLWEHHOTO CAOXEeHMs!
MOryT 6bITb TakXe onpeneneHbl Ha Npubopax KonbLEeBoro cpesa.

2 He ponyckaeTcs WCMbITbiBaTb FPYHThI, Bbl4ABNMBAEMbIE B MPOLECCE WCMbITaHus B 3a30p
MeX Iy MOABUXHOW 1 HEMOABVXHOI YacTSIMU CPE3HOW KOPOBKU.

5.1.1.3 ConpoTuBneHne rpyHTa cpesy onpenensioT Kak npenenbHoe cpefHee KacateibHoe
Hanps>XeHve, Npn KoTopoM obpaseL, rpyHTa cpe3aeTcs No OUKCMPOBAHHON MIOCKOCTU Npu
3a0aHHOM HOPMAnbHOM HanpsiXeHuw. [ns onpefeneHnst 4acTHbiX 3HaveHun ¥ u ¢
HEeoOXOOMMO MPOBECTWN HEe MeHee TPEexX MUCMbITaHui UOEHTWYHbIX 06pasLoB NpU PasninyHbIX
3HaYEHMAX HOPMasnbHOro HaNPsXeHns.

5.1.1.4 VicnbiTaHns NpoBOASAT NO CNeyoWmMM CXeMaM:

- KOHCO/MAMPOBaHHO-APEHMPOBAHHbIN (MeLNeHHbIN) Cpes3 - ANs NeCKOB, MMUHACTBIX W OpraHo-
MUHEPaNbHbIX FPYHTOB HE3ABMCUMO OT WX KOS (OULMEHTA BOAOHACHIWEHNUS ANs ONpeLeneHus

~ ! L
(P eKTUBHbIX 3HaYeHnih ¥ n ¢ ;

- HeKOHCOJ'II/IJJ,I/IpOBaHHbIVI 6bICprIVI cpe3 - Ona BOAOHACHIWEHHbIX TJNIMHUCTBIX W OpraHo-

>
MUHepanbHbIX FPYHTOB, MMEIOWMX MokasaTtesnb Teky4ecTu 1205, u NPOCaA0YHbIX TPYHTOB,
npvBeAeHHbIX B BOAOHACHIWLEHHOE COCTOSIHME 3amaunBaHneM 6e3 NpunoXeHus Harpyaku, Ans
onpeaneneHus ¥ u € B HeCTaBUIM3NPOBAHHOM COCTOSIHUN.

5.1.1.5 [ns ucnbiTaHuii NCnonb3yioT 06pasLbl rpyHTa HEHAPYLWEHHOrO CNOXEHNS C NPUPOAHON
BNAXHOCTbIO MW B BOAOHACHIWEHHOM COCTOSIHUM Uy 06pasubl HAPYLWEHHOro CNOXEHUs! C
3aaHHbIMU 3HAYEHNAMMN NAOTHOCTM U BAAXHOCTN (B TOM Y1Cne Npy NOSIHOM BOAOHACHIWEHWN),
unu obpasubl, 0To6paHHbIE N3 MACCUBA UCKYCCTBEHHO YMNNOTHEHHbIX FPYHTOB.

Mpn atom obpasubl NPOCafOYHbIX FPYHTOB WUCMbLITHIBAIOT B BOLOHACHIWEHHOM COCTOSHUM, a
Habyxatowwmx - NP1 NPUPOLHOM BNAXHOCTW.

MpumeyaHne - B HeobOXOOMMbIX Cly4asix COMPOTMBEHME CPEe3y MOXeT onpenensiTbCs: Ans
npPoCcafoYyHOro rpyHTa npyv NPUPOLHON BNaXHOCTU U BNAXXHOCTWN HAa rpaHuLe packaTbiBaHUS,
€CNu MoCnenHss NpeBblaeT NPUPOLHYH; 4151 3aCONEHHOro - Ha obpasuax npenBapuTenbHO
BbILENOYEHHOrO TpyHTa nocne crabunm3aumm cydpdpo3nOHHOM ocalku Npu  3afaHHOM
HOPManbHOM AaBneHUW; Ons Habyxalowmx FPYHTOB - B YCNOBUSIX MOSIHOFO BOJLOHACHIWEHNS
nocne crabunusaumm ceoboLHOro HabyxaHust UM HabyxaHusi (YNNOTHEHWUs) Mpu 3aLaHHOM
HOPManbHOM [LaBfeHWU; LNS HACbIMHbIX TPYHTOB - MPU UX MaKCMManbHOW, Tpebyemoi unu
LOCTUraeMom NNOTHOCTN.

5.1.1.6 Obpasubl LONXHbI UMETb (POPMY LMIMHAPA ANaMeTPOM He MeHee 70 MM 1 BbICOTOM OT
1/3 no 1/2 nnametpa. MakcumanbHbIli pasmMep dpakuum rpyHTa (BKIIOYEHWIA, arperaros) B
obpasue fonxeH 6biTb He Bonee 1/5 BoIcOThI 06pasLa.



5.1.2 ObopynosaHue 1 npubopsi

5.1.2.1 B coctaB ycTaHOBKM LN MWCMNbITAHUS TPyHTA METOAOM OIOHOMMOCKOCTHOro cpesa
OOJIXHbI BXOOUTb:

- cpeaHas kopobka, cocToswas 13 NoABVXHOV U HEMOABUXHOM YacTei 1 Bkloyawowas B cebs
paboyee KOMbLO BHYTPEHHUMU pa3Mepamu Mo 5.1.1.6, XecTkne ChnowHble U
nepgopupPoBaHHbIE WTaMnb;

- MexaHu3M 115l BepTUKaNbHOro HarpyxeHust obpasua;
- MexaHn3M CO3aHnNs ropm3oHTaNbHON CpesaloLen Harpysku,
- ycTpoiicTBa ANs n3MepeHns aedpopmaumii obpasua n npukianbiBaeMoii Harpysku.

Mpvmevanue - Ona ucnbiTaHns obpasua necyaHbix rPYHTOB NMPUMEHSIOT CPesHyto Kopobky ¢
HUXHEN NoABUXHOW YacTbIO.

5.1.2.2 KoHcTpykumMs cpesHoro npubopa nonxHa obecneuyvBaTb nepBOHaYanbHoe
BepTuKanbHoe faBfeHne Ha obpasel (0T Beca WTamMna 1 N3MepuTenbHbIX MPMBOPOB Ha HEM) He
6onee 0,025 MMa.

5.1.2.3 TMpu TapupoBke CpPEe3HOM KOpoBKkM B COOTBETCTBUM C MacrnopToM Ha npubop
yCTaHaB/MBAOT NONPABKM Ha NPEOA0NEHNE TPEHUS NMOABUXHOM YacTy CPe3Hoi KOpoBKU.

5.1.2.4 TMpy HeobXxoaUMOCTU NPenBapUTENbHOrO YMNOTHEHUS obpasua MoryT MpUMEHSITbCS
YNAOTHUTENN, MO3BONSIOWME NPOBOAUTL YNNOTHEHNE NPY 3a0aHHOM OAaBNEHUN U COXPAHEHUN
NPUPOAHON NN 3aA4aHHOW BNaXHOCTH, & TakXe B YCNOBUSX MOMHOr0 BOAOHACHILEHWS.

B cocTaB ynnoTHUTENS JONXHbLI BXOAUTb Ceaytolume OCHOBHbIE Y3/ibi:

- UMnMHApuYeckas oboliMa, B KOTOpPYLo NoMelaeTcst paboyee KonbLo ¢ 06pasLom;
- XECTKMNit NepdOopUPOBaHHbIA WTaMT;

- MexaHu3M LNl BepTUKaNbHOr0 HarpyxeHusi obpasua;

- BaHHa N1 BOAOHAChIWeHns obpasua;

- TAPOU30NINPYIOWNE BNIEMEHTDI;

- YCTPOWCTBO ANSl U3MEPEHNS BEPTMKAbHbIX JedhopMaumii obpasua.

5.1.3 [Moarotoeka K UcnblTaHWIO

5.1.3.1 ObpaseL rpyHTa U3roTasnmeatoT ¢ y4eTom Tpebosanmin 5.1.1.5u1 5.1.1.6.

5.1.3.2 W3roToBneHHbI o06paseL, B3BEWMBAOT WU B 3aBUCUMOCTU OT CXEMbl WUCMbITAHUS
npuCTynawT WA K ero npeaBapuTenbHOMY YNAOTHEHMIO (KOHCONMAMPOBAHO-APEHNPOBAHHbIN
cpes), iy cpasy K UCMblTaHWo Ha cpe3 (HEKOHCONMANPOBAHHBIN BbICTPbIV CPes).

5.1.3.3 lNpepBaputenbHoe ynnoTHeHWe obpasua NPOBOAST HEMOCPEeACTBEHHO B paboyem
KonbLe cpesHoro npubopa unm ynnoTHUTENE.

5.1.34 Tlpu npenBapuTENbHOM YMAOTHEHUM B ynnoTHUTENne paboyee KoONbLO C
MOArOTOBNEHHBIM 06pa3LOM rpyHTa cnenyet MOMecTUTb B 06OMMY ynaoTHUTENs, a 3aTem
cobpaHHylo 060iMy YCTaHOBWTb B BaHHY YMNOTHUTENS Ha NepdOPUPOBAHHbIA BKNagbill
(NpenBapuTenbHO TopUbl obpasua HeobXOAMMO MOKPbITb BAAXHLIM BYMaXHbIM (OUNLTPOM).
Danee HeobxoOuMo ycCTaHOBMTb Ha o6pasel, NeptOpVPOBaHHbLIA  WTaMM, MPOBECTH
perynupoBaHue MexaHu3Ma Harpysku, yCTaHOBWTb Npubopbl ONs U3MEPEHUS| BEPTMKANbHbIX
nedbopMaunin rpyHTa 1 3anucaTb UX HavanbHble NoKasaHus.

5.1.3.5 ns ucnbiTaHuii obpasua rpyHTa B YCNoBUSIX MONHOO BOLOHACHIWLEHUS HE06X04MMO
npenBapuTenbHO 3amMounTb 06pasel A0 NOSIBNEHWS] BOAbI HA MOBEPXHOCTU, 3aMONHNB BaHHY
YNNOTHUTENS BOOOM.

W
I'Ipm ncnbiTaHUM NPOCafO4YHbIX TFPYHTOB, MMEKWUX NpuUpoaHYKD BNAXHOCTb MeHee v

HEOBX0ANMO YBNaXHUTb 06pasLibl 40 BNAXHOCTH, paBHON "2 .

Obpa3Libl HabyxatoWwmx rpyHTOB, NpeAHa3HaYeHHble ANs onpeAeeHns CONpoTUBNEHNSI CPE3Y B
YCNOBMSIX MOMHOTO BOJOHAChIWEHUs nocne crabunusaumu gedpopMaumnii HabyxaHus npu
3a4aHHOM HOPMaNbHOM aasneHun £ | HarpyxaiooT 40 Hayana saamaunsaHus nasneqvem £ .

Bpemsi HacblweHnst 06pasuoB BOAOV LOMXHO ObiTb He MeHee: Ans neckoe - 10 MuH; Ans

FIMHUCTbIX TPYHTOB, B TOM Y1Cne ON5 NpocanoYHbIX: Npu B < 7% -3 4, npn fp < 12% - 6 4, npun

>
fp < 22% - 12 4 v npn fp 2 22% 1 OpraHo-MUHepanbHbIX FPYHTOB - 36 4; Ans Habyxarowmx
FPYHTOB - 4O AOCTWXEHUS YCNOBHOW cTabunnsaumm nedgopmaumm HabyxaHus - 0,1 Mm 3a 24 .

Mo OKOHYaHWM BOLOHACHIWEHWS PETUCTPUPYIOT BEPTVKaNbHbIE AehopMaLum o6pasLoB.



5.1.3.6 Mpu npoBefeHnu cpesa "nnawka no nnawke" (cm. 5.1.1.2) obpasew rpyHTa paspesatot
Ha [Be 4acTu OCTPbIM HOXOM WV NECKOW, TWaTebHO 3apaBHMBAIOT TOPLEBbIE NMOBEPXHOCTU
obenx MONOBUH C MPELBAPUTENbHBIM WX CMAYMBAHWEM, COEOVHSIIOT UX Mexny coboi u
nomewaroT B paboyee KOMbLO CPe3HOro npubopa.

5.1.4 lNpoBeaeHne KOHCONMANPOBaHHO-APEHNPOBAHHOIO (MEANEHHOr0) cpe3a

5.1.4.1 MpeasapuTtenbHoe ynnoTHeHne 06pasLoB NPOBOAAT NPU HOPManbHbIX AasneHusx ¥ |
npv KOTOPbIX ONpeaensoT ConpoTuBaeHne cpesy 7 .

3HayeHne MakcumanbHoro HOpManbHOro nasneHunsd P o yCTtaHaBnmeakT B 3aBUCUMOCTU OT
npegnonaraemMoro Hanps>XkeHHoOro CoCTosAHUA rpyHTOBOro mMaccuea (C y4yeToM nepenaBaemblx

Ha OCHOBaHWe Harpy3ok 1 6bITOBOrO AaBneHus). 3HaueHUs HopManbHbIX aaBneHnin Fmin y #1 |
NPy KOTOPbIX OMPEAEnsioT COMPOTMBMEHMe cpedy 7 , YCTaHaBMWBAIOT Kak yacTb ¥ rmax
(Hanpumep, 0,25%max | 05Fmz 1 1.0.). MU OTCYTCTBAN YyKA3aHHbIX OaHHbIX 3HayeHus ¥
LonyckaeTcs npvHuMarTb no tabnuue 5.1. BHA4YEHNS CTyMNEHeN oy NMPVHUMAIOT B COOTBETCTBUN
¢ Tabnuuen 5.1 nan paBHbIMU yABOEHHBIM 3HAYEHWSIM NPeablAyLei CTYNEeHN.

Tabnuua 5.1 - 3HayeHUst HopManbHbIX AABNEHWIA U CTYNEHEN faBNeHNs Npy NPenBapuTeIbHOM
YNAOTHEHWUN FPYHTOB

HopmanbHoe CTyneHn
BIIEH
[pyHTBI Aasnewne npn naBneHns
MPeABapUTENbHOM |y, MA
ynnotHeHun £ , MMa »Miia
0,1 no
7 I < 0,1;0,3; 7o
Mecku cpeHeit KPYMHOCTY NNOTHbIE; FAMHBLI ¢ *L = 0,25 :1;0,3;0,5 1 nanee
0,2
[Meckn cpenHen KpynHOCTM cpeaHen MNNOTHOCTW; NEeCcKn 0,05 1o
MEnKMe W nbineBatble MNNOTHLIE W CPedHei NNOoTHOCTW; ’01
i $ae, 0,1;0,2;03 '
Cynecu, CyrIMHKM 1 OpraHo-MUHepanbHble rpyHTb ¢ “L = 0,5; v panee
I NINHBI C 0,25< i< 0,5 0,1
[Meckn cpenHein KpynHOCTW, MENKME W MbiNeBaTble PbIX/ble; 0,025 no
Cynecu, CyrvHKW, FNUHbI U OPraHo-MUHEPanbHble FPYHTbI C 01:015:0.2 0,05
I > T n nanee
0,5 0,05

5.1.4.2 [ns rAMHUCTBIX W OpPraHo-MMHEpanbHbIX FPYHTOB BOAOHACHIWEHHbIX B MPUPOAHOM
3aneraHuM MM NPUBELEHHbIX B  BOLOHACLIWEHHOE COCTOSHWME  MpefBapuTe/bHbIM
3amaumBaHueM (cM. 5.1.3.5), npeaBapuTenbHOe ynnoTHeHMe 06pasLOB U MUCMbITaHWe Ha cpe3
nposoasT B cooteeTcTBUM € 5.1.4.3-5.1.4.10.

5.1.4.3 MpengapuTenbHoe ynnoTHeHMe o6pasuoB [0 3afaHHoi Harpysku £ nposoasTt

CTyneHsamun 2% g cootBETCTBAM C Tabnuuert 5.1. Kaxayto ctyneHb Bolgepxusaiot 10-15 MuH, a
KOHEYHYI0 CTyneHb - A0 3aBepleHns 100%-Hol onnbTpaLUmnoHHOM KoHconuaaumm obpasua [1].

MokasaHnsi NpMOOPOB ANS N3MEPEHUS BepTUKaNbHbIX Aedopmaumii obpasua perucTpupyoT B
KOHLE MPUNIOXEHUS KaXOoW CTyneHn 22 Ha xoHeuHoil CTYMNEeHW Npu BblLEPXUBAHUN ee [0
3aBepleHns 100%-Hoi OUNbTPALMOHHON KOHconuauuu obpasua nokasaHus CHUMalT B
cneayiouweri nocnenosatenbHOCTU: NEPBOE - Cpasdy Nocne NPUNOXeHUs CTyneHu, 3aTeM Yepes
0,25;0,5; 1; 2; 5; 10; 20; 30 MvH 1 panee ¢ vHTepeanom 1 4 B TeueHne paboyero oHs, a 3aTem B
Havane 1 KoHue paboyero oHs.

MprmevaHue - Bpems cHATWS nokasaHuin MoXeT BbiTb HECKONbKO M3MEeHeHO Ans ynobcTea
NOCTPOEHMNS KPUBOI KOHCONMAAUMM METOLOM "KBAAPATHOrO KOPHS 13 BpeMeHun" (cM. 5.1.4.4).

5.1.4.4 Onsa onpeneneHns spemeHn okoH4YaHus 100%-HOM OnnbTPaLMOHHON KOHCONUAAaLmMm

00 B npouecce UCMbITAHMS MO AHANOMM C KOMMPECCUOHHBIMI UCTILITAHNSIMI CTPOSIT rPacovk
3aBMCMMOCTU fedpopMaumy obpasua BO BPEMEHW - KPUBYID KOHCONMMAAUMU, KOTOPYIO
obpabatbiBaloT METOLOM "KBagpaTHOro KOpHS M3 BpemeHu" (BO3MOXHA Takxe obpaboTka

norapugoMmyecknM MetTonom) (cM. npunoxerve K). 3HaueHne fo0 ucnonb3yeTcs nanee Ans
onpenenexHns ckopoctu aedpopmaumm cpesa (cm. 5.1.4.8,5.1.4.9).

5.1.4.5 Tlocne npenBapuTenbHOro YNJOTHEHWS, €CAM OHO NPOBOAMNOCH B YNAOTHUTENE,
cnenyet BbICTPO pasrpysuTb obpasew 1 nepeHecTn paboyee KONMbLO ¢ 06pasLoOM B CPE3HYIO
Kopobky. B cnyyae npenBapuMTENbHOrO YMNNOTHEHWS ofpasua B YCNOBWSIX MOHOMO
BOJOHAChIWeHWs Nepe] pasrpy3koi obpasua yaansoT Bo4y U3 BaHHbI yNIOTHATENS.

Janee npoBoasT cnefytolme onepaunn: 3akpennsioT paboyee KOMbLO B CPe3HON Kopobke,
yCTaHaBnMBaOT NepdOPMPOBAHHBINA WTAMM, PEryINPYIOT MEXAHN3M Harpy3ku, yCTaHasvMBsaoT
3a30p MeXAy NOABUXHOW N HEMOLBUXHOW YacTsIMU CPe3HOM Kopobku (0,5 MM ANS FNHUCTBIX 1
opraHo-MvHepanbHbiX FPYHTOB M 1 MM - [ONns NEcKoB), YCTAHABNVBAIOT W3MEPUTENbHYIO



annaparypy 4ns peructpaumum BepTukanbHbix aedoopMaumii obpasua.

5.1.4.6 Ha o6paseL rpyHTa nepenalwT TO Xe HOpManbHOE AaBfEHWE, MPU KOTOPOM
NMPOVCXOAMNN0 NPeaBapuTenbHOe YyNNoTHEHNE FPyHTA.

VcnbiTaHre Ha cpes "nnatka no nnawke" BbiNoAHAOT NPU TOM Xe HOPManbHOM OaBneHuu, npu
KOTOPOM 6blN OCYILECTBNIEH NEPBBI CPE3.

HopmanbHyto Harpysky cnefnyeT nepenatb Ha obpasel B OOHY CTYNeHb U BblLepXaTb €€ He
MeHee:

5 MWH - oNs NEeCKoB;

15 MWH - ons cynecen;

30 MVH - ONS CYrIMHKOB U [NWH;

10 MVH - Npu cpese "nnawka no nnawke".

5.1.4.7 Mocne nepepayn Ha obpaseL rpyHTa HOPManbHOW Harpysku npuBoiaT B pabouee
COCTOSIHME MEeXaHu3M CO3[aHVs FOPU3OHTaNnbHOM CABUratlowWen Harpyskum v yCTPOWCTBO ANS
n3MepeHns aedopmaumnin cpesa rpyHTa v permcTpupyoT ero HavanbHoe nokasaHue.

McnbiTaHne Ha cpe3 NMpPoBOASAT NPW HEMPEPbLIBHO BO3pPacTalolleil ropu3oHTaNbHOW Harpyske ¢
MOCTOSIHHOW CKOPOCTbl0 Aedoopmaumm obpasua (KMHeMaTuyeckuii  pexum) unu  npu
BO3paCTaHNN Harpy3kun CTYMEeHsSMU (CTaTUYECKNIA PeXUM).

5.1.4.8 Mpn KNHEMATNYECKOM pEXMME HarpyXeHusi CKOpoCTb AecopMaumm cpesa ¥ , MM/MUH,
onpeaensoT no gopmyne [11:

I
v =—f
o (5.1)

i
roe °f - oxupaemas ropusoHTanbHas nepopMaums (CMeLeH1e) Npu paspyweHnm, Mu;

i . BpeMs 00 paspyweHus (cM. 5.1.4.9), MuH.

Jns rAMHUCTBIX TPYHTOB [AOOMyckaeTcs CKOpPOCTb pAedpopmauunm cpesa ¥ npuHMMaTtb B
3aBMCUMOCTW OT YMCna NnacTUYHOCTM B COOTBETCTBUM C Tabnuuel 5.2.

Tabnuua 5.2 - CkopocTu cpesa ANst FAMHUCTbIX FPYHTOB

[pyHTHI CkopocTb cpesa ¥ , MM/MUH
Cynecu 103
CyrnvHKM ¢ Ty < 109 £0,1
CyrnnHKKN ¢ Ty 2 109 £0,05
Mkl ¢ 22 = 20% £0,02
Favkbic 2 Z 30% £ 0,01
G 2 40% £ 0,005

MpumeyaHue - Ecnu oxupoaemasi ropusoHTanbHas gedopmaums obpasua npu paspyleHum
Hen3BeCTHa 13 Npeablaywmx UCNbliTaHui, gonyckaetcs B oopmyne (5.1) npyuHuMaTh 3HaveHne

Iy , ucxons ua otHocutenbHom gecpopmaumu 10%.

i

51.49 Bpems po paspyweHus , T.e. BpeMs [LO MobuaMsaumy MakCMManbHOro
conpoTuBieHus obpasua cpesy, OnpeAensieTcs U3 YCroBWs, YTO B MOMEHT paspyleHus B
obpasue octaHeTcs He 6onee 5% NopoBoro AasneHus, no gpopmyne [11:

f,f = 12,?3100 , (52)

roe f00 BPEMSI OKOHYaHUS (OMNbTPALMOHHOM KoHconuaaumm (cM. 5.1.4.4), MUH.

Mpumeyarue - Oonyckaetcs B doopmyne (5.2) BMECTO f100 NpUHMMATb o (cMm. npunoxexue K).

5.1.4.10 MNpu nepenade cpesalolleil Harpy3kn CTyneHsIMn Ux 3Ha4YeHUs [OMNXHbl COCTaBNATb
5% 3HayeHWs HOpManbHOW Harpysku, Npu KOTOpon nNposBoAsT cpeld. Kputeprem 3aBeplueHuns
CTYMEHN HarpyxeHusi gBnseTcs LOCTUXEHWe CKOpOoCTW nedpopMauuun, onpenensiemMon no
opmyne (5.1) unn Tabnuue 5.2.

Jedopmauun cpesa npy KNHEMaTUYECKOM 1 CTATUYECKOM peXunMax HarpyXxeHus oukcupyoT
yepes 0,25-0,5 MM Tak, 4To6bl Hakonunock 15-20 0TCYETOB OT Hayana Ao KoHUa cpesa.

5.1.4.11 [Ins HEBOLOHACHIWEHHbIX B npupoaHOM 3aneraHnm rnMHNCTbIX U OpraHo-MnHepanbHbIX



FPYHTOB, a TakXe MecyaHblX, MNpOCcafoyHblX, Habyxalownx W 3aCONEHHbIX T[PYHTOB
npenBapuTenbHOe YNNOoTHeHVe 06pasLoB 1 UCTbITAHWE Ha CPe3 NPOBOAST B COOTBETCTBUM C
5.1.412-5.1.4.17.

5.1.4.12 lMpensapuTenbHoe ynnoTHeHWe obpasuos A0 3adaHHol Harpyskm £ (cm. 5.1.4.1)
nNpoBOASAT CTYNEHSMU &% g cootBeTCTBMM G 5.1.4.1.

5.1.4.13 Kaxaylo cTyneHb AaeneHus npy nNpensapuTenbHOM YMNOTHEHUM BblOEPXMBAIOT B
TeyeHne BpeMeHU, ykadaHHoro B Tabnuue 5.3, a KOHEYHYIO CTYMeEHb - [0 OCTUXEHUS YCNOBHOM
ctabunusaumu nedpopmaumii cxartus obpasua rpyHTa.

Tabnuua 5.3 - Bpemsi BbloepXuBaHWS CTyneHed W Kputepuidi ycnoBHOW cTabunmsaumu
Iecbopmaumii obpasua

Bpewms Bpems ycnosHol ctabununsaumm
[pyHTbI BblAEPXUBaHNS nedopmauuii cxxaTns Ha KOHEYHOM CTyneHw,
CTyneHewn, He MeHee He MeHee

Meckn 5 MuH 0,54
[ nuHncTbHIE
(Henpocanoy4Hble "
HeHabyxalowue):
- cynecu 3y
- CYIJIMHKN C v < 129, 30 MuH 6y

>
- CYF/IMHKM C v 2 12, 124
- [NINHbI C < 22% 124

s

- [NINHbI C &y 2 22% 184
OpraHo-MuHepanbHble 1y 24 4
MpocapoyHble 3y
Habyxatoume 30 MVH Kak pns HeHabyxatowmx

3a KpuTepwin ycnoeHol cTabunusauuym gedoopMauMy NPUHUMAOT ee npuvpalleHue, He
npesbliwatowee 0,05% 3a BpeMsi, ykazaHHoe B Tabnuue 5.3.

5.1.4.14 B KoHUE KaxnhoOW CTYMEHW HarpyXeHus 3anucbiBaloT nokasaHus npuboposB nns
n3MepeHns nedopMmaunii, a Ha nocnegHein CTyneHn PUKCUPYIOT HACTYMEeHWe YCNOBHOM
cTabunusaumu gedopmaumm cxartus obpasua rpyHra.

5.1.4.15 MNocne npensapnTenbHOro ynnoTHEHUs NPOBOAAT onepaummn B cooTBeTcTaum ¢ 5.1.4.5-
514.7.

5.1.4.16 lpu cTatMyeckoM pexume MNPUNOXEHUS TOPU3OHTANbHOW Harpysku ee CTyneHu
OOJIXHbI COCTaBNATb 5% 3HauyeHWs HOpMarbHOW Harpysku, Npyu KOTOPOK NPoBOAAT cpes. Ha
KaXnoW CTyMeHW HarpyxeHusi 3anucblBaloT MokasaHust npubopoB LN U3MEpeHus
nedpopmaunii cpesa yepes Kaxable 2 MWH, yMeHbllas nHTepsan Mexay namMepeHusamm oo 1 MuH
B Mepuvof 3aTyxaHus necopmaumm 0o ee yCnoBHoi ctabunmsaumu.

3a KkpuTepwit ycnoBHoOW cTabunusaumn AedopMauMM  cpesa MpPUHUMMAIOT  CKOPOCTb
nedpopmauumn, He npesbiwaiowwyo 0,01 MM/MUH.

5.1.4.17 Tlpn HenpepblBHO BO3pacTalolWel ropu3oHTaNbHON Harpyske (KMHemMatudeckui
pexXmM) CKOpOCTb cpe3a A0/XHa 6biTb MOCTOSHHOM M COOTBETCTBOBATbL yKasaHHOM B Tabnuue
5.4. lopunsoHTanbHoe capuratwlee ycunve n nedopmaumio cpeda goukempytot yepes 0,25-0,5
MM Tak, 4Tobbl Hakonunocb 15-20 OTCYETOB OT Hayana cpesa [0 LOCTUXEHUS MakcuManbHOM
cpesartolen Harpysku.

Tabnuua 5.4 - CKopocTu cpesa NECKOB U FINHUCTbIX FPYHTOB

["pyHTHI CKopocTb cpesa, MM/MUH
Mecku 1 cynecw £05
CyrnuHku ¢ p < 12% €0,1
CyrnuHkuy ¢ fp? 12% =005
["nnHbI C &< 30% = 0,02
[ nnHbI C &7 30% £ 0,01

5.1.4.18 WcnbiTaHne cnegyeT cumTaTb 3aKOHYEHHbIM, €CAu MpW MPUNOXEHUN OYepenHOMn
CTYMNEeHM cpe3alolleri Harpy3ky Npon3oiiaeT MrHOBEHHDIN cpe3 (CpbIB) 0LHOI YacTn obpasua no
OTHOWEHUIO K [PYrol WM OoTHOcUTenbHas Aedpopmaumst obpasua npesbicT 10% (B
3aBMCMMOCTW OT TOrO, 4TO HACTYMUT paHblLe).

anI nposeAeHnn cpesa C MOCTOSIHHOW CKOPOCTbIO 3@ OKOHYaHWe UCMbITaHUA MpUHUMaoT
MOMEHT, Korga cpesawuwas Harpyska AOOCTUrHeT MakcuManbHOro 3HayeHus, nocne 4ero
HabnopaeTcs HEKOTOpOe ee CHMXeHWe Unn yctaHoBleHWe MNOCTOAHHOro 3Ha4deHus, Uunun



oTHOCUTeNbHas fedpopmaums obpasua npesbicnT 10% (B 3aBMCMMOCTU OT TOTO, YTO HACTYMuUT
paHblue).

5.1.4.19 Tlocne OKOHYaHWS UCMbITAHUS cnepyeT pasrpy3ntb obpasel, u3Bney paboyee
KonbLo ¢ 06pa3uom n3 npubopa n oTobpatb NPobbl 415 ONpPeneneHns BNaxHOCTH 13 cpeHen
yacTn obpasua.

5.1.5 NpoBefeHne HEKOHCONMAMPOBAHHOIO BLICTPOro cpe3a

5.1.5.1 Paboyee konbLo ¢ 06pa3LoM rpyHTa NOMEWAIOT B CPE3HYIO KOPOOKY 1 3aKpennsioT B
He. [Jlanee ycTaHaeBnuealoT CMMAOWHOW WTaMM, PEryavMpyloT MexaHu3M Harpysku,
ycTaHaBnMBaloT 3a30p MeXJAy MOABUXHOW W HEMoABWXHON 4acTsMU Cpe3Hoi KOopobku B
cooTtBeTCcTBUM C 5.1.4.5, ycTaHaBnusaloT yCTPONCTBO ONS U3MepeHus nedhopmauun cpesa u
3anncbiBaloT ero HavasnbHoe nokasaHue.

5.1.5.2 Ha o6paseL rpyHTa nepeaatoT B 04Hy CTyrNeHb HopMasbHOe aasneHne ¥, npu KoTOpoM

6yneT NnpoBoAMTLCS cpe3 06pasua. 3Havenust Prin | Fi ) Pras npUHAMAIOT B COOTBETCTBUN C
pekoMeHaaumsmMn 5.1.4.1. Tlpn OTCYTCTBAN yKasaHHbIX AaHHbIX 3HAYeHWUs ¥ NpUHUMAIT Mo
Tabnuue 5.5. Ecnv npu kakoM-nubo LaBneHWy NPOWCXOLMT BblOABAMBaHWE FPyHTa B 3a30p
MeXay MOABVXHOW W HernoABWXHOW 4YacTsiMU Cpe3Hoi Kopobku, TO ero Heobxoaumo
yMeHbwuTb Ha 0,025-0,05 MMa.

Tabnuua 5.5 - 3HauYeH1st HopManbHbIX ABNEHUI MPU cpe3se

HopmanbHoe nasneHue £
r ’
PYHTbI MMa
["nuHncTbIe 1 opraHo-MmHepanbHble FPyHTbl C nokasaTtensamn
TeKy4ecTu:
0557< 10 0,05;0,1;0,15
1240 0,025;0,075; 0,125

5.1.5.3 Cpasy nocne nepenayn HOPManbHOW Harpysku npuBOASAT B AENCTBUE MEXaHWU3M
C03/[aHuNs FOpU3oHTaNbHOW Harpy3ky 1 NPoOBOAST cpes3 obpasua rpyHTa He 6onee yem 3a 2 MyH
C MOMEHTa NPUNOXEHNS HOPMaTbHOW Harpy3Ku.

[Mpn cTatMyeckoM pexuMme HarpyXeHust CTyNneHW TrOpPU3OHTANbHOW Harpysku He LOJNIXHbI
npesbliwatb 10% 3Ha4YeHWs HOPManbHOrO [LaBneHus, NpyY KOTOPOM MPOBOAUTCS cpe3 (CM.
5.1.5.2), n npunoxeHue CTyneHen 4ONXHO cnefoBaTh Yepes kaxable 10-15 c.

[Mpn KMHEMaTMyecKOM pexXuMme HarpyXeHusi CKOpOCTb cCpes3a MpuHMMaloT B MHTepsBane 2-3
MM/MUH Tak, 4ToBbl cpe3 Anuncs He 6onee 2 MUH.

5.1.54 MOMEHT OKOHYaHWS MCMbITAHUS YyCTaHaBnuBalT B cooTeBeTcTBuMM C¢ 5.1.4.18. [o
OKOHYaHUWM UCMbITaHUS cnepyeT 3adVKCMPOBAaTb MakCUMasbHY0 Cpe3alollylo Harpysky B
npoLecce UCMbITaHWsa 1 MPOBECTM onepaunmn, NpenycMoTpeHHble 5.1.4.19.

5.1.6 ObpaboTka pe3ynbTaTos

5.1.6.1 1o n3MepeHHbIM B MpOLECCe UCMbITaHWs 3HA4YEHUSIM FOPU3OHTANIbHOWN cpesatowen n
HOPManbHOW Harpy30K BblYUCNAIOT KacaTeNbHble U HOpManbHble Hanpsxexnus ™ n ¢, MMa, no

coopmynam:
; (5.3)

4, (5.4)

rneQ ¥ - ropusoHTanbHas cpesalwas W HopMmanbHas cuna K M0CKOCTM cpesa
COOTBETCTBEHHO, KH;

2
A -nnowanb obpasua, cM” .

Onpegnenexne 7 HeOGXOLMMO MPOBOANTL HE MEHEE YEeM MPY TPEX PasimyuHbIX 3HayeHusx ¥
M3 kaxporo 3HauyeHusi 7 BblYMTAIOT MOMPABKy Ha MPEOfONIeHNEe TPEHWS MOABUXHOW 4acTu
Cpe3Hoil KOopoOKM Mo 3apaHee MOCTPOEHHOW TapupoBouyHOM Kpusoi (cMm. 5.1.2.3). MMpwu
asToMaTM3aLMM XO4a UCMbITAHUA B MONYYEHHYIO AuarpaMmy cpesa TakXe BHOCAT Nonpasky Ha
TpeHve B npubope.

Mo M3MEPEHHBIM B MPOLIECCE UCTbITAHWNS 3HAYSHUSIM fledhopMaLIni cpesa £ |, cooTBETCTBYIOWMM
Pas3fMYHbIM HANPSXEHUAM T | CTPOSIT rPacpuK 3aBUCUMOCTH I=s (cM. npunoxexue b).

3a npenenbHoe COMPOTUBNEHWE FPyHTa Cpe3y MPUHUMAOT MakcUManbHoe 3HaueHve 7

nonyueHHoe no rpacuky ' =7 uam no gmarpamme cpesa Ha oTpeske % rpe
OoTHocuUTeNnbHas nedopmaums He npesbiwaeT 10%.



Ecnu 3HauyeHve 7 BO3pacTaeT MOHOTOHHO, TO 3a COMPOTMBIEHWE FPyHTa Cpesy cnenyet

npuHMMatb  3HadyeHwe 7  npu  gedpopmaumn 0 , COOTBETCTBYIOWEN OTHOCUTENbHOW
negopmaumm obpasua 10%.

Mo NONYYEHHBIM 3HAYEHIIM CTPOSIT rpadpuk sasucumoctu * ~ 7 (%) (oM. npunoxenne B).

5.1.6.2 Yron BHyTpeHHero TpeHus ¥ u ynenbHoe cuenneHue € onpeaensioT kak napameTpbl
NIMHENHO 3aBNCUMOCTH

rFEatgpto (5.5)
roe 7 n 9 onpenensaot no cpopmynam (5.3) n (5.4).
[Mpwn npoeeneHnn cpesa "nnaika no nnawke" saasmcuMocTb (5.5) 3anucbisaloT B Buae

= +
Ty S Olge, toy (5.6)
roe 7 - ocTatouHasi MPOYHOCTb;

P n “r - xapaKkTepUCTUKN OCTATOUHO NPOYHOCTU.

5.1.6.3 Yron BHyTpeHHero TpeHus ¥ u ynenbHoe cuenneHue ¢ , MMa, BbIYUCASAIOT MO
dopmynam (5.7) u (5.8), monyyeHHbiM 06paBOTKON SKCMEPUMEHTasbHbIX Touek 7= Lol

METOLOM HaWMEHbLMX KBAAPATOB, UM OMPEAENSIOT MO rpagouky r=Jle) NpoBOLS NPSMYIO
Haunyywero NpubMXeHns K 3KCneprMeHTanbHbIM TOYKaM (CM. npunoxeHve B):

tap %
ry (o) — (o) : (5.7)
e = ZTJ'ZUJ'E “LO T
nSio)t - (Za) (5.8)

roe i OMNbITHbIE 3HAYEHNA CONPOTUBNEHUA Cpely, onpeneneHHble NP pa3nnyHbiX 3HAYEHNAX

%1 » oTHOCSWMECS K OTAENbHOMY MOHOMUTY FpyHTa (MpW %2 3) UAM OAHOMY WHXEHEpHO-
reosIorM4eckoMy 3NIEMEHTY;

% - 4nCno UCNbITaHUNA.

AHanornyHbIM 06pa3oM onpenensioT napameTpbl 0cTaTouHoOM NpoyHocTn Prn “r |
5.2 MeTon 04HOOCHOr 0 OXaTus

5.2.1 CywHocTb MeTona

5.2.1.1 MVcnbiTaHne rpyHTa MeTOLOM OAHOOCHOrO CXaTus MpoBOAAT ANS onpedeneHuns
npenena NPoYHOCTM Ha OLHOOCHOE cXaTue R ONS NONycKanbHbIX U FAVHUCTLIX TPYHTOB C
1% 0,25.

Mo cneuvanbHOMy 3afLaHuiO ANS MONyCKanbHbIX FPYHTOB MOXeET ObiTb onpeneneH Momynb
fegoopmaumm, Moy b ynpyroctu, KOad ULMEHT nonepeyHor aedpopmaumm n Koag puumneHT
lMyaccoHa.

5.2.1.2 Tlpegen nNpPOYHOCTM HA OOHOOCHOE cXaTtue &, onpeaensaloT Kak OTHOLWeHne
MPUNOXEHHON K 06pasly BepTWKaNbHOW Harpysku, Npu KOTOPOA MPOMCXOAOMT paspylleHue
obpasLa, K nnowanm ero nepeoHa4anbHOro NoNepeyHoro CeveHms.

MpumeyaHue - Mpeden NpodHocTM obpasua rAVHUCTOro rPYHTA, MMEIOILEro OTHOCUTESbHYIO
BEpPTUKANbHYIO [edopMalMio B MOMEHT paspylieHns £ 7 0,1, onpefensioT C yyeToM
YBE/MYEHUS NNOLWaAN ero nonepeyHoro CeYeHums.

5.2.1.3 [ins ncnbiTaHwii ncnonb3ytoT 06pasLbl FpyHTa HeHapyLWeEHHOT 0 CNOXEHNS.

Ins nonyckanbHbIX FPYHTOB BRaxHOCTb obpasua AoiXHa COOTBETCTBOBATH MPUPOLHOW
BNaXXHOCTW, BO3AYLWHO-CYXOMY WM BOLOHACHIWEHHOMY COCTOSIHUIO, ANS TNIMHUCTBIX FPYHTOB -
MPVPOLHO BNaXHOCTK.

5.2.1.4 [Onsa nonyckanbHblX TpyHTOB oOpaseu [ONXEH WMETb QOpMy UMAMHOPA WK
NpPSIMOYro/bHOro napannenenunena (KBaapaTtHoro ceyeHns) onameTpom (CTOPOHOI KBaapara)
oT 40 no 100 MM 1 OTHOWEHWEM BbICOTbI K AuameTtpy, pasHbiM 1,8-2,0. MakcumanbHbii
NINHENHBIN pa3mep 3epeH (HeonHopoaHocTel) B obpasue LonxeH ObiTb He 6onee 1/10
nnameTpa (CTopoHbl kBagpata) obpasua. Obpasubl NonyckanbHOro rpyHTa M3roTaBnuBatoT B
cootsetcTeum ¢ FTOCT 30416.



Lns ramHucTBIX rpyHTOB 06pasel [ONXEH UMETb OOpMY LMAMHAPA ANAMETPOM He MeHee 38
MM 1 OTHOWEHWEM BbICOThHI K AuameTpy, paeHbiM 1,8-2,5. MakcumanbHblil pa3mep dpakumm
rpyHTa (BK/IOYEHWIA, arperaToB) B o6pasLe fonxeH 6biTb He 6onee 1/6 anameTpa obpasua.

MpumeyaHus

1 OuameTp (cTopoHa KBagpaTta) obpasua TPewmnHOBaTOro MW BbIBETPENOro MosycKanbHOro
rpyHTa fonXeH(a) 6biTb He MeHee 60 MM.

2 O6paseL NonyckanbHOro rpyHTa, UMeloWmii CKBO3HbIE TPELLMHbI, BUAUMbIE HEBOOPYXEHHbIM
rNasoM, K UCMbITaHMIO He JonyckaeTcs.

5.2.2 O6opynosaHvie 1 npubopsl

B cocTtas ycTaHOBKM ANS UCMbITAHUSA FPYHTA HA OLHOOCHOE CXaTtue LOMXHbl BXOAUTb:
- MExaHu3M 15 BePTUKaNnbHOro HarpyxeHus obpasua;

- YCTPOMCTBO 47151 USMEPEHUS BEPTUKANbHOW Aedopmaumm obpasua;

- YCTPOWCTBO ANSi U3MEePEHNs nonepeyHol aedopmaumm obpasua (no 3afaHuio).

Mpumeyanue - MnuTbl Npecca ANs HarpyxeHus obpasua [AOoNXHbl 6bITb OTNONNPOBAHbI UK
NPUMEHEHbI ApYrue cnocobbl ANt YMEHbLEHNS TPEHUS.

5.2.3 [NoAaroToska K UCMbITaHUIO
5.2.3.1 ObpaseL, rpyHTa U3roTaBnveatoT ¢ y4yeTom TpebosaHuii 5.2.1.3 1 5.2.1.4.

IOns Bcex o06pasuoB, MOMUMO OMPeAeneHnst HeobOXOAMMbIX (PU3NYECKMX XapaKTepUCTVK,
LLONXHbI 6bITb OTMEYEHBI XapaKTepHble 0COBEHHOCTU (CIONCTOCTb, TPEWMHOBATOCTb, HANMYME
BK/IIOYEHUI 1 Op.).

5.2.3.2 O6paseL FMMHUCTOrO rPyHTa, U3rOTOB/EHHbIA METOLLOM PEXYLLEro KonbLa, U3BnekaioT
13 KOMbLA C MOMOLUbIO BbITANKMBaTENS.

5.2.3.3 O6pasel rpyHTa nomelwawT B LEHTPE OMOPHON NAWTbl Mpecca W MNPUBOASIT B
COMPUKOCHOBEHME C HM BEPXHIOK Niowanky npecca.

5.2.3.4 YcTaHaBnMBaloT yCTPOMCTBA AN UBMEPEHUS BEPTUKANBHON Harpy3ku, BEPTUKANbHON 1
nonepeyHoi aecopmaumy obpasua 1 3anncblBaloT UX HaYanbHble NOKa3aHus.

5.2.4 lpoBeneHve ncnblTaHns

5.2.4.1 HarpyxeHue obpasua nofyckajbHOro rpyHTa MpPOBOAAT paBHOMepHo, 6e3 ynapos,
yBeNuuMBas Harpysky HenpepbiBHO C 3a4aHHON CKOPOCTbIO HAarpyXeHust Wan CTyneHsamu.
CKOpOCTb HENPEPLIBHOIO HarpyXeHust obpasLia nonyckanbHOro rpyHTa AonXHa CoCTaBnsiTh B

3aBNCUMOCTM OT 3HAYEHUS R, 0,1-0,5 MIMa/c, a Nnpn CTyneH4YaToM HarpyXeHum - MPUHMMaTbCS

pasHoin 10% 3HayYeHus £ .

HarpyxeHvne obpasua rIMHUCTOro rpyHTa MPOBOAAT C 3aLaHHOM CKOPOCTbIO NpupalleHus
OTHOCUTE/IbHOW BepTuKanbHOW nedpopmaumn obpasua, Boibvpas ee B 3aBUCUMOCTM OT

npegnonaraeMon NPoOYHOCTU FPyHTa £ Tak, 4ToObl BPEMS NMPOBELEHNS UCTbITaHWS COCTaBUNO
2-15 MUWH, 4TO 0ObIYHO COOTBETCTBYET CKOpOoCTN 0,5% - 2% 3a 1 MuH. Bonee HM3KYO CKOPOCTb
BbIOMpPAIOT ANsi 06Pa3sLOB C MEHbWMMU AE(OPMALMSAMI MPY PA3PYLIEHNN.

5.2.4.2 BepTukanbHble aedpopmaumy obpasua namepstoT ¢ norpewHoctelo 0,01 MM Aans
rUHNUCTBIX TPYHTOB 1 0,001 MM - Ans nonyckanbHbIX FPYHTOB W PErMCTPUPYIOT UX B Npouecce
HarpyxeHusi He MeHee YeM nNpu 10 3HaYeHNAX HaNPsSXeHUs 00 paspyLleHus.

5.2.4.3 VcnbiTaHne NpoBoAT 0O pa3spyleHus obpasua, T.e. 4O LOCTUXEHUS MaKCUManbHOro
3Ha4yeHUs BepTUKanbHOW Harpyaku. B cnyyae ucnbitaHus obpasua riaMHUCTOro rpyHTa npu
OTCYTCTBMM BMAUMBIX MPU3HAKOB paspyleHns UCnblTaHne npekpawaroT npyv OTHOCUTENbHOM
BepTVKanbHon gegopmaumm obpasua £ = 15%.

5.2.4.4 [Ina onpenenexHus moaynsa nedopmaunm n MOAyNsa ynpyrocTu NonyckanbHOro rpyHta
“crblTaHne He NOBOAST A0 paspyleHns obpasua, ocTaHaBMBas ero npu HanpsixexHum 50% -

60%  3HayeHus R, . Mpn HeobxoomMMoCTM NPOBOASIT pasrpysky obpasua B TOM Xe
nocnenoBaTenbHOCTU, 4TO U HArpy3Ky.

5.2.45 [na onpeneneHus KoadhdpumumeHTa nonepeyHon pedopmMaumm n KoadpuumeHTta
lMyaccoHa nonyckanbHOro rpyHTa B MpoOUEecce WCNblITaHNs WU3MEPSoT  MonepeyHble
nechopmaumm obpasLa npu HarpyxXeHun 1 pasrpyske.

5.2.5 ObpaboTka pe3ynbTatos

5.2.5.1 Mpepen NpoYyHOCTU Ha OJHOOCHOE cXaTue £ , MMNa, nonyckanbHoro rpyHta u

FAVHNCTOrO MpK £ % 0,1 BLIYUCASIIOT ¢ TOYHOCTbI0 0,1 MTMa no cpopmyne



7 =102
4

: (5.9)

roe ¥ - Harpyska, npu KoTOpOl NPOUCXOANT paspylueHue, kH;

2
Aﬂ - Ha4anbHaga nnowanb nonepeyHoro cev4eHmns o6pa3ua rpyHTaQ, CM

Mpenen NPOYHOCTY FMHICTBIX FPYHTOB Npu £ 2 0,1 BbIMMCASIOT Mo dyopMyne (5.9), rae BMecTo

4 NPUHAMAIOT TeKylWyo Niowaab 4 cpeaHero NoNepeyHoro ceyeHns 06pasua, BblYUCHEHHYI0
no pe3ynbTataMm W3MEPEHWs MonepeyHoi dechopmaumm obpasua, WaM B COOTBETCTBUM C
npunoxeHunem B.

525.2 [ns BbluMCNEeHUs 0edOPMaLMOHHBIX XapakKTepPWUCTWMK MONyCKanbHbIX FPYHTOB MO
M3MEPEHHbIM B MPOLIECCE UCTILITAHWS 3HAYEHUSIM BEPTUKANbHBIX U NOMEPeYHbIX AedopMaumi
o6pasLa, COOTBETCTBYIOWMM Pa3NNYHbIM BEPTUKANbHLIM HaMPAXEHUsM © | CTPOoSAT rpadoukiu

sasucumoctn 1 =00y 22 =59 (cm. mpunoxenne T), roe ©1 m €2 - npogonbHbie 1
nonepeyHble OTHOCUTEbHbIE AedhopMaumm obpasua.

5.2.5.3 Moaynb gedopmaunn £ 1 KosdPULMEHT MonepeyHoii aedopmaumnm ¥ B 3amaHHOM
ANanasoHe HanpsiKeHWt 20 BBIYUCASIOT MO HArpy30YHbIM BETBSIM 3aBUCUMOCTEN 1 =fe)y
52 =79 no popmynam:

g b
ey (5.10)
s=L%2
Az

(5.11)

B b
Moaynb ynpyrocty =~ ¥ un koadpcpuumeHT [lyaccoHa ~ ¥ BbIYACNSAT B 9TOM Xe AuanasoHe

Az

HanpsxeHun no gopmynam (5.10) n (5.11), B KOTOPbIX 3HAYEHUA n B2 NPVHUMAIOT Mo

pasrpy30uHbIM BeTBSIM 3aBucumocTeit &t = (7) y g2 = (o)
5.3 MeTopn TpexocHOr o oxKaTus
5.3.1 CywHocTb MeTona

5.3.1.1 McnbiTaHne rpyHTa MeTOAOM TPEXOCHOrO CXaTusi NPOBOASAT LS OnpeneneHus
cnenyowmx xapakTepMCTK NPOYHOCTM U LeDOPMUPYEMOCTM B COOTBETCTBUM C 3aAaHUEM U
NpOrpamMMol UCMbITAHWA: yrna BHYTPEeHHero TpeHus ¥ | ynenbHOro cuennequs ©

COMPOTUBNEHNS!  HEAPEHMPOBAHHOMY  COBUrY “2 | KO3(hUUMEHTA DUAbTPALIMOHHOI

KOHCONMAALUMN “¥ | ANS BOJOHACHIEHHBIX B NPUPOLHBIX YCNOBUAX NECKOB, FMUHNUCTbIX, OPraHo-
MUHepanbHbIX M OPraHMyeckux rPyHTOB M Momyns nedpopmaumm £ u kosdpduumeHta
norepeyHoit aecpopMaum ® Ans noBbIX LUCNIEPCHBIX FPYHTOB.

5.3.1.2 9T xapaKTepuCTUKM OMPELEensioT No pesynbTaTaM UCMbiTaHwii 06pasuLoB B KaMepax
TPEXOCHOr0 CXaTus, [alolWmnx BO3MOXHOCTb GOKOBOro pacwupeHus obpasua rpyHta B
YCNOBUSIX TPEXOCHOrO OCECMMMETPUYHOIO CTATUYECKOr0 HarpyXeHus npu

01202=03

oy

roe MakcuMmanbHOe rnaBHoe BepTukanbHOe HanpsXeHune,

72 , 73 . MUHWManbHble, OHW Xe NPOMeXYTO4YHble rNMaBHble TOPU30OHTAIbHbIE HaNpPsaXXeHus.

5.3.1.3 McnbiTaHus No onpeneneHunio NPOYHOCTHBLIX XapakTEPVCTUK NPOBOAAT LO paspyleHus
obpasua MpUNoXeHWEM BepTVKAaNbHON Harpyskn Mpu 3aLaHHOM BCECTOPOHHEM [AaBneHWn

(naBneHun B kamepe) Ha obpasel; 73 .

Mpumeyarue - Mpu COOTBETCTBYIOWEM 060CHOBAHWUMN MOTYT BbiTh MPUHATLI APYrMe TPaeKkTopum
HarpyxeHusi o6pasua rpyHTa npu UCrbITaHNsX.

5.3.1.4 VcnbiTaHnsa ans onpeaeneHns YyacTHbIX 3HayeHnii ¥ 1 ¢ npoBoasT He MeHee YeM ans
TPex MOEHTUYHbIX 06pasLOB NCCNeAyeMOro rpyHTa npu pasnmyHblX 3Ha4YEHNSIX BCECTOPOHHETO
LaBneHuns Ha obpaseLl.

WcnbiTaHns ons onpeneneHnst xapakTepucTuk LedopMUpyeMOCTU NMPOBOLAT MPUNOXEHNEM
BEPTMKa/bHOW Harpy3kn Npu 3aaHHOM BCECTOPOHHEM AaBneHun Ha obpaseLl.

5.3.1.5. NcnbiTaHns NpoBoAAT NO CREeAyoWUM CXeMaM:

- HEKOHCONMUAMPOBAHHO-HeapeHupoBaHHoe (HH) wucnbitaHue - aona  onpepeneHus



conpoTmeneHnsa HegpeHnpoBaHHOMY CAOBUTY u BOOOHACbIWEHHbIX B NPUPOAHbLIX YCNoBUAX
FMUHNCTbIX, OPraHo-MnHepanbHbIX 1 OpraHN4YeCckux rpyHToB I'IpVIpO,D,HOVI NNOTHOCTMH;

- KOHCONMAMPOBaHHO-HeApeHUpoBaHHoe (KH) ncnbiTaHne ¢ M3sMepeHeM NMopoBoro AaBNeHNs -

ONS  ONPedeneHus  xapakTepucTuk  npoyHoctu © We u  KoHconuaauwm ¥ nns
BOJOHAChIWEHHbIX B MPUPOAHBIX YCNOBUSIX ANCMEPCHBIX TPYHTOB;

- KOHCONMAMPOBaHHO-apeHunpoBaHHoe (KM) vcnbiTaHwe - Ang onpeneneHns XxapakTepuctuk

NPOYHOCTHN Y ne on KoscpcpmumeHTa KOHCOnnagauunmn v BOOOHACbIWEHHbIX B MNPUPOAOHbIX

YCNOBMSIX [WCMEPCHBIX TPYHTOB M XxapakTepucTuk aedoopmupyemoctn £ n # ans niobbix
LLUCNEPCHDBIX FPYHTOB.

5.3.1.6 Ilnst ucnbiTaHuii NCnonb3yioT 06pasLbl rpyHTa HEHAPYLEHHOrO CNOXEHNS C MPUPOAHON
BNAXHOCTbIO MNM 06pasubl HAPYWEHHOrO CNOXEHUs! C 3aAaHHbIMY 3HAYEHUSIMU MNIOTHOCTU 1
BNAXHOCTWU.

5.3.1.7 OBpasubl AONXHbl UMETb (POPMY LMMHIAPA AUAMETPOM HE MeHee 35 MM 1 OTHOLWEHMEM
BbICOTbI K AnameTpy ot 1,85 0o 2,25.

IunameTtp obpasua BoibupaeTcs Tak, 4T06bl MakCMManbHbIA pasMep BK/KOYEHWA He NpeBbiWwan
1/6 ero onametpa.

5.3.2 ObopynosaHue 1 npubopsi

5.3.2.1 B cocTas YCTAQHOBKM ONnd UCNbITAHUA TPYHTOB METOLOM TPEXOCHOro cXatus OO0NXHbl
BXOOUTb:

- KaMmepa TPpexoCHOro cxartua ¢ HaGOpOM XECTKUX CMOLWHbIX U NepdOPMPOBaHHbIX WTAMMOB U
yI'IJ'IOTHVITeﬂeI7I K HUM;

- YCTPOWCTBO ANSi CO3AaHNs, NOAAEePXaHUs 1 U3MepPEHUs AaBNeHUs B KaMepe;
- MEXaHU3M ANt BEPTUKANBHOrO HarpyxeHus obpasua;
- yCTPOMCTBA 4151 USMEPEHUS BEPTUKANbHBIX 1 06 bEMHBIX feddopMaumii 06pasLa;

- yCTpOIZCTBa AN U3MepeHus nopoBOro nabBneHusA, OCHOBaHHble Ha KOMMeHCauMOHHOM
npuHUumMne, n nat4ynkn nasneHna BbICOKOM XECTKOCTU;

- cucTeMa npoTmeoaaBNeHUS.

MpuHUMNanbHasi cxema Kamepbl TPEXOCHOro cxaTtusi npueeaeHa B pasgene .1, a 6nok-
cxema - B pasaene 1.2 npunoxexus 1.

5.3.2.2 KOHCTPYKLMS KaMepbl TPEXOCHOr0 CXaTust LonxHa obecneynsaTtb:
- 6okoBOE paclupeHne obpasua;

- oTXXaTue BoAbl M3 06pasua;

- repMeTMYHOCTb OCHOBHbLIX AeTanen;

- MMHUManbHO BO3MOXXHOE TPEeHMe WToKa BO BTYNIKE Kamepsbl;

- n3MepeHve 06 bema XnUaKoCTU, 3aKaunMBaeMoii B Kamepy.

5.3.2.3 WameputenbHole ycTpoictBa (npubopbl) [OMXHbI obecreymBatb MNOrpPewHoOCTb
n3MepeHuin He 6onee:

- MpU M3MepeHun BepTMKaNbHOV Harpysky Ha obpaseu - 2% Harpyaku npu paspyleHun
obpasua;

- NPU N3MEPEHNU HanNpsiXeHWs oT Beca wtamna - 1 kMa;

- PV N3MepeHNn fasneHns B kamepe - 2% 3a0aHHoro;

- NPU U3MepeHNn BepTMKanbHol aegopmaumm obpasua - 0,01 mm;

- Npn n3mepeHun 06 beMHbIX fedpopmaumii obpasua - 0,05% HavanbHoro o6bema obpasua.

5.3.2.4 Kamepy TpPexoCHOro cxaTusi TapupyloT B COOTBETCTBUU C TPEOOBAHUAMU MPUNIOXEHUS
N, pasnen O.3.

5.3.3 [MoaroToska K UCMbITAHWIO

5.3.3.1 O6paseL rpyHTa Bblpe3aloT M3 MOHOMMTA MPW MOMOWM METANNMYECKOro LUMnMHapa ¢
3a0CTPEHHbIM HUXHUM KOHLOM nnéo CTpYHOI7I Ha crneunanbHOM MOBOPOTHOM CTONIMKE MO
wabnoHy c yyeTom Tpebosanuin 5.3.1.7.

Mpvmeyanue - [ns yMeHblleHWsi TPEHUst B Mpouecce Bblpe3aHusi obpasua C nomolLbo



UMAVHOPUYECKON (POPMbl ee BHYTPEHHWIA AuameTp LonXeH 6biTb Ha 0,5-1,0 Mm 6onblue
BHYTPEHHEro amameTpa pexyluein KpOMKMN.

5.3.3.2 Mpwy noMoww BeiTankueaTens obpasew U3BnekaloT U3 UMAMHAPa, U3MEePSIOT ero BbICOTY
N ouameTp v B3BewuBaloT. [ns ycKopeHus mnpouecca KoHconupauun obpasua ranHUCToro
rpyHTa npy KH 1 K ucnbitaHusix pekomeHayeTcsl Haknelika Ha obpaseL BepTuKanbHbIX MON0C
BNAXHON (PUNbTPOBanbHOM Bymaru, nokpelisatowei He 6onee 50% OKpyXXHOCTU obpasLa.

5.3.3.3 Cuctemy NpoTBOAABNEHNS KaMepbl NpUMbopa TPEXOCHOMO CXaTusl, NOABOASIWEN BOAY K
WwTaMnam, U OTBepPCTUs B WTaMnax 3anofHsoT LUCTUNNMPOBAHHON NEe3a3pVpPOBaHHON BOLOM
MyTeM NOAHATWS OABNEHUS B CUCTEME MPOTUBOAABNEHUS C MO/MHLIM BBITECHEHVEM My3bIPbKOB
BO34yxa. Mannwek Boabl yupatoT dhunbTpoBanbHON GymMaroi.

5.3.3.4 Topupbl 06pasLia NokpbIBAIOT BAAXHbIMUA ByMaxKHbIMU (OUNbTPaMM M MOMELAOT ero Ha
OCHOBaHWe KaMepbl, CHabGXEHHOW HaChIlWeHHbIM BOAOW MNOPWUCTbIM AuckoM. C  noMolbto
pacwimputens Ha obpaseL HaaeBalT PesuHOBY0 060504Ky. PacwmprTtens cHuMaoTt. CBepxy
yCTaHaBNMBAIOT BEPXHWIA WwTamn. 3akpennsaioT 060104Ky Ha GOKOBbIX NMOBEPXHOCTSIX WTaMMOB
PE3VNHOBLIMU NN METANNNYECKMMM YINOTHUTENSMN.

Mpumeuyanne - [LOuameTp pe3nHOBOW OBOONOYKM B HEPACTSHYTOM COCTOSHUM AOJXKEH
cocTtaBnsATb 0,95-1,0 nmameTpa obpasua, TonwyvHa - He 6onee 1% AnameTpa obpasua 1 Moaynb
YyNpYyroctn npu pactsixeHun - He 6onee 1600 kMa (ons 060NOYKM U3 NATEKCHOW PEe3UHbI
mMoaynb ynpyrocTu paseH 1400 kla).

5.3.3.5 O6paseL CBSI3HOrO rpyHTa HAPYWEHHOro CMOXEHWS C 3aAaHHbIMUA  3HAYEHUAMU
MAOTHOCTM M BNAXHOCTW U3roTaBnmneaioT B padbemHomn doopme no FOCT 30416.

O6fpaseL, HeCBA3HOro rpyHTa (Necok) HapyLWeHHOro CNOXEHUs DOPMUPYIOT HENOCPELCTBEHHO
B KaMepe npnbopa TPEXOCHOro CXaTusl, AN 9TOr0 Ha BHYTPEHHIOK MOBEPXHOCTb Pa3beMHONM
(POPMbI MpeABapuTe/IbHO NMOMEeLWatoT Pe3VNHOBYIO 060M04KY, KOHLIbI KOTOPOIA 3armbatoT Ha Kpas
popMbl. PazbeMHyto hopMy ycTaHaBNMBAIOT HA OCHOBaHUe Kamepbl. HUXHu kpai 060n04km
PUKCUPYETCS HA OCHOBaHMW Kamepbl.

5.3.3.6 dopmupoBaHne obpasua necka BeLyT METOLOM CyXOil MOCMOWHON OTChINKW WAW
MEeTOLOM NOCNOMHOro 0caxeHns necka ns ero s3secy B Boge. Ceepxy Ha COOPMMPOBAHHbIN
obpaseL, yknagbiBaeTcsl 6yMaxkHbli oubTP U yCTaHABNMBAETCS BEPXHUIA WTaMM, HA KOTOPOM
3aKpennsitoT BEPXHWUA Kpai pe3nHoBoi obonouku (cM. 5.3.3.4). Mepen cHATUEM POPMbl B
obpasue cosnatoT Hebonbloe oTpuLaTensHoe noposoe aasneHve (He 6onee 0,01 MIMa).

Mepen BonoHackblweHeM o6pasua Cyxoro necka PeKOMEHAYeTCs MPOLyTb €ro yrnekucrbiM

rasom COZ non nasneHvem He Gonee 10 kMa B TeueHne 30 MWH, KOTOpPbIA BNOCNEACTBUM
pacTBopuTCs B BoAe 6e3 3aleMeHNs My3bipbKOB rasa.

5.3.3.7 Mocne nomeleHns obpasua Kak HEHAPYLWEHHOrO, Tak W HapyLWEHHOrO CNOXEHUs1 Ha
OCHOBaHWE Kamepbl MPOBOASAT Cleayiolme onepauum:

- Kopnyc Kamepbl C MNOAOHATbIM B BepxHee NonoxeHume w" 3anV|KCVIpOBaHHbIM LW TOKOM
yCTaHaBIMBawT HA OCHOBaHWE U MNPOBEPSAIOT MONOXEHMe WToKa NO OTHOWEHWUKO K LUEeHTPY
obpasua;

- KOpMyC Kamepbl 3aKPennsaioT Ha OCHOBAHWUN;

- 3anosHAT Kamepy paboyeit XWAKOCTbIO (4e3a3pupPOBaHHOM BOLOM) C MOMHLIM yAaneHUeM
Ny3bIPbKOB BO3LYXa;

- yCcTaHaBNMBatOT YCTPOWCTBO ANS M3MEPEHNSI BEpTMKaNbHOM Aedopmaumm obpasua;

- MPUCOELMHSAIOT YCTPOMCTBA ANS U3MepeHust o6bemHol nedpopmaumii obpasua u (1)
NMopoOBOro AasneHns (B 3aBUCMMOCTUN OT CXEMbI UCTIbITAHWUIA);

- 3anNnCbIBaOT HavalbHbIe NOKa3aHUS BCEX M3MEPUTENbHbIX YCTPOCTB.
5.3.4 lNpoBeaeHre HEKOHCONMANPOBaHHO-HeapeHnpoBaHHoro (HH) ncnbitanms

5.3.4.1 TMpepBaputensHoe ob6xaTtue (pekoHconupauuio) o6pasLoB BOLOHACHIWEHHbIX B
NPUPOAHBIX YCNOBUSAX FIMHUCTbIX, OPFraHO-MUHEPasbHbIX Y OPraHNYyeckux rpyHTOB MPOBOAST A0
BOCCTaHOBMIEHNS MNPUPOAHbLIX MAOTHOCTW WM ABYXPA3HOrO0 COCTOAHMS no metony BPC B
COOTBETCTBUM C NpunoxexHvem E, pasnen E.1.

JonyckaeTcs NpoBoAUTL PEKOHCONMAALMIO B YCIIOBUSX OTCYTCTBUS LpeHaXxa BCECTOPOHHUM
[laBneHueM B kamepe, paBHbIM CpeAHEMY MoNHOMy ObITOBOMY LaBneHuto, B TedeHne 30 MuH. B
KOHLEe aTana peKkoHCoNMaauum OONXHO 6biTb 3adPUKCMPOBAHO M3MEHEHWE BbICOThHI 0bpasua
A,

5.3.4.2 PaspyweHre obpasua NpoBOASIT MPUNOXEHWEM BEPTMKANbHOW Harpysku npu paHee
OOCTUrHYTOM [LaBfieHWM B KaMepe W NepekpbiTOM ApeHaxe. BepTukanbHyilo Harpysky
NPVKNagblBalDT C 3aA4aHHOM MOCTOSIHHOW CKOPOCTbIO  AedhopMupoBaHust obpasua -
KMHEMATUNYECKUIA PEXUM UNIN CTYMNEHSIMM - CTATUYECKUIA PEXUM.


https://www.teoc.ru/ispytatelnaya-laboratoriya/ispytanie-peska/

Mpy nepBoM BUAe HarpyxXxeHus MPUIOXeHUE BepTUKAaNbHOWM Harpyskm obecneuynsaeTcs

HenpepbIBHLIM NMPUPALLEHEM BEPTUKANbHOM fedopMaunn obpasua rpyHTa f1 co ckopocTbio
0,5% - 2% B 1 MUH. Bonee HU3KME CKOPOCTW BbIBUPAIOT ANS FIMHUCTBLIX FPYHTOB NONYTBEPLOV 1
TBEPOOW KOHCUCTEHLNN.

[Tpn BTOPOM BuAe HarpyXeHns HarpysKy NpUKnanbBaioT CTYNeHsaMu ¢ MHTepeanamm ot 15 ¢ no
1 MuH. Bonbwme vHTepBanbl BbIOMPAOT ONS1 TMUHUCTLIX FPYHTOB MONYTBEPLOW M TBEPLOWN
KOHcUcTeHuun. 3HauveHne ctyneHn coctaenset 10% aphEKTUBHOIrO HaMPSXEHUS - PA3HOCTU
Mexny MONMHbIM OaBfeHVeM B KaMepe W TMOpOoBbIM faBneHuem B obpasue nocne
pekoHconmaoauum.

5.3.4.3 lMokazaHus npubopa LN U3MEPEHUS BepTWKanbHOM LedpopMaumy obpasua rpyHTa
3anuncbiBaloT He pexe 4eM Yepes 1% nedpopmaummn npu KNHEMaTUY4ECKOM peXume Nnun B KoHLEe
KaX [0/ CTyrneHu Harpy3kn Npu CTaTNYecKoM pexunume HarpyxeHus.

5.3.4.4 VicnbiTaHne NPOAONXaT O MOMEHTa paspyleHns obpasua (LOCTUXEHWS MakcMyMa
0CEBOW HarpyaKku) Unu 0o LOCTUXEHWS OTHOCUTENIbHO BepTuKanbHol Aegoopmauum obpasua
1 = 0,15 (8 3aBMCUMOCTV OT TOrO, YTO HACTYMWT PaHbLLE).

5.3.4.5 Mocne okoHYaHus ucnbiTaHus obpasew pasrpyxatoT, copacbiBaloT LaBneHne B Kamepe
1 cnvBaroT paboyyto XWAKOCTb.

5.3.4.6 ObpaseL rpyHTa U3B/IeKatT U3 KaMepbl 1 0TOUPAIOT M3 Hero NPobbl 415t KOHTPOBHOTO
onpegneneHns BaxHocTu. Ins dpukcaumm xapaktepa paspyleHns obpaseL, poTorpadupyior.

5.3.5 [poBeaeHre KOHCONMAMPOBaHHO-HeapeHnposaHHoro (KH) ncnbitaHus

5.3.5.1 Tllepen Hayanom nposeneHns KH wuchnbiTaHns npoBOASAT peKoHcoNMoaumio wu
BoJOHachlleHe obpasua no metomy BDPC (cm. npunoxenue E, pasmen E.1) u, ecnu ato
HeobxoAuMo, NPOLOIXAaOT BOLOHACHIWEHE METOLOM NPOTUBOAABNEHUS (CM. NpunoxeHue E,
pasgen E.2).

Mpumevanue - MpenBapuTenbHOe BOAOHACHIWEHUE HEOBXOAMMO ONsi KOHTPONS MOPOBOro
LLlaBneHus 1 acp PEKTUBHBIX HANPSIXEHWIA B 06pa3Lie B NPOLLecce UCTbITaHus.

5.3.5.2 ononHutenbHoe ynnoTHEHUe (KOHconuaaumio) obpasua NpoBoAsT NyTEM YBENUYEHUS
BCECTOPOHHETO (M30TPOMHOr0) AaBNeHNs B KaMepe Npu OTKPbITOM ApeHaxe C NoaaepXaHneMm
B CUCTEME MPOTMBOLAB/EHWS 3HAYEHUS [ABNEHWS, PaBHOrO MOPOBOMY  OABMEHMIO,
LOCTUrHYTOMY Ha CTaguM pekoHconupaumm u BogoHacbiweHus (cM. 5.3.5.1). 3HaueHue

nasneHunsa 73 npu KOHconuaaumu onpenenseTcs CyYMMON OasBneHus B Kamepe, OOCTUrHYTOro
Ha cTaaum pekoHconngaunn, n 3agaHHoOro gasneHusa KoHconunoauum Te .

Mpumeuanue - [porpamMMoit WCMbITAHWA MOXeT ObiTb MNPEeLycMOTPEHa aHW30TpOornHas
KoHconupaumsi obpasua rpyHTa.

5.3.5.3 3HauyeHne MakcMManbHOro OaBNeHns KOHCONMaaumum e, we HeobX0AMMO HasHayaTb B
3aBMCUMOCTM OT NPeanonaraeMoro HanpsXeHHOro COCTOSHUS FPYHTOBOrO Maccmea (C y4eTom
pacyeTHbIX Harpy3ok 0T COOPYXeHusi U ObiToBOro aaeneHus). OctanbHble 3HAYeHNUs AaBneHui

KOHCOMMAALMM HA3HAYAIOT KaK YacTh OT & max (Hanpumep, 0,25%¢,man 057 ¢ max 1.0.). Mpn

OTCYTCTBUN YKa3aHHbIX OaHHbIX 3HAa4YeHNA e NPUHUMAaKT B COOTBETCTBUN C Ta6r||/|ue|7| 5.6.

Tabnuua 5.6 - [laBneHrie KOHCONMAAUUM U CTYMNEHN LABNEHUsS Ha obpaseL rpyHTa

Lasnexve CTyneHm
FPyHTBI KoHcONMpaumun| nasneHust
% MMa | ¢ Mna
a. =
[Meckn KpynHble U cpengHen KPYMHOCTU MNOTHBIE; FNUHBI C ips 01:03:05 0.1 ﬂ'0°1 ‘
0.25 ,1;0,3;0, ,
n nanee 0,2
[Meckn cpenHen KpynHOCTW, cpeaHel NNOTHOCTW, MECKN MenKue
NAOTHbIE N CPEOHE MNOTHOCTU; Cynecu N CyrfinHKu ¢ ips 0,5 0,1;0,2;0,3 0,05800;1
I < n panee 0,1
ravHeli ¢ 0,25~ “L = 0,5
[Meckn cpenHen KPYNHOCTY N MENKME PbIX/ble, MECKW NblneBaTble 0,025 o
) I 0,1;0,15;0,20 0,05
HEe3aBMCUMO OT MOTHOCTW; Cynecu, CyrIMHKW U MUHbI C 0,5 u nanee 0,05
OpraHo-MyHepasbHble U OpraHnyYecKue rpyHTbl 0,05;0,075; 0,1 0,025

BCECTOpOHHee AaBneHne B KaMmepe A0 AOOCTUXEeHWa nOaBneHus KoHconunpaauuu nepenaroT

CTyNeHsMN - £9: nauerus CTyneHel naBnexHns

5.6 nnn PaBHbIMA YO BOEHHbIM 3HA4YEeHUAM I'IpeJJ,bI,EI,yLLI,eVI CTyneHu.

Fi%ej

¢ MPUHMMAIOT B COOTBETCTBUN C Tabnuuei

5.3.5.4 Kaxpyto CcTyrneHb BCECTOPOHHEro [LasfeHusl Npu KOHCOMMOAuUUW BblOEpXMBAOT He

MeHee!:



5 MVH - ANS NECKOB;
15 MWH - ANS FAVHWCTBIX, OPraHO-MUHEPATbHBIX M OPraHNYecKUX rpyHTOB.

KoHeuHyto CTyneHb faBneHns Ans rAMHUCTBIX, OPraHO-MUHEPANbHBIX U OpraHUYecKrX rpyHToB
BblLep>XuBatoT 00 3aBeplieHnst 100%-Hoi hunbTpaUMOoHHON KoHconuaauum obpasua [2].

B npouecce koHcOnMiauunM Ha KOHEYHOW CTYMEeHW AaBleHUs NPOBOAST M3MepeHne obbema
BbITECHEHHOMN XWNOKOCTN &P

5.3.5.5 lna onpenenexHns BpemeHn okoHYaHuns 100%-Hon hunbTpaunoHHOW KoHconnaauum
(cM. 5.3.5.4) B npouecce MCNbITaHUsi CTPOSIT rpachuk 3aBUCUMOCTM 0O bEeMHO Aedhopmauum

o6pasua &¥ 0T KBa#paTHOrO KOPHS U3  BPEMeHW AV = F D) (BO3MOXHO  Takxe
1Cronb3oBaHve norapuddMUYEcKon LwKasbl LV = flg ) ). Bpema 100%-Hoi koHconuaauum (

f100 ) onpeLensioT MO aHanoruy C KOMMPECCUOHHbIMU WCMbITAHUSIMA B COOTBETCTBUAM C
npunoxeHuem K.

MokasaHus npubopa Ans namepeHusi 06beMHoI Aecpopmauu obpasua rpyHTa perucTpupytot

B KOHLE MPUIOXEHNs KaX[oi CTYrneHn BCEeCTOPOHHEro [OasfieHus bas (cm. 5.3.5.4). Ha
KOHEYHOM CTyrneHn [OaBfieHns npu BblOepXuBaHum ee [0 3asepweHuss 100%-Hon
(PUNbTPALMOHHOM KOHCOoNMaaummn obpasLa nokasaHusi CHUMAKT C MOCTEMNEHHBIM YBENNYEHNEM
WHTEepBanoB BpeMeHu, Hanpumep, Yyepes 0,2; 0,5; 1; 2; 5; 10; 15; 30 MuH, 1; 2; 4; 8 4 n nanee B
Havane 1 KoHLe KaXa0l CMEHbI.

MpuMeyaHue - YKasaHHOE BPEMsi CHATUSI MoKasaHuin MOXeT ObiTb HECKOMbKO W3MEHEHO AN
yno6cTBa NOCTPOEHWS KPUBOM KOHCONMAALMN METOAOM "KBAAPATHOTO KOPHS U3 BpEMEHM".

5.3.5.6 [ns onpefneneHns koagULMEHTA (OUNbTPALIMOHHON KOHCONMAALMN ¥ MCNONb3ytoT
rpagouky  3aBMCUMOCTH AV = W8y AV = flz ) (cm. 5.3.5.5), N0 KOTOpLIM OMpesensioT

Bpemsi 90%-How (0 ) unn 50%-Hoi (*0 ) koHcommaaLmMm. KoathuUMEHT (hunbTPaLUMOHHOM
KOHCconMaaunn seiuncnsiiot no cpopmyne K.1 unm K.2 npunoxenus K.
it

5.3.5.7 MNocne 3aBepleHns mpouecca KOHCoMaaumn OUKCUPYIOT M3MeHeHne obbema — ¢

o6pasLia 1 BepTrKanbHoe cxaTume B NepekpbIBaOT ApeHax.

5.3.5.8 PaspyweHune rpyHTta nposogsT no aHanorum ¢ 5.3.4.2-53.4.4 no OoBymM pexumam
HarpyxeHus.

Mpy KMHEMATUYECKOM peXMMe HarpyxXeHusi MakcuManbHyl CKOpoCTb Aedoopmauum
onpeaensoT B COOTBeTCTBUM € padaenom E.3 npunoxenuns E ong KH nenbitanmi.

Mpn cTatmyeckoM pexwume Harpysky npuvknagbiBaloT CTYneHsMW. 3HayeHue CTyneHu
coctasnsieT 10% apPeKTUBHOIO HaMNPsSXEHUs - Pas3HOCTU MeXOy MO/HbIM [aBneHneMm B
kamepe ¥ NOpoBbIM AaBneHneMm B obpasue nocne pPekoHCONMaaunu - WM 3afaHHoro
nporpamMmoit  ucnbitaHuii. Kputeprem 3aBeplieHusi CTYMNeHW HarpyxeHuss ssnsercs
OOCTUXEHNe CcKopocTu AdedpopMauuv, onpenenseMon B COOTBETCTBMM C pasgenom E.3
npunoxenuns E ona KH ncnbitaHni.

5.3.5.9 T[okasaHua npubopa ONsS W3MEpPeHusl BepTuKanbHOM Aaedpopmaumn obpasua
PerucTpupyloT He pexe 4eM Yepes Kaxabli 1% nedopmaumm.

Mpwy cTaTMYecKoM pexXuMe HarpyXeHust Nokas3aHusi perucTpupyoT Yepes Kaxable 2 MyH.

5.3.5.10 WcnbiTaHne npoBonsAT OO paspyweHus obpasua (cM. 5.3.4.4) n panee npoBoAsT
onepauwnu B cooTBeTcTBuM € 5.3.4.5,5.3.4.6.

5.3.6 [NposeneHmne KOHCONMANPOBaHHO-apeHnposaHHoro (K.M) ncnbitaHus

5.3.6.1 lMpu nposenexHun K ucnbiTaHnii BOAOHACHIWEHHbIX B MPUPOAHbLIX YCNOBUSX FPYHTOB
obpaseL, rpyHTa BOAOHACHIWAETCS U YNNOTHSAETC B cooTBeTCTBMM € 5.3.5.1-5.3.5.5.

KoathpuULIMEHT cpunbTpaLMOHHOI KOHCoNMaaLmm “» onpeaensiot no 5.3.5.6.

5.3.6.2 Mocne ynnoTHeHus obpasel rpyHTa MCMbITLIBAIOT ANS ONpPefeneHus XxapakTepucTuk
npoyHocTn B cooTBetcTBuM C 5.3.6.3-5.3.6.6, a nOna onpeneneHns xapakTepucTmk
nedopmrpyemocTu - B cooTBeTcTsum ¢ 5.3.6.7-5.3.6.11.

5.3.6.3 K ucnbitaHns ansg onpeneneHns xapakTepucTuk NPOYHOCTU MPOBOASAT B YCNOBUAX
OTKPbITOro ApeHaxa npu noanepXaHun 3HaYeHNs NpoTUBOAABNAEHNS, OCTUIHYTOroO Ha aTane
peKoHconmaaumMmn u BogoHachiweHust. Mpu aToM obpaseL, HarpyxatoT BepTUKaNbHOW Harpy3Koi

[0 paspylieHns Npu MOCTOSIHHOM BCECTOPOHHEM AaBneHuM B kamepe “F | onpenensiemom B
cooTtBeTCcTBUM € 5.3.5.2-5.3.5.3 man npu MHbIX YCNOBMAX HarpyXeHus, npenycMOTPEHHbIX
nporpammor UcnblTaHWm.



5.3.6.4 PaspylweHue rpyHTa Npou3BOAAT NpW NOCTOSIHHOM BCECTOPOHHEM LaBNeHWW B Kamepe

93 no nByM pexxumam HarpyxeHus.

Mpn KMHEMaTUYECKOM peXuMe MakCMManbHYIO CKOpPOCTb JHedyopMauun onpenensior B
cooTBeTCTBUM C pasaenom E.3 npunoxenns E ana K ncnbitaHuii.

Mpu cratudeckoM pexwuMe BepTWKanbHOe AaBneHWe Ha obpasel, nepefaloT CTyneHsMY,
pasHbiMi 10% 3ad4aHHOro BCECTOPOHHEro AaBsneHust B kamepe. KpuTeprem 3aseplueHus
CTYNEHN HarpyxXeHus sBnseTcsa OOCTUXEHWEe CKOPOCTU gedpopmauunu, onpenensiemMon B
cooTBeTCTBUM C pasaenom E.3 npunoxenus E gnsa K1 ucnbitaHni.

5.3.6.5 lMpu KMHEMATMYECKOM pEXMME HarpyXeHus nokasaHus npubopa LNs U3MepeHus
BEpTUKaNbHON pAedoopMaumy obpasua 3anucblBaloT He pexe 4YeM uepe3 Kaxablih 1%
negopmauun.

Mpwy cTaTMyeckoM pexxuMe HarpyxXeHusi nokasaHus 3anucbiBatoT Yepes kaxable 10 MuH.

5.3.6.6 VicnbiTaHue npoBoAST 0O paspyweHus obpasua (cMm. 5.3.4.4) n nanee npoBOAST
onepauuu B cooTBeTcTBuM € 5.3.4.515.3.4.6.

5.3.6.7 AcnbiTaHnsa gns onpeneneHns xapakTepucTuk AedOpMUPYEMOCTN BOAOHACHIWEHHbIX B
NPVPOIHBIX YCNOBUSX FPYHTOB MPOBOAST MPU NOCTOSSHHOM BCECTOPOHHEM AAaBNEHUN B Kamepe
a3

BepTukanbHylo Harpysky npunaratoT ¢ 3afLaHHOI CKOpOCTbio AechopmupoBaHus obpasua -
KMHEMaTN4YeCKuii pexuM o CTyNeHsIMU - CTaTUYECKUIA PeXUM.

5.3.6.8 CTyneHn AaBneHWs B 3aBMCMMOCTU OT BCECTOPOHHEro AaBieHUs B Kamepe NpuHUMaioT
no Tabnuue 5.7.

Tabnuua 5.7 - CTyneHn BepTUKanbHOro faBneHus Ha obpasel rpyHTa

CTyneHb BEPTUKANbHOrO faBneHus Ha obpaseL rpyHTa, %

IpyHTBI 3a[laHHOT0 BCECTOPOHHETO AABNEHNS B KaMepe Npu HoMepax
CTyneHemn
1-9 2-6-5 7-9 n nanee
Meckn 30 30 15
Cynecu 10 20 10
CyrnuHkun ¢ i< 0,5 10 20 10
CyrnvHKn ¢ ir 2 0,5 8 15 8
Camkbic 22 < 05 6 15 6
MAnkblc 22 7 0,5 5 10 5
OpraHo-MuHepanbHble 1 5 10 5
OpraHuyeckne rpyHTbI

5.3.6.9 CkopocTb pgedbopMauuy Mpy KUHEMATMYECKOM PEXWME HarpyXeHus u KpuTepuit
ctabunusaumm nedopMaLmy Ha CTYNEHN NpK CTaTUYECKOM PeXMME BbiIBMPatoT Mo aHanorum ¢
5.3.6.4.

5.3.6.10 lMokasaHns nprvbopoB NS U3MEPEHUS BEPTMKANbHbIX M 06BEMHBLIX AEedopMaLmi
obpasLa Npu KUHEMaTNYeCKOM PexrMe PerucTpupyioT He pexe YeM vyepes 0,5% aedopmaumu.

|_|pl/l CTaTU4YeCKOM peXxunme nokazaHus 3anncbiBatoT Ha Ka)KJJ,OI7I CTyneHwn naBNneHuns:
-yepes 1;5;15; 30 MuH 1 ganee yepes 0,5 4 - 4NA NECKOB;

- yepes 1; 5; 15; 30 MuH, 1; 2; 4; 6 n 8 4, a 3aTeM B Hayane u B KoHUe paboyero OHS - ANs
FVMHUCTbIX, OPraHo-MMHepasbHbIX Y OPraHNYecknx rpyHTOB.

5.3.6.11 Tlpun nposegeHun KJI wuncnbiTaHwini AN onpedeneHns moayns Aedopmauuv
HEBOOOHACHIWEHHbIX B MPUPOAHbLIX YCNOBUSIX TPYHTOB obBpasel, ynaoTHSAT Npu OTKPbITOM
IpeHaxe 6e3 NpoTUBOLABNEHMS, NOBLIWAS BCECTOPOHHEE NABNEHNe B Kamepe CTyneHsMu Ao

3anaHHoro aHaueHns 73 T 7¢ | 3HaueHns cTyneHeit [aBneHMs NPUHMMAOT B COOTBETCTBUN C
Tabnuueri 5.6. Kaxnylo CTyneHb OaBneHus BbloepxuBaloT B cooTeeTcTBun ¢ 5.3.5.4, a
KOHEYHYI0 CTyneHb - A0 LOCTUXEHMWS yCNoBHOW cTabuimsauum obbemHoin fedpopmaumu. 3a
KpuTepuii ycnoBHoi ctabunusauum obbemHoi Aedopmaumm obpasua rpyHTa npuHuMatoT
npupalleHne OTHOCUTENbHOW 06beMHon Aedbopmaunn, He npesblwarowee 0,15% 3a Bpems,
ykasaHHoe B Tabnuue 5.3. MNMpu aToM 06BbEMHYIO LedopMaumio U3MEPSIOT MO U3MEHEHUIO
06bema XnAKOCTU B Kamepe.

5.3.6.12 BepTukanbHoe pnaBneHve Ha obpasel nepenarT CTYNeHsIMM B COOTBETCTBUU C

Tabnuuei 5.7 Npu NOCTOSIHHOM 3HaveHun 73 . Kaxaylo CTyneHb AaBneHus BbIAEPXMBAIOT A0
yCnoBHOW cTabunusaumn BepTKanbHOM HOedoopMaumn obpasua, 3a KpUTepuin KOTOpoi
NPYHMMAIOT npupalleHne OTHOCUMTENbHOM BEpTUKANbHOW AedhopMmaumun, He Mnpesblwatouee



0,05% 3a BpeMs, ykasaHHoe B Tabnuue 5.3. MNpn KMHEMaTU4YECKOM HarpyXeHun CKOpPOCTb
BEpTMKaNbHOW AedopMaummn NPUHUMAIOT B COOTBETCTBUM C MPOrPaMMOiA UCMbITAHUA HA OCHOBE
cneunanbHOro 060CHOBaHNSI.

MokasaHnsi NpubBoPOB AN N3MEPEHWNs BEpPTUKalbHbIX U 06beMHbIX AedoopMauuii obpasua
perncTpupytoT B cooteeTcTemm ¢ 5.3.6.10.

5.3.6.13 WcnbiTaHne npoBoAsT 00 paspyweHus obpasua (cMm. 5.3.4.4) nnn npekpawatot npu
3a0aHHOM  BepTMKaNbHOM [AaBNeHuu, OnpedeNeHHoM C  yyeToM npejrnonaraemoro
Hanpsi>XeHHOro COCTOSIHUS B UCCNeayeMOM rpyHTOBOM MaccuBse, 1 aanee NpoBoAsiT onepaunn B
cootBeTcTeBuM € 5.3.4.51 5.3.4.6.

5.3.7 ObpaboTka pe3ynbTatos

5.3.7.1 Mo pesynbTaTam ucnbiTaHusi ofpasua rpyHTa B YCNOBUSX TPEXOCHOrO CXaTtus
BbIYMCNSIOT:

- aBCOMIOTHYIO BEPTUKANbHYI0 fechopmaLmio o6pasua rpyHta £4% | mm;

- OTHOCUTENbHYI0 BEPTUKabHYI0 AechopMaumio obpasua rpyHTa 1 no cpopmyne

A
b= b, (5.12)

]

roe # - HauanbHas BbicoTa 06pasLia, MM;

b, abconoTHas BepTUKanbHas nedopMauns B KOHUE cTaauu pekoHconupauun ans HH
UCMbITaHWMA N ynnoTHeHus (koHconugaummn) ans KH v KO nenbitannin, Mm;

3
- aBCcoMoTHYI0 06bEMHYI0 dedhopMaumio obpasua rpyHTa &% | oM™ | ¢ yueToM monpasku Ha
pacwupexune kamepbl ana KH v K nenbitaHuit;

- OTHOCUTENbHYI0 06 beMHYI0 AedhopMaLmio 0BpasLa rpyHTa °» , no cpopmyne

VAL (5.13)

, 3
roe ¥ - HauanbHbIi 06bem o6pasua, cM” ;

A7, n3MeHeHue o6 bema B KOHLE aTana ynjaoTHEHUs (KOHCONMaaLumm);

- nesuatop Hanpsixeruii (71~ 73 ), MMa, onpenensiembiii no cpopmyne

_ F- A503
4 , (5.14)

g1 =03

roe ¥ - epTukanbHas Harpyska, kH,
2
A - nnowanb nonepeyHoro ceueHuns obpasua, cM” |

2
As - nnowanb nonepeyHoro ce4yeHns WToka, CM

I'IpMMeanme - I'Ipm pacyeTte BepTVIKaI'IbHOI7I Harpys3ku npu HeOéXO,D,I/IMOCTI/I BBOOAT NOMPaBKy Ha
TpeHne WToKa BO BTY/KE Kamepbl B COOTBETCTBUMW C pas3nesiom n.z2 NPUNOXeHNA I n Ha
XECTKOCTb 060104KN.

5.3.7.2 Mpwy oTHOCUTENBHOV BepTVKanbHON fedpopmaumn obpasua rpyHTa, npesbiwatolein 2%,
YUUTBIBAIOT U3MEHeHMe nnowanm obpasua <1 B npouecce ncnbiTaHus.

Lns noboro MOMeHTa UcnbiTaHuiA nnowanb 4 onpegensioT no oopMynam:

- ons HH nenbiTanus

PP
175 . (5.15)
- onsg KH n K1 nenoitandnia
‘1 —
4 = A Fv
o1 (5.16)
roe? - KosdMULMEHT HEPaBHOMEPHOCTM paclMpeHus o6pasua, OnpenensieMbii B

COOTBETCTBUM C NpunoxeHuem X.



5.3.7.3 lMpwy onpeneneHun xapakTepuCcTUK MPOYHOCTW MO BbIYUCIEHHBIM 3HAYEHUSIM CTPOSIT
rpacoukn  3aBUCMMOCTU OTHOCUTENbHOW BepTuKanbHOW fedpopMaumy OT  LesuaTopa

Hanpsxenmi ¥t =7 (°1793) png penbitannii, npoBeseHHbIX Npn pasnuuHbix 3HaveHmax 3 (oM.
npunoxexHwue W, pasaen N.1).

(01 _03)f
Ha rpadhvkax onpefensiior 3HadveHus , COOTBETCTBYIOWME MOMEHTY paspylleHus
o] — a5
obpasua rpyHta (cM. 5.3.4.4), n ctposit kpyru Mopa-KynoHa c paguycamu 2 "
o] +oh

koopauHaTamu ueHTpos (2 ;0) (cM. npunoxenue W, pasnen U.1).

5.3.7.4 YacTHOe 3HauyeHMe COMPOTMBNEHWS HelpeHMpoBaHHoMy casury “z , MMa (kMa),
onpeaensoT no pesynbtatam HH ncnbitTaHuin no dopmyne

_ Ulf _03f
: 2 (5.17)

C.

roe Y u 73 - 3nauenus nontbix Hanpsixeruit 1 u %3 npu paspywenun obpasua, MMa.

5.3.7.5 O (PEKTMBHbIE 3HAYEHWS YT Na BHYTPEHHEro TpeHns ¥ (paa) 1 yaenbHoro cuenneHns
¢’ MMa (kMa), npu KH 1 K1 ncnbiTaHusx BbIYUCASIOT N0 oopMynam:

@' =arctg ——
24N (5.18)
LM
24 (5.19)
roe ¥ - BeluncnsioT no dopmyne (5.7), M - no dopmyne (5.8), B koTopbix ¥ & iy €
HeoBxoanmo samenuTtb Ha & | M 717y P3F cooTBETCTBEHHO.
MpumeyaHus
1 ScpcexTueHble HanpsxeHnsa °1 u 72 BbiuncnsioT Mo hopMynam:
oi=or Ty (5.20)
03 =034 (5.21)

roe ¥ - noposoe nasnexue, MlMa.

2 1ns oueHkmn pasbpoca sKCrepuMeHTaNbHbIX AaHHbIX U BbISIBNEHNS OWMBOK UCTIbITaHUA nepes
Boluncnernem ¢ n ¢ ctposT rpacouk sasncumoctn °1 =7 (3) oy paspywenim o6pasuios (cm.
npunoxexwue W, pasaen N.1).

5.3.7.6 Mpu onpeaeneHum Mogyns nedoopmaumy npu KJI uchbiTaHWAX CTPOST rpadonk
sasmcumoctu & = Flo1) (cM. npunoxerue W, pasnen M.2). Ha rpadouke NpUHUMAIOT NIMHERHYIO
annpoKCMMaLMIO YYaCTKOB ANS 33 4aHHbIX NPOrpPaMMOil UCTILITAHNIA ANAMNA30HOB HAMPSIXEHWIA.
5.3.7.7 Momynb pedpopmaumm £ |, MMa, n koacpcpuUmMeHT nonepedHolt Anedopmaumm &
ornpesensioT MpU UCMbITAHUSAX (MAW HA dTanax MCMbITaHWiA), NPOBEAEHHbIX MPU MOCTOSIHHOM

aHaveHnm Hanpsixennin ©3 (293 = 0), 1 BbIMCASIOT MO chopMynaM:

g0
Aay (5.22)
]
bay (5.23)
Aey = bey —Ag
2 (5.24)

roe 291 - npupalenme Hanpsixenmit €1 B 3a0aHHOM ANANA30HE;

be Ay npupaLeHe OTHOCUTENbHbIX BEPTUKANBHOMN U NonepeyHoit aechopmaumii 0bpasua;

hsy npuvpalleHvie 0THOCUTebHOW 06 beMHOI AedopmaLmm obpasua.

5.3.7.8 Mo paHHbIM WCMbITAHUA TPYHTA B YCMOBMSIX TPEXOCHOTO CXatusi MoryT ObiTb
onpeneneHsl moaynb cpeura &, Mooynb o6bemHoit medpopmaunm £ 1 cekywmii Momynb



necpopmaumm E 1o hopmynam:

_ &
al+d) (5.25)
PR
30-29) (5.26)
By - (o1)s0 ~01
(s (5.27)

roe £ v ? BoluncnsioT no topmynam (5.22) n (5.23);

gy T oL

(o1)sg =
i 2 (5.28)

roe Uif - HanNpsiXXeHune npu paspyLeHnm;
Ol Hanpsi>XXeHue B KOHLe 3Tana ynnoTHeHns (cMm. 5.3.5.3);
(21050 - apauenve £ npu (750

5.4 MeTop KOMMNPECCMOHHOr o OKaTus

5.4.1 CywHocTb MeTona

5.4.1.1 NcnbiTaHne rpyHTa METOLOM KOMMPECCUOHHOIO CXaTtus NpoBOASAT ANS onpeneneHus
cnenylowmnx xapakTepucTuk OedopMrpyeMOCT B COOTBETCTBMU C 3a[aHWEM U NporpamMmon
1CMblTaHWU: KO3 PULMEHTa CKMMAEMOCTH o , Moaynei nedgopmauunn 2 " £ Ons seTsen
NEepPBNYHOro W MOBTOPHOrO HarpyXeHus, KO PULUMEHTOB PUNbTPALMOHHOW U BTOPUYHON
KoHconmaaumm 1 o [ns neckoB MENKMUX UM MbINeBaTbiX, FAMHUCTLIX FPYHTOB, OPraHo-
MUHEpasbHbIX N OPraHNYecKnX rpyHToB.

5.4.1.2 3T XxapakTepucTUKU ONpPemensioT No pesynbTataM WCMbiTaHuin o6pasLoB rpyHTa B
KOMMNPECCUOHHBIX Npubopax (0AoMeTpax), MCKNoYaloLWMX BO3MOXHOCTb BOKOBOro paclumpeHns
obpasLa Npu ero Harpy>XeHun BepTKanbHOh Harpy3sKoii.

Pe3ynbTatbl uMcnbiTaHWiA AOMXHbI ObiTb OCPOPM/EHbl B BUAE rpachrikoB 3aBUCUMOCTEN
necpopMaumii obpaslia oT Harpysku npu onpeaeneHun "¢ u £ 1 nx naMeHeHMs Bo BpeMeHu
npv onpeAeneHnn 3HadueHnin “» n o

5.4.1.3 [lnanasoH nasneHunit, npu KOTOPbIX MPOBOAAT WUCTbITAHMS, ONpefenseTca B nporpamme
UCMbITAHUA C Y4eTOM HaMnpPsXEeHHOro COCTOSIHMS rpyHTa B MaccuWee, T.e. C Y4eTOM

nepenasaeMblXx Ha OCHOBaHWe Harpys3ok un ObITOBOro gaeneHusi. Bo Bcex cny4yasix KOHe4yHoe
NaBneHune N0NXHO ObiTb 60/blue 6bITOBOrO AaBNEHUS Ha FHYGI/IHG 3aneraHusa 06pa3ua rpyHTa.

5.4.1.4 Ons vcnblTaHnin UCNonb3ytoT 06pasLbl FpyHTa HEHaPYIWEHHOTO CMOXEHUS C NPUPOAHOM
BNaXHOCTbIO WM BOLOHACHIWEHHbIE UM 06pasLbl HApYLWEHHOTO CNOXEHWS C 3aA4aHHbIMU
3Ha4YeHNAaMN NNOTHOCTM 1 BnaxHocTh (cM. TOCT 30416).

Obpasel rpyHTa OONXEH UMETb POPMy LIMNMHAPA AMaMeTpoM He MeHee 70 MM U OTHOWeEHne
AmameTpa K BbiICOTE OOMXHO cocTaBnaTb oT 2,8 0o 3,5. MakcumanbHbid pasmep dpakuum
rpyHTa (BK/IIO4YEHWMIA, arperatos) B 06pasLe fonXeH 6biTb He 6oee 1/5 BbicoTbl 06pasLa.

5.4.2 O6opynosaHvie v npubopsl

5.4.2.1 B coctaB yCTaHOBKW A5 UCMbITAHUS FPYHTA B YCNOBUSIX KOMMPECCUOHHOIO CXaTtusi
OOJIXHbI BXOOUTb:

- KOMMPECCUOHHBIA MNpubop (omoMeTp), cocTosiwumii M3 paboyero Konbla C BHYTPEHHUMU
pasmepamu no 5.4.1.4, umnuHapryeckoin 060oiMbl, NEPGOPMPOBAHHbBIX BKNaabiua nog paboyee
KONbLO U WTamna (NopMCTbIX MNACTWH) 1 NOAAOHA C EMKOCTbIO A5 BOAbI;

- MEXaHW3M L5 BepTUKANbHOr O HarpyXXeHus obpasua rpyHTa;
- YCTPOMCTBA 4151 USMEPEHUS BEPTUKANbHBIX AedopMauuii obpasLua rpyHTa.

B komnpeccuoHHOM nprbope MOXeT BbiTb NMPeAyCMOTPEHO N3MEPEHME MOPOBOTO AABMEHNS B
o6pasLe 1 60KOBOro faBneHUs rpyHTa Ha CTEHKM paboyero KonbLa.

5.4.2.2 KOHCTPYKLMS KOMNPECCUOHHOIo Npubopa aonxHa obecneynsathb:
- nofauvy Boabl kK 06pasLy CHU3Y 1 ee 0TBOA;

- repMeTUYHOCTb feTanei npubopa;



- LEHTPUPOBAHHYIO Nepenadvy Harpy3ku Ha Wwramn;
- MOCTOSIHCTBO OaBNEHMS Ha Kaxaon CTyneHu;

- NepBOHaYanbHyo Harpysky Ha obpasel OT WwTamna 1 3aKpPenneHHbIX Ha HEM N3MepPUTENbHbBIX
npubopos He Bonee 0,0025 MIMa;

- nepgoopauysi MOPUCTLIX WTaMMOB A0MXHa obecrneuynsatb CBOBOAHLIA OTTOK OTXMMaeMoW
Bo4bl M3 obpasua.

5.4.2.3 KomnpeccnoHHble npubopbl TapupyloT Ha cXaTue C MOMOWbI0 MeTanmyeckoro
BKNaAblwa, MOKPbITOrO C [ByX CTOPOH OyMaxHbiMX UNbTPaMW, CMOYEHHLIMU BOMOWA.
MakcumanbHoe [naBneHve npu TapupoBKE MPUHUMAIOT B 3aBMCUMOCTU OT KOHCTPYKLMK
npmbopa M npefdenbHbIX HAarpy3ok Mpu UCMbITaHusx, HoO He MeHee 1,0 MMMa, HarpyxeHue
nposonaT cryrneHamu no 0,05 Mlla Ha nepsbix OBYX cTyneHsx u panee no 0,1 Mla c
BbIAEPXKOWN MO 2 MUH.

5.4.3 [MoaroToBka K UCMbITaHNIO
5.4.3.1 ObpaseL rpyHTa U3roTasnMeatoT ¢ y4eToM TpeboBaHuin 5.4.1.4.

5.4.3.2 Obpazel, B paboyeM KoJbLie B3BEWMBAIOT, MOKPLIBAIOT C TOPLIOB BIAXHbBIMU (PUNbTPaMK
1 NOMELAIoT B LIMNMHAPUYECKYIO 060/My KOMNPECCMOHHOro npubopa.

Mpn 0AHOCTOPOHHEN PUNbTPaLMM BOLbl 13 06pa3sLia BMECTO BNAXHOIO (OUNbTPa UCTIONb3YoT
TOHKYIO BOJOHEMNPOHMLIAEMYIO NPOKNAAKY.

5.4.3.3 BbinonHAOT cnepyowye onepaumu:
- ycTaHaenmeatoT obpaseL, Ha NepopUpPOBaHHbI BKIaAbIL;
- ycTaHaenmeatoT Ha obpaseL, NepopUPOBaHHbIA WTaM;

- CO6paHHbII7I I'IpI/I60p yCTaHaBNMBaKT No4 MEXaHU3M 014 BEPTUKANIbHOr0 Harpy>xXeHusa 06pa3ua
FPyHTA;

- PETYNUPYIOT MEXAHU3M HarpyXeHus obpasua;
- MOLK/OYAIOT YCTPOMCTBA AN U3MEPEHNS BEPTMKANbHBIX fedopMaumnii obpasua;
- 3anuMcbIBalOT HaYabHble NokasaHust NpMbopoB.

5.4.3.4 MNpu HeobxooUMOCTH BOAOHACHIWEHNE 0Bpa3ua NPOBOLAT MyTeM (PUbTpaLMn BOLbI
CHU3y BBepx MoA appetupoM. [lnga aToro 3anonHAT noAnoH BoAoi. BopoHacbiweHue
NpPoBOAAT ONA UHUCTLIX FPYHTOB B Te4YeHune 2-5 CyT, A5 NMeckoB - 10 MOMEHTA NOsABEeHUS
BOAbl HA4 wTamnoM. [1na ycKopeHns BOLOHACHIWEHNS NPUMEHSIOT cneunanbHoe YCTPOWCTBO, B
KOTOPOM MOAAEPXMBAIOT YPOBEHb BOLbl, MPEBLILAIOWWA BEPXHIO MOBEPXHOCTb 0obpasua
NMPMMEepHO Ha ero BbicOTy. BognoHacbiueHne obpasua B paboyem KonmbLe MOXeT 6biTb
NnpoBeAeHO L0 WUCMbITaHWA B CrneunanbHON BakyyMHOW Kamepe, 3anofIHeHHOW BOLOWM, nocne
yero obpaseL, NOMELAIOT B KOMMPECCHOHHBIA MPMBOP.

iy Eo Ek

’

5.4.4 TpoBefeHVE UCMbITAHWS LNS ONPELENEHNS XapaKTepUcTk “d Y

5.4.4.1 HarpyxeHue obpasua NpoBOASIT CTYMNEHAMI HAarpy3ky paBHOMEpPHO, 6e3 ynapos.

[MpumeyaHwe - nonyckaeTcs NpoBeAEHWE MUCMbITAHUA C MOCTOSIHHOW CKOPOCTbIO Aedhopmaunmn
obpasua C N3MEPEHVEM MOPOBOrO AABMEHMWS, & TakXe WCMbITaHWA C n3mepeHuemM 60KOBOro
OaBneHns.

54.42 Tpn wncnbiTaHUM NECKoB, B TOM 4uCfe 3aTOPdOBAHHbIX, OPraHo-MUHEpanbHbIX "

OpraHuyeckux rpyHTOB MEpBYl0 CTyneHb pasneHust £1 nNpuHUMaOT B 3aBUCUMOCTW OT
KoadppuumeHTa nopuctocTn € no Tabnvue 5.8, a Npu UCTMbITAHUM FAVHUCTBIX TPYHTOB - B

3aBMCMMOCTM OT NoKasaTens TeKy4yectu 1 no ta6nuue 5.9. Mocnenyowue CTyneHn naBneHns
# NpUHAMAIOT PaBHBIMU YABOEHHLIM 3HAYEHWSM NPeablaylel CTyneHu. Harpysky nosoasT no
3a[aHHOro 3HayeHus (cM. 5.4.1.3). Yncno cTyneHein AonXHO BbiTb HE MEHee NSATH.

MpumeyaHue - MporpamMmoit nccnenoBaHnii MoryT 6biTb 060CHOBAHbI MHbIE CTYMNEHW AABNEHNS

P1 ycxops M3 0COBEHHOCTEN AedOPMUPYEMOCTM FPYHTA, YCNOBUIA OTCHINKMA M YCNOBMIA
BO3BELEHMS COOPYXEHWs, B Y4aCTHOCTW, AN MJOTHbIX MEecKOB W MOoAyTBepAbiX U TBEpAbIX

FAVHUCTBIX FPYHTOB AOMYCKAeTCA NMPUHMMaTh 3HadeHus £1 pasHbIMU GbITOBOMY AABNEHMIO Ha
rnybuHe otbopa obpasua.

Tabnuua 5.8 - 3HayeHve MepBoi CTyNeHU OABMEHWUS B 3aBMCMMOCTM OT KO3(PpuuUMeHTa
MopucTOCTM

KoadpcprumeHT nopuctoctn € |£2 1,0(1,0% ¢ 2 0,75(0,757 % * 0,6/ £ 0,6
Mepsas cTyreHb gasneqns 1 Mral 0,005 0,0125 0,025 0,05




Tabnuua 5.9 - 3HayeHne NepBoli CTYNEHN NaBNeHMs B 3aBNCMMOCTM OT NoKasaTens TeKy4yecTu

MokasaTens Tekyyecty ‘L L2 | 10742 07577 | 05777 I <

’ 1.0 075 05 025 0,25
Mepsas cryner nasnern 71, | 0,005 | 0,0125 0,025 0,05 0,1
MMa

5443 Tlpn wncCnbiTaHUM TAVHUCTBIX W OPraHO-MWHEpanbHbIX TFPYHTOB HEHAPYLWEHHOro

CNOXEHUS| [ONS ONPefeneHus WX CTPYKTYPHOWM MPOYHOCTM Ha cxaTue ¥ nepsylo u
nocnepywoowme CTyneHn LaBneHus npuHuMatoT paeHbiMvm 0,0025 MIMa oo MomeHTa Havana
cxatusi obpasua. Hauano cxatusi cnefyet cuMTatb NPV OTHOCUTENbHOW BEPTUKANbHOM
necpopmaumn obpasua £ > 0,005. Mpu fanbHelWeM HarpyXeHus 3a OuepefHylo CTyneHb
LlaBneHus npuHuMatoT 6nuxariwee 6onbliee 3HaueHue no 5.4.4.2.

[lns BOOOHACHIWEHHBIX FMMHUCTLIX 1 OPraHO-MUHEpanbHbIX rPyHTOB Mpu onpeneneHun #s
CnepyeT yuMTblBaTb WX BO3MOXHOE YaCTWYHOE pasynnoTHEHWe nocne otbopa v noabema

06pasLa Ha MOBEPXHOCTb, BLIYVCISIS OTHOCUTENBHOE PasynnoTHeHWe “F no dopMyne

_=ll-5y)
Py (5.29)

roe 0 - HayanbHbI KO3MULMEHT NOPUCTOCTM TPyHTA nocne nofbema obpasua Ha
NMOBEPXHOCTb;

S . KO3 PULIMEHT BOAOHACHILEHUS rPyHTA Nocne nofbema obpasLa Ha NoBepXHOCTb.

5.4.4.4 Ha kaxpnoun CTyneHn HarpyxeHusi obpasua perucTpupyoT nokasaHusi npubopos s
U3MepeHns BepTuKanbHbIX nedopmaunii B Cnepylower nocnenoBatenbHOCTU: nepsoe

rnokasaHuve - cpasy nocne npunoXeHus Harpysku, satem vepes 0,25; 0,5; 1; 2; 5; 10; 20; 30 MuH
1 panee c UHTepeanom 1 4 B TeyeHne paboyero OHS, a 3aTeM - B Ha4ane 1 KoHue paboyero aHs.

MpuMeyaHue - YkasaHHOE BPEMS CHATWS MoKasaHuil MOXeT ObiTb HECKONbKO W3MEHEHO ANs
yno6cTBa NOCTPOEHUS KPYBOM KOHCONMAALMU METOLOM "KBaAPATHOrO KOPHS 13 BPEMEHMN" (CM.
54.45,545.1).

5.4.45 [1ns BOOOHACHIWEHHbIX B NPUPOAHOM 3aneraHum rpyHToB U rPYHTOB, NPUBEAEHHbIX B
BOLOHACHIWEHHOE COCTOSIHME MpedBapuTeNbHbIM  3amadmBaHneMm (cM. 5.4.3.4), Bpems
OKOHYaHWS ynnoTHeHUs obpasua rpyHTa Ha OaHHOW CTYNEeHW HarpyXeHws ONs TAVHUCTBIX,
opraHo-M1HepasnbHbIX U OpraHNnyYecknx rpyHTOB onpenenstoT kak Bpems 3asepueHns 100%-
HOV chunbTpauUMoOHHON KoHconmaauum [3]. [ns aToro B Npouecce UCMbITaHUS CTPOST rpadpmk
3aBuUCUMOCTM Adedpopmaumm obpasua BO BPEMEHU - KPWBYIO KOHCONMAAUMW, KOTOPYO
obpabaTbiBalOT METOAOM "KBALPATHOrO KOPHS U3 BpeMmeHu" (Takxe BO3MOXHa obpaboTka
norapMgOMMYeckum  MeTodoM) U OfnpedensioT BPeMs OKOHYaHWs  OUNbTPaLMOHHON

KoHConMaaumm 100 (cM. npunoxeHue K).

54.4.6 ,D,J'IFI HEBOOOHACbIWEHHbIX B MPUPOOHOM 3aneraHnm rnmHUCTbIX rPYHTOB, NPOCan04HbIX,
HabyxalowWwmx 1 3aCONeHHbIX TPYHTOB, a TakXe MEecKoB YnnoTHeHWe obpasua Ha A[aHHoM
CTYMEHN HarpyXeHus MPOAOMXAOT 0O MOMEHTA [OCTUXEHUS YCIOBHOW crabunusaunu
nedpopmaumu obpasua.

3a KpuTepwuit ycnoBHoi ctabunusauum gedoopmaumy obpasua npyHMMaloT ee npvpalleHne He
npesblwatowee 0,05% 3a BpeMsi, ykazaHHoe B Tabnuue 5.3.

5.4.4.7 MNpwu MCAbITAHUN HACHIMHBIX TPYHTOB C 3aA4aHHbIMU NMAOTHOCTbLIO Y BNAXHOCTbIO CTYNEHU
[aBfieHNs 1 BpeMs UX BblAEPXKN NpuHUMatOT Nno 5.4.4.2,5.4.4.4 n5.4.4.6 vin B COOTBETCTBUN C
NpOorpamMmoii UCNbITaHWA B 3aBUCUMOCTM OT HaYaNbHOro KO3 huLMeHTa YBNaxHeHUs rpyHTa

Ky
(c™. Tabnuuy 5.10), onpenensemMoro Kak OTHOWEHWE BNaXHOCTU HACbIMHOrO rpyHTa B

KOHCTPYKLUMM K ONTUMAasbHON BRAXHOCTW TPyHTa MPU €ro MakCUManbHOW MAOTHOCTW Mpu
cTaHgapTHoM ynnoTHeHun no MTOCT 22733.

Tabnuua 5.10 - CTyneHn AaBneHWs W BPEMS WX BbIOEPXMUBAHWS B 3aBUCUMOCTU OT
KoagppuLMeHTa YBNaxXHeH s rpyHTa

KOSGhCpULMEHT YBNAXHEHNA | v nor iy napnenys Pi  [BPEMA BolASPXUBaHMS CTyMeHel
rpyHTa KS’RH MMa L 4
“12 0,02 1
1,20-1,25 0,015 3
1,26-1,35 0,010 10
21,35 0,010 24

MpumeyaHue - MocnenHO CTyNeHb Harpysky BbIAEPXUBAIOT A0 YCNOBHOW cTabunusaumu
necpopmaLmm B COOTBETCTBUM C 5.4.4.6.




5.4.4.8 Mo cneuvanbHOMy 3ajaHulO ON8 ONpPefeneHus Moayns LedpopMmauuy Mo BETBM
MOBTOPHOIO HarpyXeHusi MoxeT ObiTb MpoBedeHa pasrpyska obpasua rpyHta, a 3aTem
NMOBTOPHOE HarpyXeHue. MocnenHss CTyneHb pPasrpy3ku U Hayano MOBTOPHOrO HarpyXeHwus
onpefensiotcs  3agaHueM. [pu  MNONHOWM  pasarpy3ke MNocNedHss CTyneHb  LONXHa
COOTBETCTBOBATb MOABMEHWIO OT WTaMmMna W CMOHTMPOBAHHOTO HA HEM W3MepUTENbHOro
obopynosaHus. MOBTOPHOE HarpyXxeHue MPOBOASIT B MOCNEAOBATENbHOCTY, aHanormyHoi
nocnenoBaTeNbHOCTV MEPBOrO HarpyXeHusi. Yucno cTyneHein npu pasrpy3ke LomyckaeTcs
YMEHbWUTb.

Pervnctpaunio negopmaumm obpasua npu pasrpyske 1 NOBTOPHOM HarpyXXeHun BenyT yYepes
WHTEepBasnbl BpeMeHW, ykasaHHble B 5.4.4.4, a KpUTepuin ycnoBHo ctabunmusaumn negopmaumm
npuvHMMaloT no 5.4.4.6.

5.4.4.7 Tocne OKOHYaHUS WCMbITaHWUs HeobXoOMMO yianvuTb BOLYy CBepxy obpasua u 13
NoAAoHa, OMyCTUTb appeTup, CHATb Harpysky, B3BecUTb pabouyee KONbLO C TPYHTOM,
onpeaennTb BAaXHOCTb M MacCy CyXoro rpyHTa.

5.4.5 MpoBefeHne CMbITaHUs ANS ONPeAeneHus XapakTepucTuk KoHconupauum “vn “o

5.4.5.1 VicnbiTaHne NpoBoAAT NPV NOCTOSAHHOM 3aAaHHOM AaBNEHWUN. YCNOBUS OPEeHVNPOBaHUS
obpasua (O[HOCTOPOHHEE WM OBYXCTOPOHHEE) AOMXHbl ObiTb 3adaHbl B nporpamMme
venbiTanuin. 3afaHHoe [naeneHve Ha obpaseu nepepatoT cpasy. Ledopmauum obpasua
perucTprpyloT 4epes MpPoMeXyTKN BpeMeHu, ykasaHHble B 5.4.4.4. B npouecce ucnbiTaHns
CTPOAT KPWBYIO KOHCONMAAUUWM B KoopAMHAtax OTHOCWUTEeNbHas AedopMmaumst - KOPeHb
KBaOpaTHbIA W3 BPEMEHW WM WCMONb3YIOT NOrapuddMUYEcKyto LWKany BPEMEHU (CM.

npunoxenue K). Mpu 3ToM ans onpeneneHus “ pervctpaunio nedgopmauuii HeoBX0AMMO
NPoOAONXaTb [0 YCTAHOBNEHNS NMMHENHOrO y4acTKa BTOPUYHON KOHCONMAALINN.

5.4.5.2 Mpu onpeaeneHnm “ 1 & HackiNHbIX FAVHUCTBIX TPYHTOB € 3a4aHHBIMU NNOTHOCTBIO 1
BNAXHOCTbID YUYMTHIBAIOT NPV HEOOXOOUMOCTM peanbHbll FPaAMeHT OoTXaTusi MOPOBOM
XMAKOCTM, 3HAYEHNE KOTOPOro 3a4aeTcs B MPOrpaMMe MUCTbITaHWUiA.

LasneHne Ha obpasey ¥ , MlMa, Npu kOTOpoM ByaeT co3aaH 3afaHHblil FPaANeHT oTXaTus,
BbIYMCNAIOT NO popMy e

p=i (5.30)
roe { - 3apaHHbI rpagueHT otxatua, MMa/cwm;
! - invHa NyTV coMNbTpaLMM Boabl 13 06pasLia, CM.
5.4.6 ObpaboTka pe3ynbTaToB
’ E

5.4.6.1 Ilns onpeneneHns xapakTepucTuk e ved 1 Bk o pesy/nbTaTtaMm WChblTaHWUs LS

KaX A0V CTYMNEeHN HarpyXXeHns BbIYUCTSIOT:
- aBCOMIOTHYI0 BEPTUKATbHYIO CTABUNN3NPOBAHHYI0 AedpopMaumio obpasua rpyHta &% | mm,

KakK cpelHeapudMeTnyeckoe 3Ha4veHue nokasaHwuii U3MepuTesibHbIX YCTPOWCTB 3a BblYETOM
nonpaekm Ha AedopMaLmio KOMMIPECCUOHHOTo npubopa L& ;

- OTHOCUTENbHYIO BEPTUKaNbHYIO AecpopMaLyio obpaaLia rpyHTa 5 ~ 2% /%
- KOS(p PULIMEHT MOPUCTOCTU rpyHTa £ npwv naBneHnsx Fino gopmyne
g =eg ~ 5(l+eg) . (5.31)

5.4.6.2 M0 BLIYMCAEHHbIM 3HAYEHUSIM CTPOSIT rpadouk 3asucumocTin =~ 7 (21 yan 2 = F(P) oy,
npunoxenwue J1). Yepes Toukn rpadomka NpoBoAAT OCPEAHSIOLYIO NAABHYIO KPUBYIO.

-1 . )
5.4.6.3 KoagpuumeHT cxumaemoctn e MMa™ |, Ha kaxmoi CTyneHu Harpyaku oT £ o

. -1
P4l gpyncnsiioT ¢ TOYHOCTbIO 0,001 MMa™ no chopmyne

_ % T &y

P TPy (5.32)
roe % v %41 - K0ath PULMEHTH MOPUCTOCTU, COOTBETCTBYIOWME faBneHnam 1 n P

5.4.6.4 OpnomeTtpuyeckuii Momynb AedopMaumm Eoea U Mogynb dedpopmMaumu no AaHHbIM

KOMIMPECCUOHHBIX UCMbITaHWUI e , MMNa, B 3agaHHOM uWHTepBane naBneHmmAp (cekywme
MOy M) BbIYUCASAIOT € TO4YHOCTbIO 0,1 MIMa no doopmynam:

tp
E i = —
o he (5.33)



By = FHopg B (5.34)
unu

_lta

i
oo (5.35)

&

roe Fit N3MeHeHNne OTHOCUTENbHOro cXaTunsa, CoOoOTBETCTBYIOLEe Ly ;

P KO3 PULIMEHT CKXMMAEMOCTN, COOTBETCTBYIOLNIA Ly ;

g KOS PULMEHT, YUYNTbIBAIOWMIA OTCYTCTBME MOMEPEYHOro pacWupeHnsi rpyHTa B
KOMMPECCUOHHOM NMprBope 1 BblYMCSieMbIl Mo dhopMyne

-3 (5.36)

roe? - KO3 PULMEHT nornepeyHon nedpopmauunn, ornpenensemblin no pesynbraram
UcrbiTaHuini B npubopax TPEexXoCHOro cxatus no 5.3 nWnu B KOMMPECCMOHHbIX npubopax ¢
n3MepeHnem 60KOBOr0 LaB/EHUS.

[Mpn OTCyTCTBUMN 3KCMEPUMEHTANbHBIX AaHHbIX AOMYCKaeTcs NpUHMMAaTb g paBHbiM 0,8 - ons
neckos; 0,7 - onga cynecei; 0,6 - N cyrnnHKoB 1 0,4 - ANS rNVH.

5.4.6.5 KoathULMEHT (DUNbTPALMOHHON KOHCOnMAauMM < 1 KO3MULMEHT BTOPUYHOI

KOHCOnngauumn o, onpenendroT B COOTBETCTBUNU C MPUNOXKEHNEM K.

5.4.6.6 CTpYKTypHYIO MPOYHOCTb Ha cxaTue s | Mla, onpenensioT kak nasneHve, npu
KOTOPOM OTHOCWTEeNbHasi BepTukanbHas gedpopmaums obpasua rpyHTa £ npesbicut 0,005 (cMm.
5.4.4.3).

5.5 MeTon cythO3nOHHOr o oKaTus
5.5.1 CywHocTb MeTona

5.5.1.1 UcnbiTaHne rpyHTa MeTonoM CydPO3MOHHOIO CXaTusi B pesynbtare pacTBOpPeHus n
BblHOCA COner npu uabTpauMm BOAbI MPOBOLASAT AN  ONpeneneHvus  Ccnenyowmx
XapakTepuUCTUK 3aCONEHHbIX (CoaepXalumx nerko- u cpefHepacTBOPMMbIE CONW) NECKOB (KPpOMe

~ £
rpaBenucTbix), Cyneceil M CyrAMHKOB: OTHOCUTENLHOrO CyDO3MOHHOTO cxatus ~# n

HauanbHOro NaBNEHUS CydPO3NOHHOTO cxatus ©& .

5.5.1.2 9Tn xapakTepucTuKu ONpenensioT No pesynbtataMm WCMbiTaHuin o6pasLoB rpyHTa B
KOMMPECCUOHHO-PUNbTPALWMOHHBIX  MPMBopax, WCKYaWMX  BO3MOXHOCTb  6OKOBOroO
pacwvpeHust obpasua rpyHTa npuw ero HarpyXXeHum BepTuKanbHOM Harpy3Kow.

Pe3ynbTatbl uMcnbiTaHWA AOMXHbI ObiTb OCPOPMIEHbl B BUAE rpacorikoB 3aBUCUMOCTEN
IedpopmMauuin obpasLa oT Harpy3sku.

5.5.1.3 [ins ncnbiTaHwii ncnonb3ytoT obpasubl rpyHTa no 5.4.1.4.
5.5.2 ObopynosaHue 1 npubopsi

5.5.2.1 B cocTaB ycTaHOBKM ANS MCMbITAHWS FPyHTa Ha CY(PO3VNOHHOE cXatue AO0/XKHbI
BXOOMNTb:

- KOMMPECCUOHHO-(OUNbTPALMOHHbIA NPubop ¢ pabouynM KOMbLOM C BHYTPEHHUMYK pasmepamu
no 5.4.1.4;

- MEXaHW3M L7151 BEPTUKANbHOr O HarpyXeHus obpasua rpyHTa;
- yCTpOMCTBA ANS U3MEPEHUS BEPTUKANbHBIX Aedopmauuii obpasua rpyHTa.

KOHCTpyKUMS KOMMNPECCUOHHO-CPUNbTPaLUMOHHOrO npubopa npuBefeHa B MpUNoXeHun M,
pazgen M.1.

5.5.2.2 KOHCTPYKLMS| KOMMPECCUOHHO-CP Wb TPaLMOHHOro Npubopa fonxHa obecneynsaTh:

- nopavy BoAbl K obpasuy rpyHTa CHM3y (Cxema BOCXOASLWEro noToka) Mnu cBepxy (cxema
HUCXOAAWEro NoToKa);

- 0TBOL BOAbl, NPOChMbTPOBAaBIIE/CS Yepe3 obpaseL, rpyHTa, U HaKOMNeHWe ee B MEepHOM
cocyne;

- HenmpepbiBHYIO Ha MPOTSKEHUM BCEro MCMbiITaHWs (OUIbTPALUMIO BOAbl, FEPMETUYHOCTb
OCHOBHbIX geTanei npubopa;



- NEpBOHaYanbHY Harpy3ky Ha obpaseL OT WTaMmna v 3aKPenneHHbIX Ha HEM N3MEPUTENbHbIX
npnbopos o 5.4.2.2.

5.5.2.3 KoMNpeccuoHHO-(pUnbTpaLMoHHble MNpubopbl TapupylT Ha cXatue C MOMOLbIo
MeTannuyeckoro sknagbiwa no 5.4.2.3.

5.5.3 MNoaroToska K UCMbITAHUIO
5.5.3.1 ObpaseL rpyHTa U3roTasnmeatoT ¢ y4eToM TpeboBaHuin 5.4.1.4.

5.5.3.2 JlonofHWTENbHO K (PU3UYECKMM XapakTepucTvmkam (cM. pasgen 4.4) AonxHbl ObiTb
onpeneneHbl: kKoaguumeHt unbtpaumm no [OCT 25584, KkonuyectBO nerko- w
CpenHepacTBOPUMbIX CONel (CTeneHb 3acCONEHHOCTU) W UX KayeCTBEeHHbIi cocTas (Mo
pesynbTatam aHanu3a BOAHOW U CONSIHOKMCNON BbITAXeK). [0 cneunansHOMy 3agaHuio 4ns
3aCOMEHHbIX FNVHUCTBLIX FPYHTOB OMPeAensioT eMKOCTb MOr/OWEeHNst U cocTaB OBMEHHbIX
KaTMOHOB.

5.5.3.3 [MoAroToBKy K MCMbITaHMIO MPOBOASAT B cOOTBETCTBMMN € 5.4.3.2 11 5.4.3.3.
5.5.4 lpoBeneHve ncnoliTaHns

5.5.4.1 VcnbiTaHus 3aCONEHHbIX TPYHTOB B KOMMPECCUMOHHO-(PUIbTPALUMOHHOM npubope
MPOBOAAT MO CXEMaM:

- "oAHOW KpvBOWK" (MPW wWChbITAHMM OAJHOro obpasua rpyHTa) - L1 OfnpeneneHus
XapakTepuUCTUK CXUMAeMOCTN rpyHTa MPUPOLHOW BNAXHOCTW MPU PasnuyHbiX OaBNEHUSX,
OTHOCWUTENbHON MPOCafOYHOCTU U OTHOCUTENBHOIO CYdP®O3MOHHOIO CXartus npu OOHOM
3a[aHHOM 3Ha4YeHUN faBrieHns;

- "Tpex KpuBbIX" (MpW MChbITaHUM TpeX 06pasLOoB rpyHTa) - LS ONPELENEHNst NPU PasNyHbIX
LLaBNEeHUSIX XapaKTepUCTVK CXMMAeMOCTU TpyHTa MPUPOLHON BNAXHOCTW, OTHOCUTENbHOW
NPOCaA0YHOCTM N OTHOCUTENbHOMO CYdPO3NOHHOIO CXaTus.

5.5.4.2 KoOMNpeccuoHHO-pUNbTpauUMOHHbIE WUCMbITAHNS TPYHTOB MPOBOASAT MO CXeme
HUCXOLOSIWEro WM BOCXOASIWEro MOTOKa (OUbTPYIOWENA XUAKOCTW, a TakxXe npu Nobbix
3HaueHNAX rpaameHTa Hamnopa £ npu ycnoBum 0TCYTCTBUS MEXaHNYECKON Cyddcpoamm.

5.5.4.3 lMpwu ucnbiTaHuy nNo cxeme "0AHOW KPMBOM" Harpysky Ha obpaseL, rpyHTa MpUpPOAHOWA
BNAXHOCTU MEpenaloT CTYNEHsIMA HarpyXeHus 00 3aLaHHOro AasfieHusi ¥ aHanornyHo
KOMMNPECCUOHHOMY uchbiTaHuio (cM. 5.4.4.2, 5.4.4.4, 5.4.4.6). MNocne ycnoBHOW cTtabunusauum
nepopMaumm  ofpasua rpyHTa npu  aasneHud £ ero HeobBX0AWMO 3aMOYUTb  BOOIA,
npojonxas 3amauvBaHve A0 YcnoBHoW ctabunuaaumuv npocanku no FOCT 23161. Mocne
OKOHYaHWs NpPOCadoyHbIX fedhopMaumnii UaM B ClyvYae MX OTCYyTCTBMS CcnedyeT HauvaTtb
HenpepbIBHYI0 OMNbTPaUMIO BoAbl Yepes obpasel (Mpy 3aAaHHOM aasneHun £ ) 0o YCNoBHOW
ctabunusaumm cydpo3noHHoro cxatus (cM. 5.5.4.6).

5544 WcnbiTaHne no cxeMe "Tpex KpuvBbiX" MPOBOAST Ha Tpex obpasuax rpyHTa
HeHapyIWeHHOro CNOXeHNs, 0TOBPaHHbIX 13 OJHOTO MOHONNTA U OTINYAIOWMXCS MO MNOTHOCTM

3
cyxoro rpyHTa He 6onee yem Ha 0,05 r/cM™ , nam Ha Tpex obpasuax HapYWEeHHOro CNOXEeHUs,
UMEIWMX 04MHAKOBbIE (3aaHHble) CTeNeHb 3aCONEHHOCTU U MNOTHOCTb CYXOro rpyHTa.

OauH obpasell UCMBLITHIBAIOT MPU NPUPOAHON BnaxHocTu. Mpu aToM Harpy3ky Ha obpasel
rpyHTa NPUKNaabIBaloT CTYNEHSIMI HAarpyXeHns [0 3a4aHHOro aasneHus £ B COOTBETCTBUM C
5.442.

BTtopoii obpaseL HaAneXxuT nepes HarpyXeHWeM 3amounTb (6e3 NPUMEHEHWs appeTupa) 4O
MONMHOro BoAoOHachblweHns (cM. 5.4.3.4) u 3aTteM npvknagbiBaTb Harpysky Ha obpasel
CTYNEeHsIMM 00 3a4aHHOr0 faBNeHns B cooTBeTCTBUMN € 5.4.4.2,5.4.4.4,5.4.4.6.

Mocne ycnosHoM cTaBunusaumyu cCXatus BOAOHACHLIWEHHOrO rpyHTa HEob6XOAMMO HauaTtb
HenpepbiBHYI0 hUAbTPaLMIO BOAbI Yepes obpasel (NP Hen3MeHHOM 3aaaHHOM AasneHun £ )
[l0 YCNOBHOM cTabunmaaumm cyd o3MOoHHOr0 CXaTus.

TpeTuii obpasel cnepyeT 3aMo4MTb 40 MOMHOrO BoAOHACHIWEHMs (6e3 nepeaayn Harpysku Ha
obpasel rpyHTa 1 6e3 NpuMeHeHWs appeTvpa) 1 3aTeM NPOBOAUTL BbllWeNnadynBaHue conei
(pacconeHve rpyHTa) NyTeM HenpepbiBHOW (bunbTpauum BOAbl UAM XWUIAKOCTW 3a4aHHOro
cocTaBa yepes3 obpasel. [locne yCnoBHOro paccosieHns rpyHTa NpUKNanbiBatloT Harpysky Ha
obpaseL, CTyneHsMu [0 3aLaHHOrO AaBNeHWsI P B cooTBeTcTBMM C 5.4.4.2, 54.4.4, 54.4.6,
noanepxveas obpasel B BOOOHACHIWEHHOM COCTOSIHUN.

5.5.4.5 3a Kp1Tepwii YyCNOBHOrO Pacco/ieHus rpyHTa Nnpu BoilenayvnBaHum conei 6e3 Harpysku
(Mpn  vcnbiTaHMM MO cxeme "Tpex KpuBbiX") cnefyeT MpPUHUMMATb 3HAYEHUS CTerneHu

BbllLENaynmBaHns conem Bt , NpuBeaeHHble B Tabnnue 5.11.

Tabnuua 5.11 - 3HaYeHUsi CTENEHN BbilleNnaynBaHus cone B



Copiep>aHue BOAOPACTBOPUMLIX CONEM, | Bnauerust °f & saBucumocTyt ot BUOa rpyHTa, He
% MeHee
Mecok Cynecb CyrnmHok
Jo 5 0,80 0,65 0,60
5-10 0,85 0,70 0,65
11-20 0,90 0,80 0,75
21-30 0,95 0,90 0,85
Cs. 30 1,00 0,95 0,90

5.5.4.6 3a KpuTepuii yCNOBHOW cTabunnaaumm cydpo3voHHOIo CXaTns rpyHTa npy 3afaHHoM
- Pt

nasneHun £ npuHUMaloT npupalleHne 0THOCUTeNbHON aedpopMaumn — ¥ | He npesblwarowee

0,001 npw npupalleHn CTEMEHN BbllENayYvBaHUS CONe b6, = 0,1, a TakXxe npu ycnosuu, 4To

CTeneHb BblluenaynsaHns conem Pe (cm. 5.5.5.11) coctaBnsieT He meHee 0,6.

5.5.4.7 Tlocne Havyana dunbTpauuyM BoObl 4Yepe3 obpasel nokasaHus WHAMKATOPOB
LedoopMauuin permcTpupytoT B NepBblii Yac Yepes 15 MuH, Aanee yepes yac (HO He MeHee NsATU
pas) B TeueHve paboyero OHS, 3aTeM OAWH pa3 B A€Hb NPU UCMbITAHUU FPYHTOB, COAEpXalmnx
NlerkopacTBOpUMbIe CONW, U OLMH pa3 B ABa - TPU AHS MPU UCTILITAHUU FPYHTOB, COAEPXALMX
cpenHepacTBOPUMBIE COMK.

5.5.4.8 B npouecce BblenaynBaHns coneit Heobxoaumo oTbupath UAbTpaThl A4S
onpeneneHus B HUX KOJMYeCTBa COfieil MO Macce NAOTHOro ocTatka: nepsbll ounbTpart -
nocne cbopa 50 Mn XMOKOCTW, BTOPOW - Yepes LBoe - Tpoe CYTOK, Aanee - OAMH pas B HeAeso
NPV UCMbITAHUM TPYHTOB, COAEPXalunx NerkopacTsopuMbie CONN, N OAWH pas B ABE HeOenu -
Npv NCNblTAHWUWN TPYHTOB, COAEPXalumx cpeaHepacTBOpMMbIE CONU.

5.5.4.9 MNocne 3aBeplieHnsi UCNbITaHUs paboyee KO/bLO C BRaXHbIM FPYHTOM B3BEWMWBAIOT,
MPOBOLAT KOHTPONbHOE W3MEpEeHVWEe BbLICOTbl obpasua rpyHTa B KOJNble, Onpenenstor
BNAXHOCTb FPYHTa M MACCy CYXOro rpyHTa, a TakXe KONMYECTBEHHbIN 1 KAYECTBEHHbBI COCTaB
conen.

5.5.5 ObpaboTka pe3ynbTaTos

5.5.5.1 Mo pesynbTataM onbiTa BbIYUCASIOT Ha KaXAOW CTYMEHW HarpyxeHus abCconoTHYO

BepTMKanbHyl0 cTabunuavpoBaHHylo Jedpopmaumio obpasua rpyHTa by , MM, "

= Ay S h
OTHOCUTENbHYIO BepTuKanbHylo negopmaumio obpasua 5 = oy h“S , roe ™ - BblcOoTa
obpasua npu LaBneHUW, PABHOM HaMpsiXXeHU OT COBCTBEHHOro Beca rpyHTa Ha rnybuHe
oTbopa obpasua, M CTPOSAT rpaddvk 3aBUCUMMOCTW OTHOCUTENbHbIX AedopMmauuii ot

BepTUKanbHoro nasnenus =~ 7 (71 (oM. npunoxenue M, pasaen M.2).

5.5.5.2 B cny4ae HabyxaHusi 3aCONEHHOr0 rpyHTa Mpu UCMbITAHUU MO cXeme "Tpex KpuBbIX"
HeoBX0mMMO onpenenuTb CBOBOAHOE OTHOCUTENbHOoe HabyxaHue “s# no 5.6, a Touky,

cooTBeTCTBYyMOWYI0 “5We | BKtouMTb B rpadouk £ =7 (P) | oTknapbisasi ee Ha ocu opauHart Beepx
0T ocw abcumce.

5.5.5.3 lNMpw ncnbiTaHum No cxemam "oAHoN KpuBOW" 1 "Tpex KpuBbIX" XapakTEPUCTUKUN CXaTus
3aCONEeHHOro rpyHTa NpUpOaHOM BNaXXHOCTM ONpeaensioT B COOTBETCTBUN € 5.4.6.3 1 5.4.6.4.

5554 Tlpn wucnbiTaHMM nNO cxeme "OOHOW KPWMBOMN" OTHOCWUTENbHYIO NPOCaLOYHOCTb

3aCONEHHOrO rpyHTa “s onpenensior no FOCT 23161.

5.5.5.5 OTHOCMTENbHOE CYydhPO3NOHHOE CXaTne rpyHTa e npwv UCNbITAHUKN NO Cxeme "0aHOW
KPVMBOM" M MpPU HanuuMm npPocapouHbix Oedpopmauuii onpenensioT Kak LOoMoHuUTeNbHoe
OTHOCWTENbHOE cXaTne obpasua rpyHTa npyv 3aAaHHOM [AaBNEHWW W HEMpPepbIBHOW

hUnbTpaLmMM BoLbI MO (hopMy/ie

By Ay ~hygp
AW
ng e (5.37)

&k_y‘ ~
roe - CyqpO3MOHHOE CXaTume rpyHTa Mpu MOCTOSIHHON unbTpaumMm 1 3anaHHOM
nasneHun (abConoTHOE CyPPO3MOHHOE CXaTue), MM;

h
saLp - BpicoTa 06pasLa 3aMOYEHHOr0 FpyHTa NpU 3a4aHHOM AaBNEHUN, MM;

k .
& - BbicoTa oBpasua nocne CXaTusl B YCOBUSX MOCTOSIHHOM (OUAbTPAUMMA XNAKOCTU NpK
3a[aHHOM AaBNEHNN, MM.

5.5.5.6 OTHOCUTENBHOE CYyP(PO3NOHHOE CXaTue rpyHTa e npv ucnblTaHUy No cxeme "04HOMN
KpWBOR" 1 NPV OTCYTCTBUM NPOCAA0YHbIX AedhopMaLmii onpeaenstoT no popmyne



o Dy By Ry
T e g (5.38)

A _
roe ¥ - BbicoTa obpasua rpyHTa NnpupoaHOM BNaXXHOCTY NpY 3aAaHHOM AaBleHUN, MM.

5.5.5.7 OTHOCUTENbHYIO NPOCAAOYHOCTb “< [NS PasnMuHbIX AaBNEHWA NPU UCTbITAHUSX MO
cxeme "Tpex KpyBbIX" ONpenensioT Kak Pa3HOCTb 3HAYEHMN OTHOCUTENBHOrO CXaTns obpasLoB

B BOJOHACHILIEHHOM COCTOSIHIAM 522 1 NPV NPYPOAHOI BAAXHOCTM ™ UNK pasHOCTb opavHaT
COOTBETCTBYIOWMX KPMBBLIX rpacpukos £ =7 (2)

5.5.5.8 OTHOCUTENBbHOE CYO3MOHHOE CXaTne %4 nns pasnunyHbIX OasfeHun  npu
UCMbITaHNM MO CxeMe "Tpex KpuBbiX" ONPefensioT Kak pas3HOCTb 3HAYEHWU OTHOCUTENbHOrO
cxaTtusi 06pasLoB BblENOYEHHOrO FPYHTa M B BOAOHACHIWEHHOM COCTOSIHUM MM Pa3HOCTb

OpAMHaT COOTBETCTBYIOWMX KpuBbIX rpacpuka £~ 7P} | Mo sHavenmsim °¥ crposiT rpadpmk

aasucumocTn *¥ = /@) (cMm. npunoxeHne M, pazgen M.2).

5.5.5.9 HauvanbHoe pnaBneHne cyddO3UOHHOIO CXaTtus Pef onpenensiot no rpaduky
25 7P nowmumas sa P pasnenne, mpu KOTOPOM OTHOCMTENbHOE CydhdO3NOHHOE
cxartuve pasHo 0,01 MMa.

5.5.5.10 OTHocuTENbHOE CYPEO3UOHHOE CXATWME BBLIYUCHAOT C TOuYHOCTblo 0,001 MMa,
HayanbHoe AasneHue cydo3nMOHHOro cxaTus - ¢ ToyHocTblo 0,02 MMa.

5.5.5.11 B npouecce KOMNPeCcCMOHHO-O Wb TPALMOHHOrO UCMbITAHNA FPYHTA NPU HEMPEPbLIBHOM
punbTpaumMm BoAbl W 3aAaHHOM nasneHun £ cnedyeT CTPOWTb rpacdovk 3aBUCUMOCTU

OTHOCUTENBHOIO CydPPO3MOHHOIO CXaTus ¥F 0T CTeneHu BbillenaunBaHus Coneil & (cm.
npunoxenue M, pasnen M.2), onpenensemori no popmyne

ko
Z{WW
ﬁf = —B
sl (5.39)
roe * - uncno onpeneneHuii NNOTHOro ocTaTka PUNbTPALINM 32 BPEMS UCTLITAHWIA;

Yw - o6bem BOAbI, MPOPMIbTPOBABLENCA Yepe3 06paseL, rpyHTa 3a nepuon Mexny OByMs

nocnenywwnmMm onpeneneHnaMmm nnoTHOro octaTka, n;

X - cpenHeapudMeTNYECKOE 3HAYEHME ABYX MOCAEAYIOWMX ONPEAENEHUA MNOTHOro ocTaTka
(PUNbTPATOB 32 BbIYETOM MIOTHOrO OCTaTKa PUAbTPYIOWEN XUILKOCTU, I/1;

Dsat _ crenenb saconenHocTy rpyHTa (MPUHUMAT Mo peaynbTaTaM onpefeneHuii cpeaHen
CTENeHun 3aCONEHHOCTY MOHONTA, U3 KOTOPOT O Bbipe3atoT obpaseL rpyHTa), A.e.;

®1 - macca cyxoro o6pasua rpyHTa nepe HauasnoMm UCrbITaHuiA, T.

5.5.5.12 [locne OKOHYaHUS KOMMPECCUOHHO-PUNbTPALMOHHOIO MCMbITaHWS, a TakXxe nocne

BblluenaumBaHns conen 6e3 Harpyskum W Mnocnenylowero 3sarpyXeHus obpasua cnenyet
£ =

NPOM3BECTM KOPPEKTMPOBKY rpadouka ~ ¥ S8 , noacraenas B dpopmyny (5.39) BmecTo

3HaueHns U5 3naueHMe HauanbHOW CTEMeHM 3acoMeHHOCTM obpasua rpyHTa Do, sat
ornpenensemon no gopmyne

e
DD,saI =1 __2(] _Dl,saa‘)
i , (5.40)

roe ™2 - macca cyxoro o6pasua rpyHTa nocne OKOHYaHus UCMbITaHns, T;

By sal _ crenemb saconemHocTn obpasua rpyHTa nocne oKOHYaHus UCMbITaHus, 4.e.

5.6 MeTopg onpenenerHns HabyxaHusa U ycaaku
5.6.1 CywHocTb MeTona
5.6.1.1 VicnbiTaHus NpoBOASIT ANS ONPefeNeHns nokasaTtenei, xapakTepUsyiowmx N3MeHeHne
obbeMa TNMUHUCTBIX TPYHTOB MPU BOAOHACHIWEHNM (HAbByxaHWe) UnU BbiCbIXaHUM (ycamdka).
OnpenensioT cnefylomMe XapaKTepucTukum HabyxaHus: cBo6oaHoe HabyxaHue “swe
HaByxaHue NoOf Harpyskol ¥ | naBnenne HabyxaHus ¥s¥ | BNAXHOCTb FpyHTa nocne
HaByxaHus ¥ 1 xapakTepuCTUKN ycaaku: ycafka no Beicote °# , amametpy “4 n o6bemy *v |

W
B/IAXHOCTb Ha npegene ycagku ¥ .



5.6.1.2 XapakTepucTuku HabyxaHusi onpedensioT Nno pesynbTataMm UCnbiTaHuii 06pasLoB B
npubopax ceobomHoro HabyxaHus rpyHToB (MHI) u B KkOMMpeccuoHHbIX npubopax npw
HacbllleHNn FpyHTa BOLOW WM XUMWUYECKMM pPaCcTBOPOM. YcamkKy rpyHTa Onpedensior B
ycnosusx cBo6oAHON TpexocHon aedopMaumy o6pasLia Npu BbICbIXaHWN FPyHTA.

Pe3ynbTatbl uMcnbiTaHWiA AONXHbI ObiTb OCPOPM/IEHbI B BUAE rpachvikoB 3aBUCUMOCTEN
OTHOCWTEbHBIX fedpopmaunii HabyxaHust obpasLa oT Harpysku n usMeHeHusi o6 ema obpasua
0T BNaXHOCTV NpU ycarke.

5.6.1.3 [Ouanas3oH [aBneHWid, mpu KOTOPbIX MPOBOASIT UCMbITaHUs Ha HabyxaHwe nog
Harpyskon, onpenensieTcs B NporpamMme WCMbITaHW C y4eTOM nepefasaeMblXx Ha OCHOBaHue
HarpysoK v naeneHus HabyxaHus rpyHTa (cM. 5.6.4.2).

5.6.1.4 [Ons wcnbiTaHuii MCnonb3yloT 06pasubl HEHapyWEHHOro CHO0XEHUS C NPUPOAHON
BNaXXHOCTbIO Unn 06pasLibl HAPYWEHHOrO CMOXEHUS C 3a4aHHBIMU 3HAYEHWUSIMU MIOTHOCTU U
BnaxHocTtu. O6pasubl rpyHTa NPUPOLHOrO CNOXEHWS AN UCTIbITaHUA CBOBOAHOT0 HabyxaHws,
HabyxaHus nNoA Harpyskol 1 ycanku cnenyeT Boblpe3aTb U3 0JHOr0 MOHONMUTA FPyHTAa.

Obpasel rpyHTa ANns onpefeneHns cBoboAHOro HabyxaHus LONXeH UMeTb hopMy LMNMHIOPA
onameTpomM He meHee 50 MM 1 COOTHOLWEHME HavanbHOro auametpa u BbicoTbl oT 2,5 0o 3,0.
Jns vcnbiTaHWii B KOMNPECCUOHHBIX Npubopax ucnonb3ytoT obpasubl rpyHTa no 5.4.1.4. He
JonyckaeTtcs  MCnonb3oBatb AN UCMbITAHUA  TAMHUCTbIE  FPYHTHI,  colepxalue
KpynHOOB/1I0MOYHbIE BKOYEHUS pa3mepamu 3epeH Bonee 5 M.

5.6.1.5 Obpasupl Npy UcnbiTaHnn Ha HabyxaHwe cnepyeT 3anvMBaTh rPyHTOBO BOAOW, B3SATON C
MecTa otbopa rpyHTa, BOAHOW BbITAXKOA WAW BOLOW NWTbEBOro kavectea. B cnydasx,
onpenensiemMbix NPoOrpamMmor nccnenoBaHuin, OOMNycKkaetcs MpUMeHeHwe AUCTUNNNPOBaHHOW
BOJbl 1 UCKYCCTBEHHO MPUrOTOB/IEHHbIX PACTBOPOB 33aHHOr0 XMMNYEeCKOro cocTasa.

5.6.1.6 VicnbiTaHne ons onpeneneHns XxapakTepucTuk HabyxaHus NpoBoAsT 4O NpekpaweHus
nornowexHnst 06pasLUoM rpyHTa BoAbl (MM pacTBopa), a ycaaku - 40 MOSIHOM MoTepu UM
BnaxHocTu. Mpu ycagke ucnapeHve BoAbl (Man pacTeopa) M3 obpasua rpyHTa He HOMXHO
BbI3blBaTb 06Pa30BaHMsi HA HEM YCa04HbIX TPELMH.

5.6.1.7 CBoboHoe HabyxaHue onpeaensoT UCMbITaHWEM OAVHOYHOro obpasua rpyHTa.

Ha6yxaHme nog, Harpyskoi onpenenstoT WCMbITAHUEM MapTUM  UAEHTUYHbIX oépasu.oa,
Bblpe3aeMblX U3 OAHOro MOHONUTA rpyHTa, NyTeMm obxaTtus ux AaBneHUeM u nocnenytouwero
BOOHAaCbIWeHUA.

5.6.2 ObopynosaHue 1 npubopsi
5.6.2.1 B coctas MHI gonxHbl BXOAUTb CNeaytowme OCHOBHbIE Y3/bl U AeTanu:

- ocHOBaHue npubopa, paboyee KONbLO C BHYTPEHHUM AnameTpoMm no 5.6.1.4, Bknaapiw-wabnoH
(ans BblA@BNMBaHMS YacTu obpasua 13 paboyero konbua), obecrneunsamLmin BLICOTy obpasLa B
Konbue He MeHee 10 MM, NMepdOPVPOBaHHbIA BEPXHWIA WTaMM, NepdopvpOBaHHbIA NOALA0H,
BaHHOYKA ANt XULKOCTH;

- YCTPOWCTBO ANSl U3MEPEHNS BEPTMKabHbIX JedhopMaumii obpasua.
5.6.2.2 KoHcTpykuus MHI gonxHa obecneunBatb:

- HENOLBUXHOCTb paboyero KonbLa Npu UCMbITaHWK;

- nopavy Boabl K 06pasLly CHU3Y 1 e€ OTBOA;

- BEpTMKanbHoe AaBneHne OT WTamna, N3MepuTensHOro 060pynoBaHNs, PacnonoXeHHOro Ha
HEM, U ApYyryX HeypaBHOBELEHHbIX aeTanei He 6onee 0,0006 MIa.

5.6.2.3 [lns onpeneneHnst HabyxaHus rpyHTa Mo Harpyakol MCMOoNb3YOT KOMMPECCUOHHbIE
npubopbl o 5.4.2.1 n5.4.2.2.

5.6.2.4 [ins onpenenennst ycaaku rpyHToOB HEO6X0ANMO UMETh:
- paboyee KONbLO KOMMPECCUOHHOrO Npubopa BHYTPEHHUM AnameTpoM no 5.4.1.4;
- IpeMeTHOe CTEeK/10, MOKPbITOE TOHKMM POBHbIM CIOEM NapaduHa;

- EMKOCTb C KPbILWKOW (CTEKNSHHBIA KONnak unu akcukatop) o6 beMoM He 6onee 1 n Ans cywku
o06pasLos;

- WTaHreHLMPKY Nb;
- MUKPOMETP.

5.6.2.5 KomnpeccroHHble npubopbl TapupylT Ha CXaTue C MNOMOWbI MeTannmyeckoro
BKnagbiwa no 5.4.2.3.

TapnpoBKy NPOBOAAT MPU TPEXKPaTHOM HarpyxeHuu npubopa, Kaxabli pa3 ¢ 3aMeHoi



(PVNbTPOB Ha HOBLIE.

Mo pesynbTaTam TapMpOBKM KOMMPECCUOHHOMO Npubopa cnefyet cocTaBuTb Tabnuuy BENUYUH
necbopMaumin £ Npy pasnmyHbIX 4aBNeHUsIX.

Ons tapuposku MHI B pabouyee KonbLO cneayeT 3anoXuTb OBa OyMaXHbIX (PUIbTPA,
YCTaHOBUTb YCTPOWCTBO AN M3MEpPEeHUs BepTuKanbHbiX Aedpopmaumii obpasua, 3amounTb
hunbTpbl U 3aperucTpupoBath Aedpopmaumio £ . [INs KOHKPETHO napTun puibTpoB
nonpasky £ MpUHMMAOT Kak CpefHeapugMETMYecKoe 3HaueHve aedopmauuii Tpex nap
oUNbTPOB.

5.6.3 [Moarotoeka kK UCnbITaHNIO
5.6.3.1 ObpasLbl rpyHTa M3roTaBnMBatoT C y4eToM TpeboBaHwin 5.6.1.4.

5.6.3.2 MNpwn onpeneneHnn ceobogHoro HabyxaHusi yacTb obpasua C MOMOLbI0 BKNadblwa -
wabnoHa BbloaBnMBalOT U3 paboyero KoMbLa U CPe3aldT HOXOM Tak, u4Tobbl BbicoTa
ocTaslwerocs obpasua 6bina He MeHee 10 MM.

5.6.3.3 ObpaseL rpyHta B pabouyem Konblie MOKPbIBAOT C ABYX CTOPOH puAbTpamu wu
noMeLaoT:

a) Npu onpenenexHun cBobonHoro HabyxaHus - B MHI;

6) Npv onpeneneHn HabyxaHns oA Harpy3KoW - B KOMMPECCUOHHBIV Nprbop.

3aTeM NpoBOAAT Crenytolmne onepauny:

- PErynupyIoT MexaHu3M HarpyxeHus obpasLa B KOMNPECCMOHHOM Npubope;

- yCTaHaBnMBaIOT YCTPOWCTBA AN N3MEPEHNS BEPTVKANbHbIX fedopMaLmii 06pasLios;
- 3aNNCbIBAIOT HaYabHbIe NOKa3aHWs yCTPONCTB.

5.6.3.4 MNpwu ncnbiTaHUK FPpyHTa Ha ycaaky obpaseL rpyHTa N3BAeKaloT U3 KOMbLa U NOMeLaoT
Ha npegMeTHOEe CTeK/0, MOKPbITOE TOHKMM POBHbIM CROEM napaduHa. 3ateMm u3MepsioT
BbICOTY B LieHTpe 06pasua, a ero guameTp - No TpeM, 3apaHee pasMeyeHHbIM HanpaBneHusIM.
Pe3ynbTaTbl U3MepeHuii 3anncbiBaOT B XypPHa UCMbITaHUNA.

MonagaHue NpsiMbIX CONMHEYHLIX NMydYelt Ha oBpasilibl FPyHTa BO BPEMs WUCMbITAHUA ycaaku He
Jonyckaetcsi.

5.6.3.5 XapakTepucTukn HabyxaHusi TAMHUCTOrO TPyHTa HapyWeHHOro CNOXEHWs cnepyet
onpenensiTb Ha 06pasuax ¢ 3afaHHbIMU 3HAYEHNSIMU MAOTHOCTU U BNAXHOCTW.

5.6.3.6 lNMpn onpeneneHnn xapakTePUCTUK yCaOkKu rpyHTa HapyLWEHHOro CNOXEeHUs cnenyet
NPUMeHsITb obpaseL, rpyHTa BNaXHOCTbIo, HAa 5% - 10% npeBbiwarolLein BNaxXHOCTb FpyHTa Ha
rpaHuue TekyyecTu. [pyHT BblOEpPXMBAOT B MYCTOM SKCUMKATOpPE B TeYeHWe CyTOK. 3aTem npu
noMowy WnaTenst 3anoNiHAOT rPYHTOM paboyee KONbLO, BHYTPEHHSISI MOBEPXHOCTb KOTOPOro
npenBapuTENbHO CMa3aHa TOHKUM CNOEeM TeXHUYecKoro BasenuHa. ObpasoBaHve nycToT npu
nonroToeke obpasua He JonyckaeTcs.

MpuroToBneHHbIN 0bpaseL, Ha NPeLMEeTHOM CTeKNe NOMELWAloT Nog CTEK/SIHHbIA KONnak uim B
EMKOCTb C KpbIWKOA. 3a HayanbHble pasmepsl obpasua NprHUMaloTCs pasmepbl Konbua no
BbICOTE M BHYTPEHHEMY LMamMeTpy.

5.6.4 [MposeneHne ncnbiTaHns

5.6.4.1 Mpwn onpeneneHun ceobonHoro HabyxaHus B MHI nogaT XnMAKOCTb CHU3Y obpasua u
perucTpupylot passutve gedopmauvii BO BPEMEHW MO MnokKasaHuaMm  MHAMKaTopos
nedoopmaumi.

5.6.42 Lns onpefeneHns 3aBUCUMOCTW HabyxaHWsi FPYHTOB OT Harpy3km W AaBieHus
HabyxaHus UCMbITHIBAIOT NapTuio 0bpasuoB, nepenaeas Ha HUX pas3fnuyHble AaBNeHWs Mo
cnepytolei nporpamme. Ha nepBoM KOMMPECCMOHHOM Nprbope AasneHne A0MXHO ObiTb 0KOM0
0,0025 Mrlla, 4TO COOTBETCTBYeT [aBlEHWIO OT WTamna M CMOHTUPOBAHHOIMO Ha HeM
n3MepuTenbHoro o6opynoBaHus, Ha BTopoM - 0,025 MMa, Ha TpeTtbem - 0,05 MMa, Ha
yetBepToM - 0,1 MIMa. Ha nocnenyownx npubopax aaeneHue nosbiwarT Ha 0,1-0,2 MMa oo
HeobxoAuUMbIX Npenenos (cM. 5.6.1.3).

Mocne HarpyxeHusi obpasLoB rpyHTa B KOMMPECCUOHHbIX Mpubopax KX BblAEPXMBAOT L0
yCnoBHol ctabunmsaunn gedopmauuii (cM. 5.4.4.6), nocne Yero obpasubl 3aMaymBatoT, 3anns
XWAKOCTb B NOAAOH.

Mpvmevanue - [aBneHne HabyxaHus AonyckaeTcs OnNpenensTb, U3Mepsis BO3HVKalolwee
ycunve HabyxaHusi 3aMOuYeHHoro obpasua nyTeM KomreHcauuu Ledoopmauuii HabyxaHus
("KOMNeHcaunoHHbIN MeToL").

5.6.4.3 Tocne 3amauuBaHWs 06pasuLOB kKak npu cBo6OOHOM HabyxaHuw, Tak U B
KOMMPECCUOHHbIX Mpubopax perncTpupytoT negopmaumm Yepes 5; 10; 30; 60 MuH, nanee Yepes



2 4y B TeyeHve paboyero [Hs, a 3aTeM B Hadane U KoHue paboyero OHA 0O LOCTUXEHMS
ycnosHol ctabunusaumm gedopmauimii.

B cnyyae oTcyTCTBMS HabyxaHus 3amaynBaHue NPOBOAST B TEUEHNE TPEX CYTOK.
3a Hayano HabyxaHus MPUHMMAIOT OTHOCUTE/bHYIO AedoopMaumio £ , npesbiwatowyio 0,001.

5.6.4.4 3a kputepuii ycnosHoi ctabunusaumm gedopmaunii ceob6oaHOro HabyxaHus rpyHTOB
unu  OedpopMaumii  HabyxaHuWs MOL HArpy3koM npyW  LaHHOW CTyneHW [OaBneHus B
KOMMPECCUOHHbBIX Mprbopax cneayeT nprHuMaTh gedopmaumio He 6onee 0,01 mm 3a 16 u.

5.6.4.5 Mocne 3aBepleHns HabyxaHus obpasua HeobXoAMMO CMUTb XUIOKOCTb U3 npubopa,
KO/MbLO C BNaXHbIM rpyHTOM (6€3 (hMnbTpOB) B3BECUTb, MPOBECTU KOHTPONIbHOE U3MepeHue
BbICOTbI 06pa3u,a rpyHTa B KOJibLUe 1 onpeaennTb BNaXHOCTb rpyHTa.

5.6.4.6 VicnbiTaHne ans onpeaeneHns ycankm rpyHTa nposoasaT B Tpy atana.

Ha nepsom 1 BTOpOM aTamnax MCMblITaHWUs M3MEPEHWE BbICOTbI, AMameTpa U maccol obpasua
rPyHTa, NMOMELLEHHOrO B 3KCMKATope, MPOBOASAT HE peXe AByX pa3 B CyTKM W pe3ynbTarthl
3aHOCST B XypHan UCMbITaHWIA.

KpMTeleeM YCNOBHOIro 3aBepleHnsa WucnblTaHWA Ha NepBOM 3Tane sABNseTCcAa OTCYyTCTBuEe
N3MEHEHUI B NNHENHbIX pasmepax O6p33LI.OB B BYX nocnenosaTteNbHbIX NSMEPEHUSX.

Ha BTOpoM aTane cylky obpasua rpyHTa NpoBOASIT HA BO3AYXE.

KputepueM ycrnoBHOro 3aBeplieHUsl WUCMbITAHUS Ha BTOPOM 3Tane, Mocne MsTU-WecTy
U3MEepPEHU, IBNSETCS OTCYTCTBME U3MEHEHMI B Macce obpasaLa rpyHTa.

Ha TpeTbeMm aTane cywky obpasua rpyHTa npoBoAasT B TepMocTaTte npu Temnepartype (105+2)
°C B cooTBeTcTBUYM C TpeboBaHuamu TOCT 5180 [0 NOCTOSIHHOM MacChl U B KOHLIE UCMbITaHWsI
NPOBOLAT KOHTPONBbHOE U3MEPEHUE NMHEHbIX Pa3MepoB obpasLia rpyHTa.

5.6.5 ObpaboTka pe3ynbLTaTtos

5.6.5.1 Mo pesynbtatam wucnbitanuii rpyHta B [HI unum komnpeccuoHHbix npubopax
BbIYNCNSIOT:

- abConoTHYI0 edhopMauio obpasua rpyHTa 2% |, MM, kak pa3HOCTb CpeaHeapudMeTUYecKmX

3HaYEHUI KOHeuHbIX ™ 1 HayanbHbix *0 nokasaHuit MHANKATOPOB AedhopPMaLMil 33 BbIYETOM
nonpaski Ha 0edoopMaumio KOMMNPECCUOHHOTO npuéopa n (uibTPoB Npu HabyxaHum £ (cM.
5.6.2.5);

- OTHOCWTENbHYIO Aedhopmaumio obpasua = =£4%/% ¢ tounocTbio 0,001, roe # - HauyanbHas
BbicOTa o6pasua.

5.6.5.2 Mo BbIYACNEHHBIM 3HAYEHUSIM MPU UCTIBITAHUM B KOMMPECCUOHHBbIX Mpubopax CTposiT
rpagouk 3aBMCUMOCTU OTHOCUTE/bHBIX AedoopMauuii HabyxaHusi OT BEPTUKANbHOrO 4aBNEHNS
Zan = S (P) (cM. npunoxeHne H, pasnen H.1). Toukun rpacuka, COOTBETCTBYIOWME PA3NNYHBIM
[aBNeHNsM, COeANHSIOT NNAaBHOM KPUBOM.

3HauyeHne naBneHns, COOTBETCTRYIOlEee TOYKe NepeceyeHnst KPUBOM C OCbio AaBneHus ¥ (cM.
rpacovk 1 pasgena H1 npunoxewums H) wnn Touyke npepnonaraemMoro nepeceyeHns
npogonxetus kpusoit rpacpuka @ =7 (P ¢ ocwio naenennst # (c. rpacpuk 2 paspena Hi

npunoxeHus H), pasHo nasneHunio Habyxanus £
5.6.5.3 Mo pesynbTaram UcnbITaHUA ycaaku BbIYUCNSIOT:
- 06beM rpyHTa Ha Kax bl MOMEHT N3MePEHMsi Mo hopMyne

2
_mdihy

K.
4, (5.41)

roe d; ILameTp obpasua B MOMEHT U3MepEeHMs, OnpeeneHHbIN Kak cpeHeapuMeTnieckoe

3HaYeHue N3MepPEHUii B Tpex HanpasneHusX, CM;

Bi BbICOTa o6pa3ua B MOMEHT N3MEpPEHUS, CM;

- BIAXHOCTb rpyHTa Ha KaXabliA MOMEHT N3MEPEHNA, BbIHUCTAEMYIO MO cpopMyne

gz’ -4
g, (5.42)

W=

roe i - macca 06paalia rpyHTa Ha MOMEHT U3MEPEHUS, T;

£ - macca o6pasua Cyxoro rpyHTa, r,



- OTHOCUTENbHYIO ycanky & no BbicoTe, AnamMeTpy u 06'beMy No hopMyNnam COOTBETCTBEHHO:

5, - b= by
B (5.43)

5, - d-dy
4 (5.44)

5 V-V,
v (5.45)

rae” ,d ¥V u' 4 Pk . jayanbHble u KOHeUHble 3HAYEHMS! BLICOTHI, omameTpa, cM, 1
3
ob6bema obpasua rpyHTa, cM~ , COOTBETCTBEHHO.

5.6.5.4 0 BblYMC/IEHHBIM 3HAYeHUsM 0B6beMa W BNAXHOCTW Ha KaXAbli MOMEHT BPEMEHU

CTPOSIT rpachukn 3aBUCUMOCTM W3MeHeHMst o6bema obpasua OT BRaXHOCTH V=) (cM.
npunoxenue H, pasaen H.2).

3a BNaxHoOCTb Ha npegene ycagku Wy NPUHNMaKOT BNAXHOCTb, COOTBETCTBYIOWYIO TO4Ke
yrouy

neperuba rpacpuka © ~ /) (cm. rpacpuk 1 pasmena H.2 mpunoxenus H). Donyckaetcs
HaxoX[AeHne TouKu nepernba nyTeM BOCCTAHOBNEHUS MEpneHanKynsipa K rpadouky 1s TOUKM
nepeceyeHms kacaTenbHbIX K ABYM BETBAM KPUBOW (CM. rpachuk 2 pasgena H.2 npunoxeHus
H), cooTBETCTBYIOWMM NEPBOMY 1 BTOPOMY 3Tanam Cylkiu obpasLia.

6 MeToabl onpegeneHns XapakTepuCcTuk rnpoYHOCTH
n 0edopMmMpyemMoCcTu Mep3/ibiX MPYHTOB

6.1 MeTon ncnblTaHms LWapunKoOBbIM WLUTaMIMOM
6.1.1 CywHocTb MeTona

6.1.1.1 VcnbitaHune Mep3/0oro rpyHta WwapwkoBbiIM WTaMNOM MpoOBOOAT AONA onpeneneHud

npenenbHoO AANTENbHOIO 3HAYEHWUS SKBMBANEHTHOrO CLEMNNeHns e MEnKMX U MbiNeBaTbiX
neckoB (KpOMe CbiMyyemMep3nbix) U TFAVHUCTbIX TPYHTOB C COLEPXAaHWEeM OpraHmyeckoro
BeWecTBa ANsl yka3aHHbIX BUAOB FPYHTOB He 6onee 10%.

6.1.1.2 MNpenenbHylo ANUTENBHOCTb 3KBMBANEHTHOTO CLEMNEHWS OMpPenensioT no rnybuHe
MOrpy>XEeHNs WapuKoBOro wramna B obpasel rpyHTa oT 3afaHHOW NOCTOSHHOM Harpysku npu

3a0aHHON TemnepaTtype UCMbITaHWA: A5 HE3ACONEHHbIX FPYHTOB OT [(T'-"f +(-0,5)] °C no muHyc

5 °C; nna 3aconeHHbIX OT [(be +(-1,0)] °C po muHyc 8 °C, rge Ty Temneparypa Havana
3amep3aHus rpyHTa.

6.1.1.3 [Ins ncnbiTaHWn UCNonb3yoT 06pasLbl MEP3NIOrO FPYHTa HEHAPYLWEHHOrO COXEHUs C
MPVPOLHOM BNaXHOCTbIO U NbAMCTOCTbIO. TOMWMHA NPOCNOEK Nbaa B obpasue [onXHa 6biTb

T _
He Bonee 2 MM, a NbaAMCTOCTb  ~ 0,4. Mpu Gonbluei NbAUCTOCTU HEOBXOAUMO YBENMUYEHNE
AvaMeTpa WwapukoBoro wramna v konew B cootsetcTaum ¢ 4.5 TOCT 30416.

O6pasLbl A0NIXKHbI MMeTb POpMy LMAUHAPA AMaMETPOM He MeHee 70 1 BbicOoTON He MeHee 35
MM.

6.1.2 O6opynosaHue 1 npmbopsl

6.1.2.1 B cocTaB ycTaHOBKMW ANS UCMbITAHUIA MEP3IOro rPyHTA WAPUKOBbIM WTAMNOM BXOAAT:
- CTEPXEHb C WapPUKOBbIM WTAMNOM ANAMETPOM (22+2) MM;

- onopHas nauTa ¢ NoABNXHbLIM CTONNKOM;

- MJIOCKWIA WTamn Ons npefsapuTensHoro o6xaTtns obpasua rpyHTa;

- paboyee KonbLO ANs 0T6OPA rpyHTA;

- MEXaHu3M L5 BepTUKANbHOrO HarpyXXeHus obpasua rpyHTa;

- YCTPOWCTBO AN U3MEPEHNS T NYyBUHbI MOrpy>XKEHNS WaPMKOBOTr O WTamna.

MpuHUMNUanbHas cxema yCTaHOBKU MpuBeneHa B npunoxenun . Hapsiny ¢ pblyaxHbiM
LLOMycKaeTCs MPUMEHSITb MPUBOP C OAHOWTOKOBbLIM 3arpyXEHUEM.

6.1.3 [Moarotoeka kK UCNbITAHNIO
6.1.3.1 ObpaseL rpyHTa U3roTaenMeatoT ¢ y4eToM TpeboBaHmin 6.1.1.3.

6.1.3.2 MNocne BbloepxuBaHus obpasua B pabodyeM KOfblLe MpW TemrnepaTtype UCMbiTaHus B



TeyeHne 12 4 NpoBoAsT B TeyeHne 15 ¢ obxaTtue obpasua MAOCKMM WTAMMOM, Ha KOTOPbI
nepenatT LaB/eHne, paBHOe HampsiXXeHuo 0T cOBCTBEHHOro Beca rpyHTa Ha rnybrHe otéopa
obpasua. MNocne 06xatusi obpaseL, pasrpyxarorT.

6.1.3.3 ObpaseL, rpyHTa B paboyem Ko/ble MOMELWAIOT Ha NOABMXHbIA CTONMK YCTAHOBKU U
NpoBOAAT Cneayolye onepaumu:

- NOKpbIBAOT o6pa3eu, 3aWMNTHBIM KPYXKOM 13 rNsHUEeBON I'IapanVIHI/IpOBaHHOVI 6ymar|/| nnn
NONU3TUNEHOBOW MNEHKN, B KOTOPOM OONXHO 6bITb Bblpe3aHO OTBepCTne OuaMeTpoM, Ha 2-3
MM npesblaowmMM anaMeTp WapukoBoro wramna;

- ycTaHaBnMBaloT Ha obpaseL, rpyHTa WaprKOoBbIi WTaMN U LEHTPUPYIOT €ro, (OUKCUPYS MOMEHT
KacaHWsi WapuMKOM MOBEPXHOCTM TFpyHTa MO MoKasaHUsM YCTPOICTB ANS  WU3MepeHust
nedpopmauuin obpasua rpyHTa;

- 3aKpennatoT CTEPXEHb WTamna CTONOPHbIM BUHTOM;
- 3anNMCbIBAOT HaYabHbIE NOKa3aHNs yCTPONCTB AW BKNIOYAIOT aBTOMAaTUYEeCKYHO 3anuch.
6.1.4 [poseneHve ncnbiTaHns

6.1.4.1 K o6pasLly rpyHTa nnasHo, He Aoryckas yaapos, NpUKaabiBaoT NOCTOSAHHYIO HarpysKy.
OpUWEHTNPOBOYHYIO HArpy3Kky NPUHMMALOT B 3aBUCUMOCTUN OT COCTOSIHWSA FPYHTa B COOTBETCTBUM
c Tabnuueri 6.1.

Tabnvua 6.1 - OpUEHTUPOBOYHbIE 3HAYEHNS HArPY3KI Ha WaPVKOBbIN WTaMM

Bupa rpyHTta CocTtosiHne Mep3noro rpyHtalHarpyska, H
Menkne necku n cynecu IMnacTnyHomep3nbiii 40
Teepoomepansbiii 50
[ NWHBI 1 CYr NUHKN [MnactuyHomep3anbiii 20
TBepaomep3nbiit 30

6.1.4.2 3HayeHMe Harpy3Kun Ha WapWUKOBbIV WTaMMN YTOYHSIOT U3 YCNOBUS

0.005d;, < S5 < 0,054,

roe %o - LMaMeTp WapuKoBOro WTamna, cM;

Ss rnybvHa MOrpyXeHusi WapukoBOro wTamna B obpasel, rpyHTa yepe3 15 MuH nocne
MPWNOXEHNS HArpPy3Ku, CM.

Mpn HecobnopeHUn ycnosus BoipaxeHus (6.1) cnenyeT NPOBECTU KOPPEKTUPOBKY Harpysku.
Ecnn ocanka npesblwaeT pekOMeHOyemoe 3HayeHue WNvM He [OocTuraet ero, TO Harpysky
cnenyeTt COOTBETCTBEHHO YMEHbWWTb WAW YBENUYUTb W OMbIT MOBTOPUTb 32HOBO C y4eTOM
6.1.4.6.

6.1.4.3 VicnbiTaHve NpoBOASAT B YCKOPEHHOM U ANUTENBHOM pexume. [MokasaHus npnbopos ons
M3MepeHus BEPTUKanbHOM aedopmaumum obpasLa npu NChbiTaHUM B YCKOPEHHOM pexuMe (8 )
cHumatoT Yyepes 1; 5; 10; 15; 20; 30 n 60 MUH Nocne NPUNOXEHNS HArpy3KK, 3aTeM He pexe Yem
yepes 2 4 - B TeyeHne 8 4, Aanee npu ANUTENbHOM UCMbITaHWK - ABa pasa B CyTKM (B Havane u
KoHLie paboyero fHS) [0 yCNOBHOM cTabunmaaumm aedopmaLmi unv BeaeTcs aBTomatuyeckas
3anncb C MHTEPBanamm He pexe YeM nepedncrieHHble.

6.1.4.4 [Insi kaxoro BUAa rpyHTa peKOMEeHAyeTCs MPOBECTMN CEPUIO, COCTOSLLYIO HE MEHEE YeM
U3 WeCTVW BOCbMMYACOBBIX OMbITOB (ONS OLHOrO 3HauyeHus Temnepatypbl). OnuH, a npu
060CHOBaHNM ABa-YeTbIpE OMbiTa U3 KaX 40N Cepun OCTaBASAIOT B Ka4eCcTBe ANNTENbHbIX.

6.1.4.5 WcnbiTaHne 3akaHuvMBalOT 4Yepe3 8 4 Mocne Hayana onbita (NP YCKOPEHHbIX
UCTbITAHUSAX) WAW NOCNe AOCTUXEHUSI YCNOBHOW cTabwnusaumm rnybuHbl MOrpyXeHus
WaPWKOBOro WTaMna Npu LAUTENbHbBIX UCMbITAHUSX. 3a KPUTEepWiA YCNOBHOM cTabunusauum
Aechopmauunn NpuUHMMAlOT NpuvpalleHne BepTukanbHOn aedopmaumu, He npesbiwatowee 0,01
MM 3a 12 4.

6.1.4.6 VicnbiTaHnst Ha ToM Xe obpasue MoryT 6biTb NPOBEeAEHbI NPU COBNMIOAEHUN CNELYIOWErO
YCNOBUS: LEHTP MEeCTa HOBOrO MOrpy>XeHWs WapuKoBOro wramna AONXEeH OTCTOATb OT rpaHuL,
npenbloywmx OTNevYaTkoB Wapuka U kpas obpasua He MeHee 4YeM Ha MONOBUHY AuameTpa
wapwvka.

6.1.4.7 B npouecce UCTbITaHUst (OUKCUPYIOT FyBUHY MOrpyXXeHUs B FPYHT WapWKOBOro Wramna
npu 3a4aHHO Harpy3ke BO BPEMEHU, a TakXXe TeMnepaTypy UCMbITaHWiA.

6.1.5 ObpaboTka pe3ynbLTaTtos

6.1.5.1 Mo nokasaHWsiM YCTPOWCTB ONs U3MEPeHUs AedoopMauuii onpenensitor rnybuHy
NOrpy>XeHUsl WapuKoBOro WTamMna B FPYHT B KOHLE MCMblITaHUs (4epe3 8 4 npu YyCKOPEeHHOM
peXuMe UCMbITaHUS UK NO LOCTUXEHWN YCNOBHOW cTabunusauum ngecpopmaumn).



6.1.5.2 NpenenbHO ANUTENbHOE 3HAYEHWE SKBMBANEHTHOrO CLENIEHNS Mep3noro rpyHTa Feg |
Ma, onpenensioT ¢ ToyHocTbio 0,01 MIa no dopmyne

Cop = 0,06k -
roe £ - Harpyaka Ha WapuKoBblii wTtamn, KH;

db - AnaMeTp WapmnKoBoro wramna, CM;

S rny6uHa Norpy>XeHnsi B FpyHT WAPUKOBOrO WTaMmna B KOHLIE UCTbITaHUs, CM;

k - 6espasmepHbiit KO3PPULMEHT, paBHbI 1 MPKU UCALITAHWSX [0 YCHOBHOM cTabunnaaumm
Ledpopmaumu, 1 0,8 - Npy YCKOPEHHOM PeEXUME.

6.1.5.3 [lna npakTuM4eckux pacyeToB NpefefibHO AJMTENbHOrO 3HAYeHWs 3KBMBANEHTHOrO
cuenneHns no [AaHHbIM BOCbMMYACOBbIX WCMbITaHW ponyckaetcs B dopmyne (6.2)

nonb3oBaTbCA 6e3pa3M9pr|M nepexonHbiM KO3 PULNEHTOM £n nonyyaembim 13
COOTHOWeHnA
m
Ca
_—
Kr[ = CT
“, (6.3)
o

<
roe “# - npenenbHO ONNTEeNbHOE 3Ha4YeHWe 39KBMBANEHTHOro cuenneHud, nony4yeHHoe no
pe3ynbTartamM ANNTEeNbHbIX VCMbITaHWUIA;

2
T
¢ - npegenbHO ANUTENIbHOE 3HayeHWe 9KBMBANEHTHOrO CUEMNIeHus, MoJsiyYeHHoe Mo

pe3ynbTartaM BOCbMU4YaCOBbIX MCMbITAHUA.
6.2 MeTopn O4HOMIOCKOCTHOM O Cpe3a Nno NOBEepPXHOCTU CMep3aHuns
6.2.1 CywHocTb MeTona

6.2.1.1 VcnbiTaHne Mep3noro rpyHTa MeTogoM OLHOMMOCKOCTHOrO cpesa Mo MOBEPXHOCTU
CMep3aHns MpoBOOST AN OMpefeneHns  creaylowmnx  XapakTepucTuK  MPOYHOCTU:
CONpOTUBIEHNS cpesy (a Npu HeobXOANMOCTW TakXe yrna BHyTPEHHEro TPeHUs 1 yaenbHoro
cuenneHns, cMm. 5.1) mMep3noro rpyHTta, rpyHTOBOrO pactsopa W Nbja NO MOBEPXHOCTW MUX

R
CMep3aHMsi C MaTtepuanoMm dyHaameHTa WaM  OpyruM  TBepAbiM - MaTepuanom © %
COMPOTUB/IEHUS CPe3y MEP3NOro rpyHTa Mo NMoBEepXHOCTW CMep3aHvsi C APYrM FPYHTOM Unu

FPYHTOBBIM  PacTBOPOM Bsh , COMPOTUBNIEHUSI CPe3y NbAa MO MOBEPXHOCTU CMep3aHust C
FPYHTOM W/ FPYHTOBLIM PACTBOPOM Bt
JaHHbIM MEeTOLOM WCMbITHIBAIOT MECKW (KPOME CbiMy4YeMepanblx) W TAMHWUCTbIE TPYHTbI C

coLepXaHUeM OpraHuMyeckux BelWwecTB B 06OMX BuAax rpyHToB He 6onee 10% npwu
Temneparypax, ykazaHHbix B 4.5.

6.2.1.2 9TV XxapakTepucTUKU ONpPemensioT No pesynbtataM WChbiTaHuin o6pasLoB rpyHTa B
O[HOMMNOCKOCTHBIX CPEe3HblX npubopax C (PUKCMPOBAHHOW MNOCKOCTbIO Cpe3a nyTem
npunoxeHns Kk obpasuly rpyHTa, CMOPOXEHHOro ¢ obpasuoMm MaTtepuana yHAaMeHTa,
FPYHTOBbIM PacTBOPOM WAW fbAOM, Cpe3aloWen Harpy3ku npu 0JHOBPEMEHHOM HarpyXeHuu
obpasua Harpyskoii, HopManbHOW K NMIOCKOCTU cpeasa.

6.2.1.3 [lMpenenbHo ONMTENbHblE 3HAYEHWS COMNPOTMBAEHUS CPe3y Mep3foro rpyHta no

R Rep s
NOBEPXHOCTM CcMep3aHus “ 4 ,Rsh unm “SR1 onpenensioT kak Haubonblime KacaTenbHble
HanpsiXeHusl, NpyY KOTOPbIX Mpousowna crabunusaums gedpopmaumn cpesa obpasua npu
3a4aHHOM HOPManbHOM HanpsiXXeHun.

6.2.1.4 [ns wvcnbiTaHWii  Mcrnonb3yloT o6pasubl FpyHTa WAM  TPYHTOBOrO  pacTeopa
HEeHapyIEeHHOro 1 HapyLEHHOr0 CNOXEHWUIA.

O6pasLpl AOMXHbl UMETb (POPMY LUAVHAPA AVAMETPOM He MeHee 70 MM 1 BbicoTol oT 1/2 o
1/3 nnametpa.

6.2.1.5 lnameTp 06pasua matepuana fONXeH 6biTb paBHbIM uaMeTpy obpasua rpyHTa.
6.2.2 ObopynoBaHue 1 npmbopsl

6.2.2.1 B cocTaB ycTaHOBKM ANS UCMbITAHNS MEP3NOro rpyHTa MeTonoM OLHOMIOCKOCTHOrO
cpesa no NoBepXHOCTN CMep3aHns AONXKHbI BXOAUTb:

- cpesHoii Nprbop ¢ YUKCUPOBAHHOW MIOCKOCTbIO CPe3a;

- paboyee KkonbuO [aOnsi obpasua rpyHTa, FPYHTOBOrO pPacTeopa, /ibAa C BHYTPEHHUMU



pasmepamu no 6.2.1.4;

- opMbl Lnsi cMopaxuBaHus obpasua rpyHTa C matepuanoMm yHOAMEHTa, FPYHTOBbLIM
pacTBOPOM, N1b4OM U TPYHTOM;

- MEXaHW3Mbl 4NS CO30aHNA Cpe3atolein 1 HOpManbHON Harpy3ok;
- yCTpoiicTBa ANs 3MepeHns aedoopmaumii obpasua.
MpuHUMnNuanbHas cxema cpesHoro npubopa npveeneHa B pasgene M.1 npunoxenus M.

6.2.2.2 KoHCTpykuusi cpeaHoro npubopa AonxHa obecrneyrBaTb BO3MOXHOCTb MPUIOXEHUS
yaenbHou cpesatoweii Harpy3ku He meHee 0,7 MIMa ona anutenbHbix onbitoB 1 1,5 MlMa - ong
KpaTKOBPEMEHHbIX.

6.2.2.3 ®opMbl 4N CMOPaXMBaHNA U3roTaBAMBAIOT U3 MaTepunana HU3KOW TennonpoBoLHOCTH
(HanpuMep, M3 opraHW4yeckoro cTekna). ToNWWHa CTEHOK Kofnew ¢OOPMbl U3 OpraHM4yeckoro
cTekna [onxHa 6biTb He MeHee 20 MM.

KoHcTpykumst  cpopmbl  JonxHa  obecneuyvMBaTb  BO3MOXHOCTb  OAHOCTOPOHHErO
npoMopaxmnBaHus obpasua Yepes ero TopLeBble MOBEPXHOCTM 1 UCK/0YaTb OTXATe U OTTOK
BObl M3 FPyHTa NP Ero NPOMOpPakMBaHMUM.

MpuHuMNanbHele cxeMbl PopM NpuBeLEHbI B pasaene 1.2 npunoxexns M.

B ¢popme nepBoro Tvna noArotaenmearoT obpasubl BUOa "rPYHT (FPYHTOBLI pacTBop, Nnen) -
" R "
MaTepuan” ons onpeaeneHns aHaveHns & | B popme BTOPOro Tuna - o6pasiipl Buaa "rpyHT -

Bon y Rt (om. 6.2.1.1).

rPYHTOBbIV PACTBOP (Neq, rpyHT)" - ANS onpefeneHns 3Ha4YeHui
6.2.3 MNoaroTtoska K uCnbITaHUio

6.2.3.1 ObpaseL rpyHTa u3rotaeBnuealoT C ydetom TpebosBaHuii 6.2.1.4 un paspena [1.2
npunoxeHus .

6.2.3.2 ObpaseL MaTepuana U3roTaBnmnBaioT ¢ y4eToM TpeboBaHuii pasnena 1.2 npunoxeHus
M nnameTpoMm, paBHbIM AnameTpy obpasua rpyHTa, 1 BbICOTOW, ONpeAensieMoi KOHCTpyKLUmen
cpesHoro npubopa.

6.2.3.3 MMoAroToBMEHHbIA K MUCMbITaHWIO 0BpaseL, MOMewWatoT B cpe3Hyto Kopobky npubopa u
NpoBOAAT Cneayolme onepaumu:

- 3aKkpennaoT obpasel Tak, 4Tobbl NIOCKOCTb CMEp3aHWsi pacnonaranacb B 3a3ope Mexny
MOABUXHOW 1 HEMOABUXHOW YacTaMu npubopa, cocTaBnsowem 1-2 Mu;

- ycTaHaBnMBalT Ha obpasel wTamn 4is nepeayn HopManbHOro AABNEHWUS W LEHTPUPYIOT
ero;

- 3aKPENNAT YCTPONCTBA ANt M3MEPEHNs edpopmaLmii obpasLa rpyHTa;
- yCTaHaBnMBaloT CPE3HOM NPUBOP Ha CTaHWHY NOA NMPECC U LeHTPUPYIOT;

- 0cBOBOXAAI0T MOABUXHYIO 4acTb CPE3HOM KOPOBKW, MPUCOEAUHAIOT K Hell MexaHusMm ans
CO3[4aHus cpesarolueii Harpysku;

- 3anucbiBaloT Haya/lbHble MoKasaHusl YCTPOWCTB AN U3MepeHus pedpopmaumii obpasua u
PUKCHPYIOT BPEMS HaYana ncnbiTaHus.

6.2.4 lMposeneHve ncnbiTaHns

6.2.4.1 K obpasuy nnasHO, He Oonyckasi ynapos, NMpUKIanblBaloT HOPMANbHYK Harpysky u
3aTeM - MepBYIO CTYMEHb cpesatoLei HarpysKku.

6.2.4.2 3HayeHNe HOpManbHOro AaBNEHWs, NPM KOTOPOM MPOBOAST UCMblITAHNE, HAa3HavaloT B
3aBUCYMOCTM OT HAMNPSI)XEHHOr0 COCTOSIHNS FPYHTOBOrO MaccuBa C y4eToM riybuHbl 3aneraHus
obpasua nnm onpemsensioT B NporpaMmme ucnbiTaHuii. MNpu oTCyTCTBAM AaHHbIX 3TO AaBneHve
npuHuMaloT pasHbiM 0,1 MMMa.

6.2.4.3 3HauyeHvne nNepBOi CTymeHW cpesalowein Harpysku Gy CTyneHun mnocnenyllero

. R Ry
HarpyxeHuns AL , KH, npu ncnbiITaHnsax no onpeneneHuio 3HaveHnii =& ,Rsﬁ n R (oM.
6.2.1.1) cnepyeT ycTtaHaBnvMBaTb B COOTBETCTBMM C 3ajaHWeM, a MNpU ero OoTCcyTCTBUM -
onpenensaTb Ha OCHOBaHUW pPe3ynbTaToB MPEeABapUTENbHO MPOBEAEHHbLIX WUCMbITAHUA npwu

HenpepbIBHOM ObICTPOM BO3AE/CTBIN HArpy3Ky Mo hopmyne

& =O:1Rafoﬂaf , (6.4)

rne fap YCNOBHO-MIHOBEHHOE COMPOTMB/IEHNE Cpe3y, OnpenensieMoe B COOTBETCTBUMU C
6.2.1.1,6.24.916.25.1, Mla;



2
% _nnowans cMmep3aHuns o6pasua, cm” .

[anee yBenMuMBAIOT Cpe3alollyld Harpysky CTYMeHsIMU HarpyXeHus A2 kH, anaueHus
KOTOPbIX MPW OTCYTCTBUM 3aJaHNsi ONPefenstoT no popmyne

A=y T2 (6.5)

6.2.4.4 Tpu HepoCTaTOYHOM KONMYecTBe 06pasLOB 3HAYEHUS G yoe MoryT ObITb
onpeneneHbl No goopmynam:

& = Tlﬂaf : (6.6)
LG = Ard o, 1 6.7)

.

roe kacatenbHoe HanpsixeHue, MlMa, npuHumaemoe no Tabnuue 6.2;

A7 . npupalleHne KacaTeNbHOTO HanpsiXeHUs Ha Kaxmaoi CTyneHu Harpyxedus, MMa,
npuHuMaemoe no Tabnuue 6.3.

Tabnuua 6.2 - 3HaYeHWs| KacaTeNbHOro HampsiXeHUsl Ha MepBOM CTYMEHW HarpyXeHus npu
cpese

TpyHTbI 3HaueHue kacaTenbHoro Hanpsixenns 71, MMa, Ha nepsoii cTyneHu
HarpyxeHus npu TemnepaType obpasua rpyHra, °C
4 |45 ] 2 | 25| 3 |35 ] 4 6 | -8 | -10
Mpu onpeaenexHum e
Meckn 0,09 0,11 0,14 0,16 0,18 0,20 0,23 0,26 0,31 0,35
Fauemctie | o o7 | 000 | 011 | 043 | 014 | 046 | 048 | 021 | 024 | 027
rPYHTBI
Mpw onpenenexHwn Rap
Meckn 0,12 0,15 0,17 0,19 0,21 0,22 0,24 0,29 0,34 0,38
Fauemctoie | o og | 010 | 0,12 | 043 | 0,15 | 046 | 048 | 021 | 024 | 027
rPYHTbI
[MpumeyaHuns

1 3HaueHus 1 npu onpefeneHUM COMPOTUBNEHUS CPE3Yy MEpP3NbiX FPYHTOB, PYHTOBbLIX

R
pacTBOPOB MO MOBEPXHOCTW CMEp3aHMs % ¢ MeTanMyeckum maTtepuanoM yHOameHTa
cnepyeT NpYHUMaTh € KO3 dpmumeHTom 0,7.

2 3nayeHus 1 npu onpeaeneHun B Mpy CMOPaXMBaHUM PA3HOPOLHbIX FPYHTOB cnepyeT

NpUHAMaTb ON4 HanMeHee NPOYHOro rpyHTa.
3 Ecnu Ha nepBoOW CTYNEHW HarpyXeHus HabnopaeTcs He3aTyxawuwada non3y4yectb, 3HaA4YeHNS

"1 HeoBX0LMMO YMEHbWWTb B 1Ba pasal.

Tabnuua 6.3 - MNpupalweHue KacaTenbHOrO HanmpsiXeHWsl B 3aBMCUMOCTM OT TemrepaTypsbl
rpyHTa

TeMmnepaTtypa o6pasLa rpyHTa Huxe Ty | NMpupauenne kacatenbHoro Hanpsixewns 47
°C MMa
Lo -1 0,01
Ot -3 po -1 0,02
Ot -6 0o -3 0,03
Bonee -6 0,04

|_|pl/l onpeneneHnn 3Ha4vyeHus Ar yuuTbiBAOT YMEeHblleHne nnowaign cpes3a B TeyeHue
ncnbliTaHns.

6.2.4.5 Ha kax[oi CTyneHn HarpyxeHus 3anucbiBaloT NokKasaHus yCTPOWCTB ANS M3MEPEeHUs
nedpopmaumm cpesa obpasula Yepe3 WMHTepBanbl BPEeMeHW, NpuHMMaemble no 6.1.4.3, no
LOCTVXEHWS YCNOBHOM cTabunusauun nedgopmaumu (cMm. 6.1.4.5).

6.24.6 Ecnum Ha ouepeLHOW CTymeHW HarpyXeHus crtabunusaumm ngedoopmaumm He
HabnopaeTcs, TO Harpysky BblOEPXMBAIOT 0O BO3HUKHOBEHWS LedhopMaumu C NOCTOSHHOM
CKOPOCTbIO, KOTOPAast cuMTaeTcs LOCTUrHYTOW, EC/IM CKOPOCTb B TeYEHWe OBYX Cleayowmnx 4pyr
3a Apyrom 12-4acoBbix MHTEPBAIOB COXPAHSETCS NOCTOSHHOW.

6.2.4.7 NcnbiTaHne npekpawatoT, ecnu aedopmaumns ¢ NOCTOSAHHOW CKOPOCTbIO YCTaHOBNEHA
He MeHee 4eM ONns OBYX CTYMeHein cpe3atoLein Harpysku.

6.2.4.8 MMocne OKOHYaHWS WCMbITAHUS U3 30HLI cpe3a oTOMpaloT Npobbl 4Nns ornpeaeneHus
BNAXHOCTU.



6.2.4.9 MNpy NpoBeLeHUN UCMbITAHUS MPU HEMPEPbLIBHOM BbICTPOM BO3PaCTaHWUM Harpysku K
obpasLy nnaeHo, He Jonyckas ynapos, MPUKNAAbLIBAIOT CPe3atollyto Harpy3Ky, yBennuisas ee
HenpepbIBHO 1 06ecneunBas Takyto NOCTOSIHHYIO CKOPOCTb AedopMupoBaHnus obpasua, 4Tobbl
BPEMSs OT Hayana UcnblTaHWs 1O MOMEHTa pa3pyluieHns obpasua coctasnsno 20-40 c.

B npouecce ucnbiTaHWs MPOBOAST aBTOMATUYECKYK 3amnvcCb Cpesalolelt Harpysku, a npu
Ly

OTCYTCTBUN CUCTEMDI aBTOMaTUYEeCKON 3anucu - CpVIKCVIpy}OT Harpysky , kH, B MOmMeHT

paspylweHuns obpasua.
6.2.5 ObpaboTka pe3ynbTaTos

6.2.5.1 Mo pe3ynbTatam WCMbITAHUA MPU HENPEPBLIBHOM OLICTPOM BO3PACTaHWM Harpy3Kku
onpenensiioT yCNOBHO-MIHOBEHHOE 3Ha4YeHMe CONPOTUBNEHUS CPe3Y MEP3N0ro rpyHTa, nbaa no

R
NOBEPXHOCTM cMep3aHus &  MTla, no cpopmyne

Lr
R =
a
Ao (6.8)

6.25.2 B npouecce ucMbITaHWil CTPOAT rpadouk 3asuCUMOCTU medpopmaumii rpyHta ! ot
BPEMEHM NPU PasnnyHbIX 3HAYEHNAX KacaTenbHOro HanpsaXxeHus (CM. npunoxexwe P, pasnen
P.3).

6.2.5.3 TpeaenbHo AAMTENbHOE 3HAYEHWe COMPOTUBIEHUS CPeay Re VR g Rshs
onpenensitoT kak Habonbliee KacaTenbHOe HanpsiXeHwe, MNpu KOTOPOM Mpou3owna
cTtabunusaumsa necpopmaumy obpasua npu 3afaHHOM HOPMANbHOM HAMPsi)XeHUW, No KPWBOWA
" nedpopMaums-Harpyska" u no rpacpuky In{ ~In 7 (cm. npunoxenue P, pasnen P.3).

. R R R
6.2.5.4 Mpw onpefneneHnn aHaveHuin =& | “sh y “hi geongT nonpaeky Ha TPEHUE B CPE3HOM
npubope no 3apaHee NOCTPOEHHOWN TAPUPOBOYHOM KPUBOIA.

6.3 MeTon 0O4HOOCHOr O CXaTuA
6.3.1 CywHocTtb MeTona

6.3.1.1 WcnbiTaHne Mep3noro rpyHta MeTonoOM OLHOOCHOrO CXaTusi npoBOAAT ANS
onpeneneHns Ccrnenyowmx XapakTepucTuk MpPoYHOCTM U JedpopMmupyeMocTu: npenena

MPOYHOCTM Ha OMLHOOCHOE cXaTtue £ ,ROC , MOOyns nuMHeitHoih pedpopmaumm £

Koadh pmumMeHTa NonepeyHoro pacwmpeHmsa o KO3 pmumMeHTa HeNMMHENHON aedopmaumn 4
kOB pUUMEHTA BA3KOCTM CUALHOMbAWUCTLIX FPYHTOB ¥ NS NEcKkoB (KpOMe rpaBenncTbiX W
Cbiy4emMep3nblX) U MUHUCTBIX FPYHTOB (KPOMEe 3aTOP(POBaHHbIX BUOOB yKa3aHHbIX FPYHTOB)
npu Temneparypax no 4.5.

6.3.1.2 XapaktepucTukn no 6.3.1.1 onpepenstoT Mo pesynbtataM HarpyxeHusi obpasuos
rpyHTa BEpTWKaNbHOM HArpy3koil B ycnosusix cBob6OAHOrO O6GOKOBOr0 paclWMpPEHUst C
noseneHueM 06pasua oo XPyrnkoro paspyLweHns Unu AOCTUXEHUS He3aTyxarowel Non3yyecTu.

6.3.1.3 [Ins mcnbiTaHWii MCNONb3yoT 06pasLibl MeP3Noro rpyHTa HeHapyLWeHHOro CNOXEHNs C
NPVPOLHO BNaXHOCTbIO U b ANCTOCTbIO.

¢
TonwmHa npocnoek NbAa B 06pasLe 4oMXHa BbiTb He 6onee 2 MM, a NbAUCTOCTb * = 0,4.

Mpy onpeneneHun KoadpuruMeHTa BA3KOCTM CUNbHONbAUCTLIX TPYHTOB TOMWMHA MPOCOeK
nbaa B obpasLie fonxHa 6biTb He 6onee 10 MMm.

6.3.1.4 O6pasubl LONXHbl UMETb (POPMY LMNUHOpPa AWAMETPOM He MeHee 70 MM 1
COOTHOIWEHNE AMameTpa W BbICOTH, pasHoe 1/2-1/2,3. lMpu obocHoBaHWM pomnyckaeTtcs
NPMMeHATb 0bpasLibl AnamMeTpoM He MeHee 45 MM.

6.3.2 O6opynoBaHvie 1 npubopsl

6.3.2.1 B cocTaB ycTaHOBKM ON18 UCMbITAHWS MEP3N0ro rpyHTa MeToAoM O4HOOCHOMO CXaTus
OOJIXHbI BXOOUTb:

- MNaTopMbl (MOABMXHAS U HeMoaBuxHasi) ¢ HaBoOPOM MPUCNOCOBNEHNA ONsi YCTAHOBKA ©
KpenneHusi obpasua rpyHTa;

- MEexaHu3M s BepTUKaNbHOro HarpyxeHus obpasua;
- yCTpoMcTBa ANSi USMEPEHNS NMPOAONbHBIX M MONepeyHbIX AedoopMaLmii.
MpuHUMNUanbHas cxema yCcTaHOBKY NpuBeaeHa B npunoxexun C.

6.3.2.2 KOHCTpyKUMS YCTAaHOBKM W MexaHu3Ma ANs BEepTUKaNbHOro HarpyxeHus obpasua
rpyHTa nonxHa obecneunBarb:

- BO3MOXHOCTb HarpyXxeHuss obpasua rpyHTa HenpepbiBHO MpPW MOCTOSIHHOM CKOPOCTW



nedopmMmnpoBaHns obpasLa He MeHee 1 MM/C AW CTYNEHN ANMTENbHOCTbIO He 6onee 5 c;
- 06uwyto Harpysky Ha obpaseL rpyHTa He MeHee 15 kH;

- BOBMOXXHOCTb OTHOCUTENbHOW Aedbopmaumn obpasua He MeHee 0,2.

6.3.3 MNoaroToska K UCMbITAHUIO

6.3.3.1 ObpaseL rpyHTa M3roTasnMeatoT ¢ y4eToM TpeboBaHuin 6.3.1.3 1 6.3.1.4.

6.3.3.2 ObpaseL, 13BnekaloT U3 Ko/bLa, MOMEWAOT MEXAY HUXHUM U BEPXHUM WTamnamu u
npoBOAAT creAylolme onepauuu:

- 3aKpPennaT NapoBnaroHenpoHNLaemMyo 060104Ky Ha HOKOBBIX MOBEPXHOCTSIX WTAMIOB;

- obpaseL, Co wTaMnamy MOMEeLWAOT Ha HUXHIOI HEMOLBUXHY NnatopMy YCTaHOBKU W
LEeHTPpUpPYIOT;

- 3aKpPennsioT yCTPONCTBa ANt N3MEPEHNs NonepeyHbIX N MPOLOJbHLIX AedopMaLmi obpasua.

6.3.3.3 lMocne BbloepxuBaHus obpasua rpyHTa B YCTAHOBKE MPOBOAAT npensapuTenbHoe
obxatue obpasua [aBNeHWEM, PaBHbIM HanpsiXeHulo 0T COBCTBEHHOrO Beca rpyHTa Ha
rnybuHe ot6opa obpasua (Ho He 6onee MoOBUHbBI YCNOBHO-MIHOBEHHOMO 3HAYEHWS Npedena
MPOYHOCTM Ha OOHOOCHOE CXaTue), B TedeHne 15 ¢. 3atem obpaseL, pasrpyxatoT, 3anucsisaoT
nokasaHusi NpMGopPOoB 1 PUKCUPYIOT BPEMS Hayana UCMbiTaHui.

6.3.4 [poBeneHVe WCMbITAHWUS MPU  HeMpepbiBHOM ObICTPOM BO3pacTaHWM Harpysku [Lns
onpeneneHnsl yCNOBHO-MIHOBEHHOTO 3Ha4YeHUs npedena NPOYHOCTWM Ha OAHOOCHOE cXaTtue
ROC

6.3.4.1 K ofpasuy nnasHo, He [fonyckas ynapoB, MPUKNAAblBaloT HarpysKy, HermpepbiBHO
yBeNM4MBas ee 1 obecrneyrsasi NOCTOSIHHYIO CKOPOCTb AeOpMMpoBaHust obpa3ua He MeHee 1
MM/C, NI CTYMEHSAMU LNUTENbHOCTbIO He Bonee 5 c.

6.3.4.2 lcnblTaHne [ONXHO MNPOAONXATbCs A0 MOMeHTa paspylweHus obpasua, ecnu
paspyleHne HOCUT XPYNKWUIA XapakTep, UM 40 MOMEHTa, Korga OTHOCUTESNIbHas NpoaosibHas
JedoopMaums [OCTWUFHET 3HaueHust €2 0,20, ecnu obpasel; oedopMupyeTcs Bsiko, 6e3
BUAUMbIX MPU3HAKOB Pa3pyLLEHNS.

6.3.4.3 B npouecce ncnbiTaHWs NPOBOASAT aBTOMATMYECKYIO 3anucb Harpysku Ha obpaseu n ero
nedopmaunii. Npu OTCYTCTBUMU CUCTEMbl aBTOMAaTMYECKOW 3anvucu (PUKCUPYIOT Harpysky wu
BbICOTY 0BpasLa rpyHTa B MOMEHT €ro paspyLeHunst iy Ba3Koro AedOpMUMPOBaHUS.

6.3.5 MNpoBeneHne ucnbiTaHUs Ha NON3Y4YecTb ANS OnNpefeneHvs NpefenbHO OANTENbHOro
3HaueHWs  npedena  MPOYHOCTM  HA  OAHOOCHOE  cXaTtue R XapaKTepucTuk

necpopmmpyemoctu £, 2, A

6.3.5.1 K obpasuy nnaeHO, He Aonyckas ynapoB, NPVKNALbIBAIOT Harpysky, yBenvuieas ee
paBHbIMU CTYMEHSIMU HarpyXxeHusi. Bpemsi nprnoXeHns Harpyaku Ha Kaxaow CTyneHn AOMXHO
6biTb He Bonee 30 c. Ha kaxpaoi CTyneHu oceBoe HampsixeHnue B obpasue A0AXHO ObiTb

T4 =oonst
NMOCTOSAHHbIM (~ % )-

6.3.5.2 Harpyaky Ha obpaseL rpyHTa & , KH, Ha Kaxaom CTyneHun HarpyxeHus onpeaensioT no
dopmyne

T,

&7
b4 (6.9)

rone? - cpeaHuin gnameTp ofpasua rpyHTa B MOMEHT MPUNOXEHWUS OYEPemHO CTymeHw
HarpyXeHwus, CM.

6.3.5.3 HanpsixeHue 921 MMa, Ha Kaxaom CTYMNEHW Harpy>XeHus onpeaensioT no gopmyne

— Roc Hi

Tz

| LU (6.10)

roe Roe - YCNOBHO-MIrHOBEHHOE 3Ha4deHue npenena NpPo4YHOCTU rpyHTa Ha 04HOOCHOE cXaTue,

onpenensieMoe Mo pe3ynbTaTaM UCMbITAHUS MPW  HEeNpepbiBHOM 6bICTPOM BO3pacTaHuu
Harpysku, MlMa (cm. 6.3.7.2);

" - NopsIOKOBbI HOMEP CTYNEHN HarpyXeHus.

6.3.5.4 3Hauenue 7 57 , JloryckaeTtcs onpenenstb no opmyne



5, (6.11)

roe & - pacueTHoe conpoTuBneHWe rpyHTa Moh NoAowWBOA (hyHAaMeHTa, onpenensiemoe B
COOTBETCTBUW C NPUIoXeHnem T.

6.3.5.5 Ins obecneyeHnsl MOCTOSIHCTBA OCEBOMO HaNpsiXXeHust B o6pasue Ha Kaxhoin CTyrneHu

HarpyXeHusi OOMONHNTENbHO YBENMNYMBAIOT Harpy3Ky B pa By npv yBeNUYeEHU AmameTpa
o6pasLa Ha 3% C MOMEHTa Hayana UCrblTaHUs UKW NPeALWeCTBYIOWErO [OTPYXEHNS.

AF,
3HaueHve ~ &4 | kH, onpesensioT no hopmyne

T 2 2
AR =l (df—df .
1 402,1( 1, 1,31), (6.12)

d. .
roe " - nnameTp obpasLa B MOMEHT AOTPYXEHWS, CM;

A
%01 - pmameTp o6pasua B MOMEHT NPUNOXEHNS CTYNEHN HArpyXeHNs UNn NpeALecT Byowero

LLOTPY>KEHUs, CM.
Mpu 0o6ocHOBaHMM fonycKaeTcs oNpenenaTb U3MEHeHMe nnowanm obpasua no dopmyne

d = dp(0895+0,97) (6.13)

roe 90 - IameTp obpasLia B Hayane onbiTa, cM;
£ - oTHOCUTENbHAas NPoLONbHAs AecpopMauws obpasua.

6.3.5.6 MNMpoaonXnNTENbHOCTb AENCTBUS KaXA0M CTYNEeHU HarpyXeHust AonxHa ObiTb 24 4, npu
obocHoBaHuK - 48 4y 1 6onee.

6.3.5.7 Ha kaxnon CTyneHn HarpyXeHus 3anucbiBaloT NoKasaHWs yCTPOWCTB ANS M3MEePEHUs
nedpopmaunii yepea WHTEpBasbl BPEMEHWU, MpuHuMaemble no 6.1.4.3, n cTpoaTt rpaduk
3aBMCMMOCTU MPOAO/bHON Aedpopmaumm obpasua rpyHTa OT BPEMEHU - KPUBYIO MON3y4YecTu
(cM. npunoxenwne Y, pucyHok Y.1).

6.3.5.8 VicnbiTaHne npogonxatT [0 Tex Nop, noka mpouecc AedopMupoBaHus obpasua He
nepeingetr B CTaauMio HesaTtyxawoweln MoN3y4ecTn (CTagus HesaTyxalowed nonsyyectu
cuMTaeTcs LOCTUIHYTOW, Koraa aecopmaumm obpasua 6ynyT passnBaTbCsl C MOCTOSIHHOW UK
YBENUYMBAIOWENCS CKOPOCTbIO) WMAM OTHOCUTENbHAs NpPoAofbHas Aedopmauus obpasua
[ocTUrHeT 3Ha4veHus 0,20.

CkopocTb oechopMaumn cuMTaroT NOCTOSIHHON, eCNn B TPEX MOCNenoBaTe/bHbIX MHTEpBanax
n3MepeHuii negopmaums naMeHsieTcsl He 6onee yem Ha 0,02 Mm 3a 2 u.

6.3.6 MNpoBedeHNe UCMbITAHMS Ha MON3Yy4YecTb ANS ONpeneneHUs KoadouumeHTa BS3KOCTU
CUNbHOMbAUCTbIX FPYHTOB 7

6.3.6.1 K 0bpasuy rpyHTa npuknagnbiBaioT Harpy3Kky B COOTBETCTBUM C 6.3.5.1.
6.3.6.2 Harpyaky Ha 06paseL, Ha Kax Aol CTyneHn onpeaenstoT no 6.3.5.2-6.3.5.4.
6.3.6.3 [1ns o6ecneyeHns MOCTOSHCTBA OCEBOrO HAMNPsiXeHWS BbINOMHSIOT TpeboBaHus 6.3.5.5.

6.3.6.4 Kaxayto CTyneHb HarpyXeHus BolAepXnBatoT [0 YCNOBHOW cTabunmnsaumm npoaonbHom
negopmauum obpasua rpyHTta, npuHUMaemoin no 6.1.4.5, unnm OO0 AOCTUXEHUS cTaguu
Hes3aTyxatoLen Non3y4ecTu.

6.3.6.5 Ha kaxnon CTyneHn HarpyXeHusl 3anvcbiBaloT NoKasaHns yCTPOWUCTB ANS N3MEePEeHUs
nedopmauunii obpasua rpyHTa Yepes MHTepBasbl BpeMeHU, NprHMaeMele no 6.1.4.3.

6.3.6.6 B npouecce ucnbiTaHns ONs KaXAOW CTYNEHU HarpyXeHust BbIMOMHSAIOT crneaytowme
onepauuu:

- CTPOAT KPMBYIO NON3Yy4ecTm (CM. pucyHOK Y.1 npunoxenus Y);

- Ha KpViBOW MON3y4YecT BbILENSIOT JIMHENHbIE YYacTKu, oTpaxawuwme negopMupoBaHue
obpasLa rpyHTa C MOCTOSHHOW CKOPOCTbIO, €CAIM OHO MMENO MEeCTO MPU AaHHOM 3HauYeHWn
HanpsXeHns:;

- ONS BbIAENEHHBIX NMHEMHBIX YYacTKOB OMPENENsoT 3HAYEHNE CKOPOCTU LedOopMUpOBaHUs

obpasua ¥ , MM/4, o chopmyne

L (6.14)



roe Dy pPasHOCTb MPOLONbHbIX AechopMauumii obpasua rpyHTa B KOHUE 1 B Hayane nepvona

[edOopMNPOBaHUS FPyHTA C MOCTOSIHHOM CKOPOCTbIO Ha ¢ -i1 CTYMNEHW HarpyXeHus, Mm,

by NPOJONXUTENBHOCTL Neproaa AedopMupoBaHus obpasua rpyHTa C MOCTOSIHHOM

CKOPOCTbIO Ha ¢ -1 CTYNEHU HarpyXeHus, u;
- MO BbIYUCNEHHBIM 3HAYEHUSM OMPELENsOT 3HAYEHUS CKOPOCTWM  OTHOCUTENBHOTO

LehopMUpoBaHms oBpasLia rpyHTa =7/ | 1/4, Ha i -if CTYNeHM HarpyXeHusi o dopmyne

Tk (6.15)

roe % - HayanbHas BbicoTa o6pasLia FpyHTa, MM.

6.3.6.7 Ha o0OCHOBaHWM MONYYEHHbIX 3HAYEHWN 57 CTPOAT  PEosIornyecKkylo  KpuBYIo,
oTpaxaroulyto 3aBUCMOCTb By = Joy) (cM. pucyHok Y.2 npunoxenus Y).
Peonornueckyto KpuBYyHO Ha HayanbHOM Yy4yacTke annpoKCUMMPYIOT MPSMOA  Haunyywero

I'IpI/I6J'IVI)KeHI/I9| K 9KCNepuMeHTallbHbIM TOYKaM Fpa(*)l/ll-leCKI/l nmnn MetToaoomM HauMeHbLWKnX
KBanparTos.

6.3.6.8 VcnbiTaHne 3akaHuMBaloT, KOrga Ha HavanbHOM JIMHENHOM y4acTKe Peosiornmyeckom
KPVBOW MONy4eHO HE MEHEE TPeX 3KCMEepMEHTalIbHbIX TOYEK U CTOJIbKO Xe 3a ero npegenamu
rocre nepexoja paccMaTpuBaemMo 3aBMCUMOCTU B HENIMHENHY!IO.

Ecnn yKa3aHHOe YC/ioBMe He BbINONHAETCA, TO Heo6x0AUMO YBENN4YNTb YUCNO CTyI'IeHeI?I
Harpy>xeHus.

6.3.7 ObpaboTka pe3ynbTaTos

6.3.7.1 PesynbTaTtbl uWCMbiTaHwii 06pabaTbiBAlOT OOHOBPEMEHHO C MNPOBEAEHWEM CaMUX
UCMbITAHWUIA 1 Nepexon K cneayiowemy atany UCnbiTaHWin (CTYNEeHN HarpyXeHns, 0orpyXeHus n
T.1.) OCYWECTBNAIOT Nnocne 06paboTku pe3ynbTaToB Ha NPeablayweM aTane.

6.3.7.2 Mo pesynbTaTam UCMbITAHUS MPW HEMPEPbIBHOM ObICTPOM BO3PACTAHUM HArpy3Ku (CM.
6.3.4) onpenensloT YCNOBHO-MFHOBEHHOE 3HAayeHue rnpepfena MpPoOYHOCTM Ha OAHOOCHOE

cxarve o , MMa, no goopmynam:

fo =
A npu Xpynkom paspylueHun obpasua; (6.16)
fo = F
A . npu N1acTUYeckoM paspyleHum obpasua, (6.17)

roe Aﬂ n Am - COOTBETCTBEHHO Ha4yanbHas N KOHe4Had (nocne nposeneHns I/ICI'IbITaHI/Iﬂ)

2
nnowanm rnonepeyHoro ceyeHus obpasua, cm - ;
F - paspywatowas Harpyaka, kH, onpeaensiemas no 6.3.4.2, 6.3.4.3.

6.3.7.3 NpenenbHO ANNTENBHOE 3HAYEHME NMPeaena NPOYHOCTM Ha OAHOOCHOE CXaTue rpyHTa

R, , MMa, onpenensioT nNo pesynbTaTtaM WUCMbITAHWS Ha MON3y4YyecTb, MPOBEOEHHOro B
cooTBeTCcTBMU € 6.3.5, No hopmyne

Rc = 0’60k—1 , (618)

roe “¥1 - HanpsixeHne B 06pasle rpyHTa Ha CTYNEHW HarpyXeHns, npefwecTeyowei & i
CTyMeHn, Ha KoTopol npouecc AedopmupoBaHus obpasua nepexonuT B CTaauio
HesaTyxatouein nonsyyectu (cMm. 6.3.5.8), MlNa.

6.3.7.4 lNo pe3dynbTaram 3T0ro Xe uUcnbiTaHus (CM. 6.3.5) onpenensaoT Takxe XapakTepucTukm
nedopMUpyeMocTyi Mepanoro rpyHTa £ | 4 | ¥ B cooTBETCTBUM C NpUNoXeHnem ®.

6.3.7.5 Mo pesynbTaram uCnbiITaHUS, NPOBELEHHOrO B COOTBETCTBUM C 6.3.6, onpenensioTt
KO3 PULMEHT BS3KOCTM CUMbHONbAMUCTbIX FPyHTOB 7 , MMawy, ¢ TouHocTbio 10 MMa-y no

doopmyne

_ %170

ELE (6.19)

roe “l - HanpsixeHue, COOTBETCTBylOWee Touke A nepecedeHUst NMHERHOro ydacTka
Peonornyeckoi Kpueoii (cM. 6.3.6.7) ¢ ocbto abecumce, MIMa (cMm. npunoxexue @);

71 - 10 xe, 4TO B dopmyne (6.18) - Touka 8 nNMHEAHOro yyacTka Peonormyeckoii Kpueoi,



MnMa, (cM. npunoxeHne ®);
£ .70 e, yT0 B 6.3.6.6.

6.4 MeTon KOMMNPECCMOHHOr 0 OKaTuA
6.4.1 CywHocTb MeToa

6.4.1.1 VcnbiTaHne Mep3noro rpyHta MeToLOM KOMMPECCMOHHOrO CXaTus MpoBOAAT ANS
onpeneneHns cnenyowmx XxapakTepucTmk 0eopMmpyeMocTu: Koadh onLMeHTa CXMMaeMocTu

MNACTUYHO-MEP3NbIX PYHTOB "/ | KOS (pULMEHTA OTTanBaHNS 4y cxumaemocTn npw
oTTamBaHuM ¥ Ans NeckoB (KPOMEe rpaBesUCTbIX U CbiNy4ye-Mep3sblX), FAMHUCTBIX FPYHTOB, a
TakXe 3aTopPOBAHHBIX PA3HOCTE yKa3aHHbIX BUAOB FPYHTOB Npy Temnepartypax no 4.5.

6.4.1.2 XapakTepuctukm nedOpMMPYEMOCTM OMPEnensioT Mo pe3ynbTatam  MCMblTaHWuia
06pasuLoB rpyHTa B KOMMPECCHOHHBLIX Npubopax (o4oMeTpax), UCKYatowrx BO3MOXHOCTb
60KOBOro paclwmpeHns obpasua npy ero Harpy>XeHun BepTUKanbHON Harpy3Koi B MEP3/IOM U
OTTasHHOM COCTOSIHWW.

Peasynbtathl ucnbiTaHuii ohOpMASAIOT B Buae rpadmka 3aBUCUMOCTM OTHOCUTENbHOWN
nedpopmaumm obpasLa oT Harpy3sku.

6.4.1.3 Harpy3ky npu ucCnbiTaHUSIX OMNpPenensitoT M3 YCNOBWSA, 4TO Ha NEepBOi CTyneHu
Harpy>XeHusi naBneHne A0MXHO ObiTb PaBHO HAaMPsiXXeHU OT COOCTBEHHOro Beca rpyHTa Ha
rnybuHe otbopa obpasua, a Ha NoCNenHel CTyNeHN - paCYETHOMY COMPOTUBEHWIO TPYHTA NOA,
nodowsol cpyHaameHTa £ | 3anasaeMoMy B NporpamMe MCTbITaHMiA.

Junana3oH naBneHuii yCTaHaBNMBAOT B 3aBUCUMOCTY OT HAMPSIXEHHOrO COCTOSIHUSI FPYHTA B
MaccuBe C Y4YeTOM Harpy3ok Ha OCHOBaHuWe W rnybuHbl 3aneraHusi obpasua, a Takxe
TemnepaTypbl U BNAaXHOCTU-IbAUCTOCTU obpasua M3 YCNoBUS, YTO YWCNO CTYMeHeil A0XHO
6bITb He MeHee MSATU.

MpymeuaHue - MNpu 0TCYTCTBMM AaHHbLIX 3HaYeHne & gonyckaeTcs NpUHUMAThL B COOTBETCTBUN
c npunoxexuem T.

6.4.1.4 [Insi ncnbiTaHWn UCNONb3yOT 06pasLbl MEP3NIOrO FPYHTa HEHAPYLWEHHOrO CNOXEHUs C
NPUPOLHOMN BNAaXHOCTbIO U fibANCTOCTbIO.

i, %
TonwwuHa npocnoek nbaa B o6pasue AonxHa 6biTe He 6onee 2 MM, @ NbANCTOCTb 5204,

Obpasubl AOMXHbl UMETH (DOPMY LMIVHAPA AMaMeTpoM He MeHee 70 MM 1 BbIcOTOMR 0T 1/2 o
1/3,5 onameTtpa.

6.4.2 O6opynoBaHuWe 1 Npmbopsbl

6.4.2.1 B cocTtaB ycTaHOBKM ANS WCMbITAHWIA TPyHTA METOAOM KOMMPECCMOHHOrO CXaTus
BXOAAT:

- KOMNPECCWOHHBIN Nprbop (0LoMeTp);
- MEXaHW3M BEPTUKANbHOrO HarpyXeHus obpasua rpyHTa;
- YCTPOMCTBA M3MEPEHMNS BEPTUKANbHBIX AedyopMaumii obpasua rpyHTa.

6.4.2.2 lpuHUMNManbHble cXeMbl NPUMOOPOB ANS1 WUCMbITAHWA HA KOMMAPECCUMIO B MEpP3/iIoM
COCTOSIHWAM 1 NPU 0TTamBaHum NnpmeeaeHsl B paszaene X.1 npunoxenns X.

6.4.3 [MoaroToBKa K UCNbITAHMIO
6.4.3.1 ObpaszeL rpyHTa N3roTaBnnBalT C y4eToM TpeboBaHuii 6.4.1.4.

6.4.3.2 [na wvCnblTbiBAEMbIX FPYHTOB [LOMOMHUTENbHO K (PU3NYECKMM XapakKTepucTukam,
yKasaHHbIM B 4.4, 0ONXHbI OblTb ONpPefeneHbl Cneayowme XapakTePUCTUKU: TUM KPUOTEeHHOM
TEKCTypbl, CyMMapHas BNaXHOCTb, NbAMCTOCTb 3a CYET BUAUMbBIX NEASHbIX BK/OYEHWN,
3aCO0NIeHHOCTb 1 COAepXaHne opraHN4eckoro BelecTsa.

6.4.3.3 ObpaseL rpyHTa B paboyeM Ko/bLie NMOMEWaoT B HANPaBNsoWmi LMIMHLP 0goMeTpa 1
npoBOAAT Cneayowme AeicTBmS:

- Ha obpaseL CTaBAT WTaMM 1 LEHTPUPYIOT Ero;

- MOAroTaBNMBalOT YCTPOWCTBA [O1s W3MEPEHWs BepTMKanbHbiX Aedpopmaunii obpasua
CMMMETPWYHO OCY WITaMmna;

-000OMeTp yCTaHaBNMBakT Ha CTaHUHY NoA4 NpecC U LEeHTPUPYIOT;

- BblOepXwuBalT obpaseu nNpu Temnepatype WCMbiTaHWs He MeHee 1 cyT nns obpasua
anameTtpom 71,4 MM 1 2 cyT - anameTpom 112,8 mm;



- 3anncbiBaloT Ha4YaNbHble NoKka3aHna I'IpVI60pOB;

- q.)I/IKCI/IpyIOT TemMnepartypy u Bpemd Hayana ucnbliTaHua WM BKIKOYAKT aBTOMATU4YeCKYHO
3anuceb.

6.4.4 lMposeneHve ncnbiTaHns

6.4.4.1 K 0b6pasuy nnaeHO, He LoMyckas yAapoB, NPUKNALbIBAIT HArpy3Ky MepBOA CTyneHu
Harpy>xeHus, co3nasas naBneHne B COOTBETCTBUM ¢ TpeboBaHusiMm 6.4.1.3.

6.4.4.2 Mocne ctabunusaumn gecgpopmaumm (B COOTBETCTBUN C 6.4.4.3) yBeNMUMBAIOT Harpysky
Ha obpaseL CTyneHsIMM HarpyXXeHust B COOTBETCTBUM ¢ 6.4.1.3. HYucno ctyneHel [onxHo 6biTb
He MeHee nNaTu.

6.4.4.3 Kaxpylo CTyneHb HarpyxeHus npukiaablBatoT Mocne YcnosHol crabunusaumm
BEPTMKabHOW AegopMaLmm o6pasua Ha NpeecTByOWen CTyneHy, nprHMaemMon no 6.1.4.5.

6.4.4.4 Tpw ncnblTaHUSAX NS onpeaeneHns 3HaveHni A u # nocne ycnoBHou ctabunusauum
LedopMaumu Ha MEepBOI CTYMeHW HarpyXeHus Mepanoro obpasua npoBOAAT OTTavBaHWe
obpasua, NoBbllwas TemnepaTtypy BO3fyxa B MOMELWeHU ONs UCMbITaHuiA, 1 OUKCUPYIOT Npu
3TOM LedphopMaummn obpasua Takxe 0O LOCTUXEHWS YCNOBHOW cTabunmaauun negopmaumn.
Jlanee npononxatoT UCMbITAHWE TPyHTa B OTTasBWeEM COCTOSAHUN. MNpupalueHne fasneHns npu
9TOM Ha Mocneayowmnx cTyneHsx npuHumatot 0,05 MIMa ang ravHncTbIX rpyHToB 1 0,075 MIMa -
015 NEeckoB, NPV 3TOM AaBfieHWe Ha FPYHT He O0nXHO npesblwatb 0,3 MlMa - ong raMHUCTbIX
rpyHTos 1 0,5 Mla - ons neckos.

6.4.4.5 Ha kax[oi CTyneHn HarpyXeHns 3anvcbiBaloT nokasaHus yCTPOUCTB ANS U3MepeHus
BEpTMKabHOW LedpopMaumu obpasua rpyHTa Yyepes UHTepBanbl BPEMEHW, MPUHUMAEMbIE MO
6.1.4.3.

6.4.5 ObpaboTka pe3ynbTaTtos

6.4.5.1 Mo pesynbTaram UcCMbITaHNS AN KaXA0M CTYNEHN HarpyXeHNs BbIYUCNSIOT:

- abconoTHyo cTabunManpoBaHHy0 BEpPTUKaNbHY0 AedoopMaumio obpasua rpyHTa By , MM,
KaK cpefHeapUdIMeTM4ecKoe MokasaHue YCTPOMCTB [LNs  U3MepeHus BepTuKanbHOM
nedpopmaumm obpasua;

- OTHOCUTE/bHYI0 CTabUNM3MpoBaHHylO BepTMKanbHylo AedpopMaumio obpasua rpyHTa

=My B
Zra (* - HayanbHas BbicoTa 06pasLa) NPV UCTIbITAHUN OAS ONpPeaeNeHus iy

- OTHOCUTENbHyl0 CTabMNN3NPOBaHHYI0 BepTUKanbHylo aedopmaumio obpasua “#  npu

UCMbITaHUM AN ONpeaeneHns Ay m , onpegaensiemyio no goopmyne

_ Dy — Ak
T ————

B (6.20)
rne &% - aBconioTHas cTabunnanposaHHas nedbopMaums 06pasLa rpyHTa nocre oTTaMBaHus,
MM;

Iy

£ - abconioTHas ctabunuavposaHHas aedpopmaums obpasua rpyHTa Ha nepsoii CTyneHu
Harpy>XeHus (Npy LaBneHUW, PaBHOM HampsiXeHMI0 0T COBCTBEHHOMO Beca rpyHTa Ha rnybuHe
oTbopa obpasuia, U 40 ero OTTanuBaHus), MM;

" _Bbicota obpasua rpyHTa nocne o6xartus (4O ero oTTamBaHus), MMm.

6.4.5.2 M0 BHIUMCNIEHHbIM 3HAUYEHUsIM CTPOST rpacpukin sasucumoctn &7~ 7 (P) 2 = 7 (2)
(cM. npunoxenue X, pasgen X.2), roe ¥ - naeneHne Ha obpasel Ha KaXAol CTyneHw
Harpy>xeHus, Mla.

: -1
6.4.5.3 KoacbdpumumeHTbl CXUMaAEMOCTW NNaCTUYHO-MEP3NIOro rpyHTamf,’ , MMa ,

. P . -1
onpenensioT B 3aJaHHOM MHTepsane maeneHuit i u FiH ¢ TouHocThio 0,001 MMa™ no

doopmyne

_EfiH T Ef
O B
P "FPfG (6.21)

Hg
MpumedaHue - Mo 3HaYeHUSM KOBPMULMEHTA CXMMaeMocTu - MoxeT 6biTb BbluMCrieH

E =8/my

mMonynb Jedpopmaumnn ,roe s KO3 puULmMeHT, pasHbiii 0,8.

6.4.5.4 KoatppuumeHTbl oTTansaHms i CXMMaeMoCTu Mpun oTTanBaHnm # Mep3nioro rpyHTa
OnMpenensioT No MNpsIMON  HaWMyywero npUBAMXEHUS K IKCMEPUMEHTANbHBIM  TOYKaM,



NOCTPOEHHON rpadnyeckym MAM MeTOAOM HauMEeHblWWX KBagpaToB, TakK Xe Kak OTpesok,

OTCEKaeMblii 3TOM MNPSIMOA Ha OcCu B » xak TaHreHc yrna ee HaknoHa k ocu ¥ (cm.
npunoxexwve X, pasgen X.2).

6.5 MeTop onpepeneHnsa CONpPOTUBNEHUA Cpe3y OTTamBaroLW NX
rPyHTOB

6.5.1 CywHocTb MeTona

6.5.1.1 VicnblTaHns MeTOo40M O4HOMIOCKOCTHOMO Cpe3a 0TTanBalowWwero rpyHTa no NOBEPXHOCTU
Mep3Nn0ro rpyHTa NpoBOAAT AN ONpefeneHns Crnemyowmx XxapakTepuCcTUK: COnpoTUBNEHNS
rpyHTa cpesy ™ , yrna BHyTPEHHero TpeHns ¥ 1 yaenbHOro cuenneHus ¢ ans neckos MENKnX
nbinesaTblX, FMUHUCTBIX 1 OPraHOMUHEPanbHbIX TPYHTOB.

6.5.1.2 DTN xapaKkTepucTuKM ONpeaensioT Mo pesynbTataMm UCMbiTaHuii 06pasLoB Mep3noro
rPyHTa B OAHOMIOCKOCTHBIX CPe3HbIX Npubopax ¢ oMKCMPOBaHHOM NIOCKOCTbIO cpesa nyTeM
chBura oTtavBatolei yactu obpasua OTHOCUTENBHO APYroi ero yacTu - Mmepanoro obpasua
CIBUraroLel Harpy3Kkoi Npu 04HOBPEMEHHOM HarpyxeHun obpasua Harpy3koi, HopManbHoM K
naowann cpesa.

6.5.1.3 ConpoTuBneHne rpyHTa cpesy OnpenensioT Kak npeaesbHoe cpeaHee kacaTtenbHoe
HanpsiXeHve, Npyu KOTOpoM obpaselL, OTTauMBalOWEro rpyHTa CpesawT Mo (PUKCUPOBAHHOM
MAOCKOCTU, MPOXOAsWel Ha 2-4 MM Bbille MOBEPXHOCTW MEP3NOro rpyHTa Npu 3aLaHHOM
HOPManbHOM HanpsixeHun. [ns onpeneneHnst 4acTHbix 3HaveHun ©  u € HeobxoamMo
npoBeleHMe He MeHee TpexX WCMbITaHUA NpU  PasiuyHbIX  3HAYEHWUSIX HOPManbHOro
HanpsXeHwns.

6.5.1.4 OttamBaHne o6pasLOB MEP3/Oro rpyHTa NPOBOAST CBEPXY BHM3. Cpe3 npoBoasT Ha
KOHTaKTe OTTamBalolero rpyHTa ¢ Mep3nbiM cioeM ("MPUKOHTaKTHbIA cnoi").

6.5.1.5 VicnbiTaHUs NPOBOASIT MO CXeME HEKOHCONTMANPOBAHHOMO BLICTPOro cpesa.

6.5.1.6 [lns mcnbiTaHwii ncnonb3ayloT 06pasLbl Mepanoro rpyHTa HeHapyLWeHHOro CNoXeHUs ¢
NPWPOLHOM NNOTHOCTbHIO, BNAXHOCTbIO U NbANCTOCTbLIO UM 06pasLibl HAPYLWEHHOrO CNOXEHNS
C 3afaHHbIMM 3HAYEHUSIMW MAOTHOCTM W BnaxHoctn. O6pasubl AO0MXHBI WMETb HOPMY
unnuHopa ouametpom He meHee 70 mm 1 BbicoTow 0,7-1,0 onameTpa.

Mpumeyarue - Mo cneunansHOMy 3aAaHUI0 MOTYT MPUMEHSTHCS OPYrue MeToAbl OTTanBaHUs
rPyHTa 1 KOHCTPYKLMK Npubopos, o6ecneurBatolyie MOLENMPOBAHME NpoLEcca NPOMEP3aHus -
OTTauBaHUs 1 HarpyXeHus rpyHTa.

6.5.2 O6opynoBaHue 1 npmbopel

6.52.1 B coctaB ycTaHOBKM 4N WUCMbITAHW/A  OTTauMBalOWEro rpyHTa MeToLOM
OLHOMIOCKOCTHOr 0 cpesa Mo NMOBEPXHOCTN MEP3/I0ro rPyHTa A0NXKHbI BXOANTb:

- CpesHoM npubop C (PUKCUPOBAHHOW MNOCKOCTbIO CPe3a, COCTOSWWA M3 MOABUXHON W
HEMOABWXHOI yacTen, BKlovatownii B ce6s paBoune Kofbla C BHYTPEHHUMU pasMepamu Mo
6.5.1.6;

- XXEeCTKWUA TENNOBOW WTaMM C perynnupyemMon NnocTOSHHOM TemnepaTypoi;

- YCTPOWCTBO ANS CO34aHUS U perynnpoBaHms TemnepaTypbl TENNOBOro Wramna;

- AaTYUKM (Wynbl v Ap.) NS KOHTPONS rpaHuUbl pasaena oTTansarowero 1 Mep3noro rpyHTos;
- MexaHun3M BEPTUKaNbHOro HarpyxeHus obpasua;

- MEXaHW3M CO34aHns ropu3oHTaNbHOW Cpe3alollein HarpyaKku;

- YCTPOICTBA N3MEPEHNSI BEPTUKAbHBIX U FTOPU3OHTANbHBIX fAedopMauumii obpasLa.
MpuHuMnnanbHas cxema ycTaHoBKu NpueegeHa B pasgene L.1 npunoxenuns L.

6.5.2.2 CpesHoit npubop [onxeH ObiTb TapupoBaH [L1s1 YCTAHOBNEHWS TMOMPABKU Ha
npeononeHne TPEHVS NOABUXHON YacTn CPe3Ho KOpobKH.

6.5.2.3 [1ns n3rotoBneHns 06pasLioB MEP3/IOr0 FPyHTA HAPYLWEHHOrO CNIOXEHNS HE06X0AUMbI:
- popMbl AN15 3aMOpaxXnBaHUsS rPYHTa;
- YNNOTHUTENb.

6.5.2.4 ®opMbI, B KOTOPbIX NMPOBOAMTCS 3aMOpaXknBaHUe rpyHTa, LOMXHbI ObiTb M3rOTOBNEHbI
13 HeTennonpoBOAHOrO Matepuana (opraHMyeckoe CTek/0 U Ap.) CO CTEHKaMu TOJWMHOWN He
meHee 20 MM 1 obecrieymBaTb BOSMOXHOCTb MPOMOPaXuBaHus B 3a4aHHOM HanpasieHuu, a
TaKXe WCK/YaTb BO3MOXHOCTb OTXaTusi BOAbl MMM YyTEYKM €e W3 TpyHTa BO BpPEMS
NpOMOpaXKMBaHus.



Cxema opMbl Onsi MpuUroToBreHus obpasua Mep3noro rpyHTa HapywWweHHOW CTPYKTypbl
npueeneHa B pasgene L.2 npunoxenns Li.

I'Ipvlmeanme - ,D,J'Iil NCKNOYEeHNA pagnanbHOro otranBaHna n3rotaesnmBaroTcs pa6o'-||/|e Konbua
3 HETEMNNOMPOBOAHOrO MaTepumana Uy TenaoBoii WTamr, ANaMeTp KOTOPOro Ha 2 MM MeHblue
ovnameTpa paboyero konbua.

6.5.3 [MoaroToBKa K UCNbITAHMIO
6.5.3.1 Obpa3aubl rpyHTa N3roTaBnsoT ¢ yyeToM TpeboBaHuii 6.5.1.6.

6.5.3.2 [ns 06pasuoB OOMOMHWUTENBHO K (PM3NYECKMM XapakTepucTukam, yKasaHHbiM B 4.4,
LLONXHbI BbITb ONpeaeneHbl TUM KPUOreHHOW TEKCTYPbI U b AUCTOCTb.

6.5.3.3 ObpasLpbl MEP3N0Oro rpyHTa HeHapyLWeHHOro CMOXEHUS C MPUPOAHON BNaXHOCTbO U
NbANCTOCTbIO Bblpe3aloT N3 MOHONNTA UK KepHa Tak, l4T06I:>I npu nocneaytowem ncrnblTaHn oH
MMEN NO OTHOWEHMIO K Harpy3ke OpueHTaumio, COOTBETCTBYIOLWYIO NPUPOLHOMY 3aneraHuto.

6.5.3.4 ObpasLbl rpyHTa HApyLWeEHHOT0 CMOXEHWsl U3roTaBIMBAKOT U3 TANOro rPyHTa 3a4aHHOro
COCTaBa, BNAXHOCTU ¥ MAOTHOCTU. Tpebyemasi NNOTHOCTb AOCTUraeTcsl ynaoTHEHUEM TPyHTA
npy 3anonHeHun paboumx koneu. Mexny pabounmu KonbLaMmy MOMEWAT MPOKNamku Ans
C030aHus 3a30pa MeXay KojbLamu.

6.5.3.5 3amopaxuvBaHWe rpyHTa MpPOBOASAT B XONOAMNbHbIX Kamepax npu 3afaHHoW
TeMmnepaTtype B crneuvanbHbix dopmax u3 oprctekna. Kpbiwky ¢opMbl ycTaHaBnvBaloT B
3aBMCMMOCTM OT 3afaHHbIX YCMOBWA NPOMOPAaXMBAHWSA: MPU MOMELWEHUN KPbIWKWA CHU3Y -
npomMopaxmuBaHue WAET CBEPXY; MNPV MOMELWEHNN KPbIWKW CBEPXY - MPOMOpaxusaHue uoert
cHm3y. dopmy ¢ o6pasLoM noMewaoT B MOMEWEHNEe WAN XONOAW/bHBIA WKadg ¢ 3amaHHOW
oTpuuaTenbHOM TeMnepartypor Bo3ayxa.

6.5.3.6 Bo BpeMsi 3amMopaxuBaHusi U3MepSIOT TemMrnepaTypy KOHTpofbHoro obpasua rpyHTa, B
KOTOpbIi MoMewaloT Tepmodatymk. lpoMopaxkueaHue 3akaHuvMBalT, Korga Temnepatypa
KOHTpONbHOro 06pasua LOCTUIHeT 3aAaHHoro 3HaveHus. Mocne atoro obpaseL nssnekawT U3
(POPMbI, FEPMETUSUPYIOT 1 COXPAHSIIOT B 9KCUKATOPax (CO NbAOM WM CHEroM) 40 UCTbITAHUA.
Bpems xpaHeHus - He Bonee NsiTu CyTOK.

6.5.3.7 ObpaseL rpyHTa B paboymx konbLax NoMewarT B cpesHoii npubop. Ha obpasel cTassT
TENNOBOW WTaMN U LLEHTPUPYIOT ero.

6.5.3.8 TemnepaTypy B TEMnOBOM WTaMne CO34alOT W PETYNMPYOT C  MOMOLbIO
ynbTpatepmocTarta (UMpKynsiums aHTMdppusa Unu Lpyroi Heaamepsalowein XUOKOCTH) uau
LpYrux Harpesalowyx ycTpoicTB. TeMnepaTtypa Ha HUXHER MOBEPXHOCTM WTaMmna He LONXHa
npesbiwatb 50 °C.

6.5.3.9 lpoBopAT perynMposaHvue MexaHu3Ma Harpysku. 3akpennsiT ycTpoicTsa ANS
M3MEPEHNS BEPTMKANbHbIX W TOPW3OHTaNbHbIX AedhopMauuid, 3anucbiBaloT BpeMs Havana
UCTbITAHWI U HaYarbHble NoKasaHus NprMbopoB.

6.5.4 [MposeneHne ncnbiTaHns

6.5.4.1 Ha o6paseu nepenatoT B 04Hy CTyneHb HopMasbHoe nasnexne ¥ | npu kotopom Gyaet
NpoBOAMTLCA cpe3. 3HaueHne £ npuHMMaloT no Tabnuue 6.4.

Tabnuua 6.4 - HopManbHble faBneHnst Ha 06paseLl B 3aBUCMMOCTY OT NoKasaTtens TeKyyecTu u
KOs pmumMeHTa Bo4OHAChIWEeHNS

HopmanbHoe
TPyHTHI naenexve £

MMa

rMUHUCTbIE U OpraHo-MuHepanbHbie MeJiKu1e v nbinesartble Necku ¢
C nokasaTenem TeKyyecTtu i KO3 PULIMEHTOM BOJOHACHIWEHNS 5

305 5 <050 0,1;0,15;0,2
05510 0,50% %7 £ 0,80 0,05;0,1;0,15
0,025;0,075;
Irx S ,025;0,0795;

11,0 r 70,80 0,125

6.5.4.2 B npouecce oTTavBaHWs C MOMOLlWbIO lyna (TepMOSaTHMKOB M OpP.) KOHTPOAMPYIOT
TemnepaTtypy rpyHta B 30He cpesa, T.e. Ha rpaHuue pasfena oTTavBalollero u Mepsnoro
FPYHTOB, KOTOpas Ao/XHa ObiTb pacnonoxeHa Ha 1-3 MM HuWXe BepxHeil vacTu pabouero
KonbLa B NMoABuXHoW oboriMe (cM. pasnen LI.1 npunoxenwus L). YctaHaBnusaloT 3a3op 2 MM
Me>XAY NOABUXHOW U HEMOABVXXHOM YacTsIMU CPE3HOV KOPOBKM.

6.5.4.3 Cpasy nocne nepepaus HOPManbHOW Harpysku NPUMBOLSAT B OEWCTBUME MEXaHW3M
CO30aHnsi cpesaloleit Harpysku v NPoBOLAT cpel3 obpasua rpyHTa He 6oee YeM 3a 2 MUH ¢
MOMEHTa NPpUNoXeHusa BepTVIKaJ'IbHOVI Harpysku.

Mpn nepepnaye cpesatoleit Harpy3kn CTYNEHSMU MX 3HAYeHUs He LOMXHbl npesbiwaTtb 10%



3HAYeHNs HOPManbHOro AABMEHUS, MPU KOTOPOM NPOBOAMTCS CPe3, U MPUNOXEHNE CTyneHei
OONXHO cneposatb Yepes kaxablie 10-15 ¢.

Mpu nepefaye HeMpepbIBHO BO3pacTalOWEN cpe3atoleit Harpyaku CKoOpocTb cpeaa NPUHUMAaIoT
B MHTepBasne 2-3 MM/MWH Tak, 4To6bl Cpes3 Npoxoamnn He 6osee YeM 3a 2 MUH.

6.5.4.4 VcnbiTaHne cnepyeT cuuTaTb 3aKOHYEHHbIM, €Cnv NPU MPUNOXEHWUN O4YepenHOW
CTYNEHU cpesalollelt Harpy3kn NPOUCXOAUT MFHOBEHHBI cpe3 (CpbiB) OLHOW YacTu obpasua no
OTHOWEHUI K JAPYron wunu oTHocuTenbHas pAedopmaums obpasua npeebicut 10% (B
3aBUCUMOCTM OT TOTr0, 4TO HACTYNUT PaHblue).

[Mpn npoBedeHWn cpes3a C MOCTOSHHOW CKOPOCTbIO 32 OKOHYaHWE WUCMbITaHWA MpUHUMAloT
MOMEHT, Korpja cpesawwas Harpy3ka OOCTUrHEeT MakCMMalbHOro 3HayeHwsi, nocne 4ero
HabnoaaeTcss HEKOTOPOE €€ CHUXEHWE WX YCTaHOBNEHWE MOCTOSIHHOMO 3HAYEHWUs, WK
OoTHOCUTeNbHasa oedpopmaumst obpasua npesbicMT 10% (B 3aBUCUMOCTU OT TOrO, YTO HACTYMNUT
paHblue).

6.5.4.5 MNMocne okoHYaHUs UCMbITaHWs 06paseL, cnenyet pasrpyauTb, U3Bnedyb paboyee KonbLO
¢ obpasuom u3 npubopa 1 otobpatb Npobbl OANS ONpedeneHus BNaXKHOCTU U3 30HbI cpesa
obpasua.

6.5.5 ObpaboTka pe3ynbTaTos

6.5.5.1 Mo M3MepeHHbIM B MpoLEecCe WCMbITAHWA 3HAYEeHWsM cpe3alowen U HopManbHOW
Harpysok BblYMCNAIOT KacaTefbHble Y HopMalnbHble Hanpsixernus ™ n @ | Mlla, no coopmynam
(5.3) n (5.4) nonpasgena 5.1.

Onpegnenexne T HEOGXOAMMO NPOBOAUTL HE MEHEe YeM MPW TPeX PasinyHbix 3HaYeHusx £
BblUMTash U3 KaX[Ooro 3HayeHust ¥ nonpaeky Ha TpeHue B npubope no 3apaHee NOCTPOEHHOM
TapupoBOYHOW KPUBOWA.

Mo N3MEPEHHbIM B npouecce ncnbliTaHna 3aHa4eHnam ,[leq.)OpMaLI,VII/I cpesa i , COOTBETCTBYHOLWNM

pasnnyYHbIM HanpsXeHuam T | CTPOSAT rpadouk 3aBUCUMOCTU t=sn (cM. npunoxeHune B).
[MpenenbHoe conpoTvBAeHME TpyHTa cpe3y onpedensioT B cooteetcTtBum ¢ 5.1.6.1. lo

MONYYEHHBIM 3HAYEHWUSAM CTPOSIT rpadovk 3aBUCUMOCTH * Flo) (cMm. npunoxetue B).

6.5.5.2 Yron BHyTpeHHero TpeHus ¥ un ynenbHoe cuenneHve ¢ OTTaMBAalOWEro rpyHTa Ha
rpaHuue ¢ Mep3nbiM rpyHTOM OnpeaenstoT B cooTeeTcTBumn ¢ 5.1.6.2 11 5.1.6.3.

MpunoxxeHune A (pekoMmeHayemoe). opmMbl NepBoOn U
nocnenyoWwmx cTpaHUL, XXypHanos s1abopaTopHbIX
NCMbITAHUA TPYHTOB

dopma nepBoit CTpaHuULbl XypHana



OpraHusauus (nabopatopwsi)

JKypHan ucnbiTaHUiM rpyHTa METO40M

O61BeKT (MyHKT)

CoopyxeHne

Wypdp (ckBaxmHa) N

"ny6uHa ot6opa obpasua, M

NabopaTopHbIit HoMep obpasua

HavnmMeHoBaHuve rpyHTa

CnoxeHue rpyHTa

BunayanbHoe onucaHve rpyHTa B nabopartopuu

Bun ucnoitaHns

Mpubop (Tvn, Homep) |

CxeMa ucnbiTaHus

Cxema chunbTpaumm

CeeneHns 0 3amaymBaHnm

XKunpkocTb Ans 3aamaymeaHus (punbTpaumnm)

Jata ucnbitTaHwii: Ha4ano lokoruarme

JaHHble 0 paboyeM konbLe (06pasue):

BeicoTa, MM

Lunametp, MM

2
Mnowanb, cM

3
Ob6beM, cM

Macca, r

Macca ¢ rpyHTOM, I
Macca obpasua, r

®duanyeckme xapakTepucTuku rpyHTa

Xapaktepuctmka 3HayeHune

MpumeyaHve

o OI'IbITall'IOCJ'Ie onbITa,|

KypHan ncnbiTaHun gns onpepeneHns CoONnpoTUBNEHUS AUCNEPCHOro rpyHTa
O0AHONNIOCKOCTHOMY Cpe3y, CONMPOTUBJ/IEHUA MepP3/10ro rpyHTa cpe3y No NoOBepXHOCTH
CMep3aHusl ¢ maTtepuanom chyHaaMeHTa U CONpoTUBNEHUS Cpe3y OTTauBaloLLLero rpyHTa

I'Ipe,u.Bapwreanoe ynjioTHeHue gucnepcHbIX U OTTauBaloLLUX TPYHTOB

Homep obpasua

DNasnenve| Bpems | Mokasanus |BepTukanbHas
CHATUS OTHOCHTENBHOE
Hara Ha vHavkatopa | AGPopMaLis cxarue MpvmedaHue
ncnbiTanns| obpasew [0TCHETA | BepTuKanbHbIX | obpasua £ , R P
P ‘ N (HabyxaHue)
,MMNa iy | Aecopmaunii MM
Cpe3 rpyHTa
Homep obpasua
BepTtu- AbcontoTHas
r"opu- A6co- |nedpopmaums|O Temne
KanoHoe - THOCW- -
Temne-| gpevs |BPEMS 30HTa- | Kaca- P CKOpOCTh| hatvna
Oara |patypa p or nasne- | oo TeanoenlOTHasl cpesac |TenbHas nedoop- paryp
CHATUA Hue Ha necgop-{ yvetom |medpop- KOHTPO- (Mpume-
ncnbiTa-| MCMbl- |5 royetg/HaYaNA cpesa- | Hanps- mMauum | o horo
obpasel| Mauus |nonpasku Ha| maums yaHwue
HVUS  [TaHns |, onbiTa owas | xeHue cpesa 4 06pasua
iy rpyHTa cpesa {| TpeHue B | cpesa, '(obpasi
Toeg| "ot | £u | narpyskal 7 MMa | w7
) 0 , MM npu6ope %o 0, °C
MTMa K I=4 MM

Mpumeyanue - TemnepaTtypy WCMbITAHWA W KOHTPONMbHOrO o06pasua, a TakXe CKOpoCTb
nedopmaumm cpesa ykasbisatoT Npu UCMbITaHUM MEP3NbIX FPYHTOB.

)KypHan UcnbiTaHUA rPyHTa METOA0M OAHOOCHOIO CXaTus




XypHan N 1 | Homep obpasua
OTHocuTenbHas
Data 7 | BepTukansHas | lpesen npouHocTn obpasuia
Paspywatowas cuna 7
ucrbl- MMa nedopmaLms B |rpyHTa Ha ogHoocHoe cxatue £ (MpumevaHve
TaHus ’ MOMEHT , Mla, B cocTosiHUM
paspylweHuns €
npu | B BO3- |B BOLO-
npu- |oywHo-| Hackl- o
_ NPVPOLHOI|BO3AYILIHO-|BOLOHACHI-
POLHOM| CyXOM [lEeHHOM
BNAXHOCTW| CYXOM | LUEHHOM
BNlaX- |COCTO-| COCTO-
HOCTU | SiHUM | sSiHWK
XypHan N 2 Howmep ob6pasua
CpenHve
Hanps- pea MpupaweHve |OTHOCUTENbHBIE
Harpy- 3HaueHus o
P |xenne [ TMokasaHus AaT4MKos _ nokasaHwui AedopmaLmu
3ka o o nokasaHwi 6 s .
, Ledopmaumii pnartymkos | 0bpasuos £ -10
,kH [aTynkoB o 45
MMa o nedpopmaumi
fedhopmaumi
npogo- | none- |mpopo-| mone- |npono-| momne-
MPOLO/bHbIE|ONEpEyHbIE PoA PoA PoA
NIbHble | peyHble | NbHbIE | peyHble | NbHbIE | pEYHbIE
hl|h2|hn d1|d2|dn k d A Ad £ 54
>KypHan ucnbiTaHus rpyHTa METOLOM TPEXOCHOIO CXaTus
Homep obpasua
Bpems IlaBneHne
Hata|cuarus szeMﬂ Moposoe
Menbl-|grcueTa , |BKaMmepe | BepTukanbHas Harpyska |gaBneHvie BepTukanbHblie necopmaumm
TaHusl y MUH | 93 MMa ¥ MlMa
Ocesas |[1nowanb Nasnenve Mokazanualdedopmaumns|OTHOCUTENBHAS
Harpy3aka|0Opasua 2 no C nonpaskon | pedopmaums
FoxH |4 oy? | MNa npubopy | &% MM 2l
OkoHyaHve
BepTukanbHoe
Ob6beMHble fedopmaLmm Hanpsixexne 71 | MNpumevarne
Mla
Mokazanus |OObemMHas aedpopmauns | OTHocMTENbHAS
o 3
no npubopy | ¢ nonpaskoit £ | cm nedopmaumsi =v
JKypHan ucnbiTaHus rpyHTa MEeTof,0M KOMMNPECCUOHHOIO CXaTtus
Homep obpasua
T Dasne- A6co- |MonpaskalABCONOTHAR| O ryocn-
emne-| phoyg (Brems Homep | He Ha |[asne- . notHas | wa [edOp-  |renpHas
ata|paTypa oT okasaHue
f(':nu pmcr)llg— oA HaqanaCTy”eHM06paaeu nie VHOMKaTOPOB AeMOP:| pedoop- | MAUAA G| negpop- |pume-
TaHus|TaHns oreuerd onbita | FaTPY" rPYRTE | Par ,ue'lclpopmazmm gas | maduio yasTom Maums | HaHme
T oG & )y iy XeHus p:', MMMa cfkpa?’ua npubopa E;anBKV' obpasual
MMa i MM 1Y i , MM g
cpen-
H|»
™ hee
O6paboTka KpMBOW KOHCONMAALMMN METOLOM "KOPEeHb KBaapaTHbii M3 BpeMeHun"
OTtHocu-
KopeHb
o6 Tedop- |tenbras| BPEMA OT KBZH_ Bpemsi, cooTseT- | Bpemsi, cooTseT- | KoappuumeHT
Nasne-| Buicora| ©048 lwauuns 3a necpop-| Hauana b cTBytolee 90% | cTeytouwee 100% |PUIbTPALMOHHOR
ecop- o .
wve 71 [06pasua J:nacpm;? CTYNEHb |mauus 3a|PY1OXeHus /3 P UNbTPALMOHHON|OMb TPAUNOHHO(k oHconmpaLmm “¥
Mial & oam (o™ lwarpyakul crynens | CTYNEHY KOHCOMMAAUMN | KOHCONMAALMU 2 2
»Mila ’ &1 M| g, Harpyaki Harpysku £ | |BPEMEHU . ; ,CM~ /MUH (CM
’ ' ’ 90 100
i MM F;y MUH S T , MUH , MUH /ron)
i ’

O6pa6oTka KPUBOI KOHCONUAALMM NorapmcMUYeckum METOLOM




BTopuyHas koHconuaaums
Bpems,
Tpeby-|Koacpdu-
OrHocu- | BPems ﬂmchv?ﬂp_ emoe | UMEHT Koadpchu-
Bricotal OBwas |CPOP” | TenbHas o COO'II-'lBe';' ans (PuneTpa- LmeHT
Dasne-=""% WaA \vauns sa| pepop- | Ha4ana 50% | LMOHHON BTOPY-
e P aos-a i‘ch::" cTyneHb (maums 3a| "PYN0- CTBg(';;uaﬂ nepeu-| koHco- | l8hop-1 g | o
MnMa pk N Mu Harpysku| crynenb | KEHUA ° yHoro |MAauun | Maums KOHCO-
) NepBUYHOTO
(MM SR MM Ay IHarpyakn| CTYNERY MEP ynnot-| & oy naauum
) . Harpysku|ynioTHEHNA HeHns 5 -
! £ MUH 50 ; /MUH (CM o
| Jrom)
MVH
£(ty) | elea) |lal 4y |latea)
JKypHan ucnbiTaH1s 3acONEHHOro rpyHTa Ha cydhcho3noHHoe cxatme
Homep obpasua
Abco-
- Ob6bem
Homep| Laene- A6co- | Mon- |MOTHARA| Orpocy- oo 3
Temne- Bpewms Bpems cry- | Hve Ha noTHas | Paeka [BedMOP-|renpHoe cpvlpnb- MnoTHbIA| Mpaawn-
Data|patypal cuarus | O | qouy [06pase| MOKasaHMe | nemop.|  Ha Ma(L:W'" cxarve| B oCTaToK eHT I ve-
ucnbl-| NCMbl- |41 cygta/HAYANA nar- | rpyHTa I/IHJlI/IKaTODO? MaLms nedpop- (Haby- c unb- [Hanopa yaHme
TaHus|TaHus | onbiTa pyxe-| 2 AePOpPMALINIA| 46 a3 15| MALMIO |YIETOM | xapiye) WeNCs |rpata X | 1
1 = 1
T, °C L T st ’ M npubopal £, obpasual BOAH! ,r/n |MMNa/cm
1
MMa , MM A MM | Dy — = Vw,n
, MM
Pﬁl .’32 Cpeﬂ'_
Hee
O6paboTka pe3ynbTaToB UCNbITaHUS
CteneHb BbillenaiYnBaHns
coneit Fe ,a.e.
Haua- |Npwupa-
Abco- Othocy-|OTHOCH-| /IBHOE | WieHne Mpupa-
Das- | notHas |OtHocn-| OTHOCK- TeNbHoe|daBneHne|oTHocu- LeHne
TenbHoe - B OTKOpPpPEKTU-
neHve| nedpop- [tenbHas| T€NbHas Haby- cydpapo-| cydpdo- [tenbHoim CTeneHn| osankoe Mpume-,
Py mauus |oedpop-|MPOcanoy- Y"" |avtonroe|anoHoro cydpaoo- MPOUeCCels e na- yaHue
; f . | xaHne oXaTyS sl ombiTa anaverme Pt
MMa |o6pasualmauns €| oetp 53t . cxartve 31IOHHOM ynBaHuS
M MM W Sy Py ocaaku at:p
Mha | ¢
JKypHan ucnbitTaHus rpyHTa Ha HabyxaHue U ycapky
Peaynbrathl ucnbiTaHWit HabyxaHus B MHI
Homep obpasua
B MokasaHue AbcontoTHas OTHocuTenbHOE
Hata pems
‘. nHavkaTopa Aedopmaums cBoboaHoe MpumeyaHue
vcnbiTanus| &y o A 6 -
; Ledhopmaumii obpasua =% | MM HabyxaHvie
Pesynbrathbl UCMbITaHWU HabyxaHWUsa Mo Harpy3koin B KOMNPeCcCUOHHOM npubope
Homep obpasua
TNasneHve AG6contoTHas | Monpaska Ha |AGCONOTHas
Harta Bpewmst ha MokasaHus nechopMaLISt e chopmaLmio|A€POPMaLVs OTHOCUTENbHOE
uenbl-| VHAVKaTOpPOB A, A M HabyxaHune |MpumevaHve
N obpazel neopMaLyit o6pasua =% | npubopa &, |Cy4eTOM 2, obpaatia *
£ MNa MM MM L —8 oy
) |?32 Icpe,uHee

Pe3ynbTaTbl UCNbITAHWI Ha yCaaKy

Homep obpasua
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)KypHan UCMNbITaHNA MeP3/10ro rpyHTa LUApUKOBbIM LUTAMMOM

Homep ob6pasua

Temne-
paTypa
nenbl-
TaHns
T °C

Hata
nenbl-

TaHns ‘

i

Bpewms
CHATUA
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, 4
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wapu-
KOBOro
wramna

d  cm

,kH

Junametp

no

Ortcuert

naTumKy

negpop-
Maumi

I nybuHa
norpyxeHus
WaprKOBOro

wramna b ,

MM

Bocbmunyacosoe
3HayeHune
9KBUBANEHTHOrO

cuenneHns “e4 |

MMa

3Ha4eH
2

MpenenbHo
anutenbHoe
9KBVBANEHTHOrO

Ce
cuenneHua “¢¢ |
MMa

ne
Mpumey

aHne

)KypHan UcnbiTaHNA MepP3/10ro rpyHta MeTogom OgHOOCHOIr0O cXaTtus

1 UcnbiTaHMe npuy HenpepbIBHOM 6bICTpOM BO3pacTaHUUN Harpy3ku

Homep obpasua

Temne-
patypa
nenbl-
TaHns
T ,°C

Hata
nenbl-

TaHus t

Bpewms
CHATUSA
oTcYeTa

, 4

Bpems
oT
Hayana
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F kH
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2 UcnbiTaHue Ha nonsy4yecTtb
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MNpunoxeHue b (pekomeHayemoe). Obpasel
rpacmyeckoro opopmMaeHNs pesynbTaToB UCMbITaHUA
rpyHTa METOAO0M OLHOMIOCKOCTHOIrO Cpe3a

Pe3ynbTaTtbl UCMbITAHWS TPYHTa OCPOPMNSIOT B COOTBETCTBUNM C pcyHKamm B.1 n B.2.

Fpa¢MK;=fTﬂ
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e 1, MM
PucyHok B.1
Mpacpuk 7 =7 (9)
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PncyHok B.2

MpunoxeHue B (pekomeHaoyemoe). OnpeneneHve
naowann aeopmMmpoBaHHbIX 00pasLLOB MIMHUCTbIX
rPYHTOB

B.1 Ecnu oTHoCcUTEbHAS BepTUKanbHas aedopMaLms 06pasLa B MOMEHT paapylueHus & # 0,1,
TO Heob6XoAMMO Mpu pacyeTe npedena MPOYHOCTM HA OLHOOCHOE CXaTue YyuuTbiBaTb
yBENUYeHue nnowanm obpasua.

Mnowaap A OMpenensitoT  HEMoCPeACTBEHHO  M3MepeHneM  auametpa  obpasua
WTAHreHUMPKYNeM € norpewHocTbio 0,1 MM 1 pacyeToMm.

B.2 B npeanonoxeHun O nocTosiHCTBe ob6bema rpyHTa npu  ucnbiTaHm  (
2 A
il
=Wy =——=k=const -
4 ) OTHOWeHune 4 moxer 6biTb onpeneneHo no OTHOCUTENbHOMN
BEepTMKanbHOW gedopmaumm £ .

Mpu coxpaHeHun LMAMHOPUYECKOV OopMbI (Ah = Apiyg )

R
1-= (B.1)

& |

Ecnu obpasew nocne cxatusi npuobpetaeT chopMy GOuKM, MpuyeM AuameTp Topua 60uku
COXpaHsieTCs paBHbIM HaYanbHOMy auameTtpy obpasua, To

2

i=l[3 ;_1]

A4V ] (B2)
MpunoxeHue I (pekomeHaoyemoe). ObpaszeL
rpacdmnyeckoro opopmaeHns pesybTaToB UCMbITaHUS
rPyHTa MeToA0M OJHOOCHOI0 CXKaTuUs MoJlyCKaJlbHbIX
FPYHTOB ONA onpeaeneHns aedopmMalMoHHbIX
XapaKTepucTuk

PesynbTtaTbl UCNbITAHUS rPYHTA OCPOPMASIOT B COOTBETCTBUM C PUCYHKOM [.1.

[Foacome 72 = 7@ [Fpacon =7 |




PucyHok I.1

MpunoxxeHue [ (pekomeHayemoe). NMpuHumnnuanbHas
cxXeMa YCTaHOBKMN TPEeXOCHOro CXXaTusa N TapUpPoOBKN
npubopa

A.1 MprHuMnnanbHas cxema yCTaHOBKM ANS UCMbITAHWS FPYHTa METOAO0M TPEXOCHOro CXaTtus
(cM™. pucyHok [.1)

1 - OCHOBaHue Kamepbl; 2 - KOPMyc Kamepbl; 3 - BEHTUNb AN BbiMycka BO34yxa; 4 - WTOK; 5 -
obpaseL, rpyHTa B 060M104Ke; 6 - BEPXHUI WITAMM; 7 - HUXHWIA WTaMmn; 8, 9 - MarucTpany CUCTeMbl
ApeHaxa, NpoTMBoAaBNEeHNS 1 U3MEPEHNS NOPOBOro AasneHuns; 10 - Maructpanb 4aBfeHus B
kamepe; 11 - UHAMKATOP NepemelleHwit; 12 - ynnoTHaoWee Konbuo; £ - Harpyska

PucyHok 1.1

.2 Bnok-cxema yCcTaHOBKM 4715 TPEXOCHbBIX UCMbITAHWA FPYHTOB (CM. pycyHok [1.2)

1 2\\‘

5
/[ > 3
F Ty
o
4
4

1 - kamepa npubopa TPEXOCHOro cXaTtus; 2 - 610K M3MEPEHUs MOPOBOro AaBneHus; 3 - 6110k
npoTMBOAABNEHUS; 4 - 610K ApeHaxa; 5 - 610K oaBneHus B Kamepe

PucyHok 1.2
.3 TapnpoBkn kKamepbl TPEXOCHOIO CXaTus
A.3.1 Tapuposka kamepbl Ha cxaTtue

Ons  TapvpoBKM MeXAay wWTaMnamu, MOKPbITEIMU  BRaxHbiMu ByMakHbIMM  counbTpamm,
noMeLlaT MeETaNNYeCKnii BKNaabIL pasMepamm, paBHbIMI pasmepam obpasua rpyHTa. Wramn
Harpy>atoT CTyneHsiMu BepTukanbHoro aasnexus 0,01; 0,025; 0,05; 0,10 Mla n aanee no 0,10



MIMa, BblAEpXMBas UX N0 5 MWH [0 MakCUManbHOro AaBieHus, ONpPeaensieMoro npeaenbHbIMmU
Harpyskamm npu UCnbITaHUsX rpyHTa. Ha kaxnoi cTyneHu AaBneHus 3anucblBaloT rnokasaHus
npubopa Lnsi U3MEPEHNSI BEPTUKANbHOW fLedopMaLmm rpyHTa.

TapupoBsaHue NpoBOAST NPU TPEXKPATHOM HarpyXeHun 1 pasrpyske, Kaxablii pa3 ¢ 3aMeHoi
PUNbTPOB Ha HOBbIE.

Mo cpefHeapnMeTMYecKMM 3HaYeHMAM U3 Tpex OMbiTOB COCTaBNAIOT Taé}'IVILI,y ,u,ecpopmau,mm
KaMepbl Npy pas3NnyHbiX AaBneHnsax.

A.3.2 Tapuposka kamepbl Ha pacwpeHmne

Jna TapvpoBaHus Ha MeTannuMueckuii Bknagpiw v wramnbl (cM. [.3.1) HapesaT Pe3nHOBYIO
060NMoYKYy U 3akpennsiioT ee Ha OGOKOBbIX MOBEPXHOCTSIX WTaMMOB PE3UHOBLIMUA UMK
MeTannnMyecknMn Konbuamu.

Kamepy 3anonHstoT paboyelt XunkocTbio N CO3LAI0T B HEVl BCECTOPOHHEE NABNEHUE TakuMu
Xe CTYMEHsIMU, Kak 1 Mnpu Tapupoeke Ha cxatwve (cM. [.3.1), Boloepxueas ux no 30 MuH. Ha
KaX LoV CTymeHu [aBneHWs 3anucbiBaloT MokasaHus BonoMoMeTpa. 3atem cbpacbiBatoT
LlaBEHNe B TOM Xe Mopsiake.

Mo cpe,uHeaqumeTquCKMM 3HA4YeHNAM U3 Tpex ONblITOB COCTaBNAKT Taénmuy 06 BbEMHbIX
,uecpopMau,mVl KaMmepbl Npy pa3iMyHbiX BCECTOPOHHUX NaBNEeHUAX.

.3.3 OnpeneneHne TpeHWs WTOKA BO BTYNKE Kamepbl

Mpn Hanuuum 3asopa Mexny WTOKOM W WTaMroM B Kamepe CO3AaloT LaBneHue [0 MOMEHTa,
Koroa HauyHeTCcs OBWXEHWe CTpenku npubopa, M3Mepsiowero BepTvKanbHble Aedopmaumm
obpasua rpyHTa. B 3T0T MOMEHT 3anucbiBaloT NokasaHust MaHOMETPa W BbIYWCASIOT ycunue Ha

2
1 cM™ nnowanm nonepeyHoro CeveHns Wroka.

MpunoxxeHune E (obszaTenbHoe). PeKkoHconunaaumsa v
BoAOHaChbILWEHNe 0bpa3LoB FpyHTa 1 onpeaeneHne
CKOPOCTU pa3pyLueHms obpasuoB Npm TPEXOCHOM
cKaTumn

E.1 PekoHconnpaumsi o6pasuoB rpyHTa MyTeM BOCCTAHOBIEHWUS LBYX(DA3HOrO COCTOSHUS -
meton BOC

E.1.1 MeTon BoccTaHoBneHus ¢pasosBoro coctaea (BPC) ucnonb3yetcs npu npoBeneHun
TPEXOCHbIX WUCMbITAHUIA BOAOHACHIWEHHbIX B YCNOBUSX MNPUPOAHOrO 3aneraHvust rAMHUCTBIX,
OpraHo-MnHepanbHbIX 1 OPraHNYecKnX rpyHToB.

E.1.2 MeTon npeaHasHayeH ANs BOCCTAHOBAEHMS MPUPOAHON MAOTHOCTWM U ABYX(Pa3HOro
COCTOSIHMAS  (MPU  COXPaHeHUM TMPUPOLHON BRaXHOCTW) 00pasLoB, pasynaoTHEHHbIX B
pe3ynbTaTe NaporasoBblAeneHns B npouecce nx otéopa.

E.1.3 lMpoueaypa BoccTaHOBNEHUS (Pa30BOro CoCcTaea 3ak/4aeTCcs B CNeaylolwem:
E.1.3.1 B kamepy npubopa TpexocHOro cxarTus ycTaHaBnMeaT obpasel rpyHTa.

E.1.3.2 [lpeHax cucTembl NPOTMBOAABIEHUS MNEPEKPbIBAIOT, YTO WCKNOYaeT BO3MOXHOCTb
OTTOKa NOPOBOW XMAKOCTUN B MPOLIECCE PEKOHCONNAALMNN.

E.1.3.3 MMyTeM noaHATMS LaBfeHWsi B kKamepe NpoussoasTt obxatue obpasla BCECTOPOHHUM
LlaBNeHNeM CTYNeHsMu:

- INS TPYHTOB MArKOMNaCcTUYHOM 1 Tekyyei KoHcucTeHumn He Bonee 25 kMa,
- NSl TPYHTOB TYroniacTUYHOM U NNAaCTUYHOM KOHcMCTeHumm He 6onee 50 kla,
- ANS TPYHTOB NONYTBEPAON 1 TBEpAoi KoHcmucTeHummn oT 100 no 200 klMa.

E.1.3.4 B npouecce 06xaTtunsi Ha KaxAoh CTyneHn ¢ UHTepsanoM 15 MUH M3MepPSIOT NopoBoe
nasneHue. [pn noBTOpPSAEMOCTWM noKasaHuii OOCTUrHYTOE 3HA4yeHWe MNOPOBOro AAaBNEHWS
OVIKCHPYIOT U NPUKNAAbIBAIOT CREYIOWYI0 CTYMNEHb AABNEHNS.

E.1.3.5 B npouecce WCMbITaHUSI CTPOST KPMBYIO 32aBMCMMOCTW MOPOBOrO AasfieHUst OT

Bcectoportero nasnedns ¥ 7 (73) | Kputepuem saseplienms BoccTaHoBneHus dhasoeoro
coCTaBa $IBSIETCS BbIXOL YKa3aHHOW KPUBOW Ha MPAMYIO, MPOXOISWY0 non yrnom 45° He
MEHee YeM Yyepes TPU TOYKMN.

E.1.3.6 Ecnn rpacpuk * = 7(23) e Boiwen na npsMmyio noa 45°, a AasneHne B Kamepe yxe
JOCTUINO 3HAYEHWS MOMHOFO CpefHero 6bITOBOro fasnenus, 10 ans HH ucnbiTaHus
BOMOHAChILIEHNe CuMTaeTCs 3aseplieHHbiM, a aAns KH n K[ vcnbiTaHuii BogoHackileHne
nNpoaoNXarT N0 MeTody NPoTMBOAABNEHUS (cM. E.2).



E.2 BogoHachiweHne o6pasua rpyHTa npoTMBO4aBneH1eM

E.2.1 MeTton BonoHachiweHns obpasua npoTuBofaBneHneM npefHasHaveH onsa KH n KO,
TPEXOCHbIX WCMbITAHUA  FAIMHUCTBLIX, OPraHO-MWHEPanbHbIX W OPraHUYecKUX rPYHTOB,
BOJOHACHILWEHHbIX B YCIOBUAX NPUPOLHOro 3aneraHus.

E.2.2 MeTon siBnsieTCcs BCMoOMOratefbHbIM U UCMONb3yeTCs Kak AOMONHUTENbHbIA B Cryvae,
Koraa BooHachbiweHne metoaomM BAOC (cm. E.1) He Bbino 4ocTurHyTo.

E.2.3 BonoHachbiweHne 06pa3ua npoTtmeBodaBneHneM npoBoaAT nNonepemMeHHbIM NPpUNoXeHnem
K o6pa3u,y NONHOro gaBneHunsa n NpoTnBo4aBNeHUS.

E.2.4 MNepen Havanom BopoHacklweHust obpasua npoTMBoLaBaeHneM He0OX0OUMO NEPEKPbITh
LpeHax CMCTeMbl MPOTVBOAABNEHNS, MOABELEHHbIV K OAHOMY UNK LBYM Topuam obpasua.

E.2.5 MNposoasaT ob6xatne obpasLa [OMONHNTENbHOM CTYMNEHbIO BCECTOPOHHErO AasneHns 50
kMa.

E.2.6 B npouecce obxatnsi Ha CTyneHW MPOBOASIT U3MEPEHWe MOPOBOrO AaBNeHust ¥ C
nHTepsanom 15 MuH. Npy NOBTOPSEMOCTU NOKa3aHUA AOCTUMHYTOE 3Ha4YeHNe ¥ OUKCHpPYIOT.

E.2.7 PaccunTbiBaloT KOS GoMLIMEHT NOPOBOro AasneHnst £ | paBHbIil OTHOWEHWIO NPMpaLLeHNs
_ Aw
P Ady dag

MOPOBOroO AABMEHNS HA CTYNEHN K NpvpaLieHnio BCECTOPOHHEr0 AaBNeHNs ( ).

E.2.8 B cucteme NpoT1BOAABNEHUS NPY NEPEKPBITOM APeHaxe NOAHUMAIOT AaBNEHNE, PaBHOE
LaBNeHUI0 B KaMmMepe MUHYC BbiBpaHHOe 3HauyeHue "OugpepeHuManbHoro naBneHus”
(3P peKTMBHOrO  HanpsixeHuss B obpa3ue B  MpoUecce ero  BOAOHACHILEHUS
NPOTWBOAABNEHNEM), APEHAX OTKPbLIBAETCS.

MpumeyaHue - 3Ha4eHre AN PepeHLNanbHOro LaBNeHUsl PEKOMEHYETCS Ha3HaYaTb PaBHbIM
3Ha4YeHWNI0 3D PEKTMBHOTO HaMNPsXXeHUs, [OCTUIHYTOro Ha aTarne PekoHConMAaLmMM no metTony
BdC.

E.2.9 Tlocne BblpaBHMBaHUS MOPOBOr0 [aBfeHUs C AaBNEHWEM MPOTWMBOAABNEHUS BCe
npoLeaypbl NOBTOPSIOTCS, HaunHas ¢ E.2.4.

E.2.10 BonoHacblweHne cumtaeTcs 3aBeplweHHbIM Npy SOCTUXEHMN 3HAYEHUS KO3 huumeHTa
nopoBoro aaeneHns & - aHaueHwii ot 0,95 0o 1,0 - Npy 3TOM 3HAYEHWE NMOPOBOrO AABNEHNS
HONXHO 6blTb He Huxe 300 «k[Ma, B nNpPOTMBHOM cryyae npouenypbl MOAHATUS
npoTusoAaeneHns B cootseTcTeun ¢ E.2.4-E.2.8 noBTOpPAIOTCS 0O AOCTUXEHMS YKasaHHOro
3HayeHns NopoBOro AaBneHus.

E.3 MeToauka onpeneneHns ckopoctu aedpopmaummn obpasua rpyHTa npu paspyLeHmm

E.3.1 CkopocTb Aedopmauum obpasua rpyHTa Ha CTaguu paspylieHusi Mpu TPEXOCHbIX
ncnblTaHMAX onpenensatT, WUCNoNb3yd [OaHHble, NONYyYeHHble Ha CcTadun KoHconmaauumm
obpasua.

E.3.2 CkopocTb ¥V , MM/MUH, fnedbopmauun ansa KH n KL, ncneitaHuia onpefensitot no opmyne

[2]:
. th- Db )e g
Fiso (E1)
roe % - HayanbHas BbicoTa obpasua rpyHta, Mm;

MC - U3BMEHeHne B BbICOTE 06pa3ua B KOHLE KOHCconnaauun, Mm;

FIf . oxupaeMmasi OTHOCMTENbHAsi BEpTUKanbHas OeoOpMaLvsi Mpu paspylweHur, n.e.
(NprHMMaeTcs Mo pe3ynbTaTtaM NepBOro PaspyleHns, 4151 KOTOPOro CKOPOCTb PacCYMThIBAOT

npu L7 T 0,1);

F - KoadpnUMEHT, 3aBUCSWMI OT TUNA UCTIbITAHUIA 1 YCTIOBUI APEHUPOBAHMS;

o . BpeMs, Tpebyemoe ons 50% ounbTpaunMoHHO KoHconmaaumn obpasua rpyHTa, MUH (CM.
5.3.5.5,5.3.5.6).

3Hauenns ¥ |, cootseTcTeylowme 95% AucoMNauUMM MOPOBOrO [ABNEHWs, NPUBEAEHbl B
Tabnuue E.1.

Tabnuua E.1 - 3HaueHus koagppuumenta & [2]:



Ycnoeums opeHnpoBaHns B Te4YeHUe YNnoTHEHNS A
(koHconmaaumm) 3nauerns ¥ gna 4 2
MCI‘IS‘I:IHVIG KO ncnbitaHne
OpHoCcTOpOHHEE 2,1 34
JByxcTOpOHHEE 8,4 34
PaguwanbHoe n 04HOCTOPOHHEE 7,2 56
PanvanbHoe n oByXCTOPOHHEE 9,2 64

MpumeyaHmns

1 OAHOCTOPOHHEE LPEHNPOBAHME OCYLWECTBASETCS C OAHOro Topua obpasua, [ABYCTOPOHHEE -
C ABYX TOPLIOB.

2 Ycnosusa OpeHnpoBaHnsi B TeYeHME KOHCONUaaumm v APeHUPOBAHHOMO CABUra LOMXHbI ObITh
OAVHaKOBbIMU AN BCEX 3HaueHnn &

3 PanvanbHoe [LpeHVpoBaHWe - npu Hanuuuy Ha 60KOBOW MoBepxHOCTU obpasua nosnoc
hunbTpoBanbHoi bymaru (cm. 5.3.3.2).

MpunoxeHne X (pekomeHayemoe). OnpeneneHne
Ko3(hpuLmeHTa HepaBHOMEPHOCTU paclunpeHns obpasua
rPyHTa NpuY TPEXOCHOM CXKaTumn

X.1 KoadhhMumeHT HepaBHOMepHOCTM pacwmpeHns obpasua ¥ npu TPexoCHbIX UCTbITaHMSX
onpenensawT no gopmyne

he (X.1)

rae “ - nnowanb nonepeyHoro ceveHus obpasua B KOHUE aTana pekoHconupaumn ans HH

. . 2
mcnbiTaHuin n atana koHconunagaumm ans KH v K neneitanmid, cm ™
. 2
A nnowaab NonepeyHoro cevyeHns B cpeHel YacTn obpasua nocne UCMbITaHus, cM -~ ;

ke BoicoTa obpasua B KOHUe 3Tana pekoHconupauun ans HH ucnbitanuic 1 atana
koHconunpaumm ans KH n KL ncnbitaHuia, cM;

B _nonnas Ledhopmaums obpasLa nocne UCnbiTaHus, CM.

X.2 lMnowanb nonepevyHoOro cevyeHus o6pa3ua‘4f npu (HH) wucnbiTaHnsx ponyckaetcs

NpYHUMaTb PaBHOW NOLWAaAN HaYaNbHOro NonepeyYHoro ceyeHnst obpasua A

X.3 Mnowanb nonepeyHoro ceveHus obpasua 4 ana KH vn K ucnbitaHuii paccuntbiBatoT no
dopmyne

e (X.2)

AV,

3
roe - U3MeHeHre o6 bema obpasua B KOHLE 3Tana KOHCONMaaLUum, cM~ ;

y 3
¥ - HauanbHbIit 06bEM 06pasLa, cM~ .

X.4 Mnowanb NnonepeyHoro cevyeHnsl B cpenHel Yactn obpasua A npw OTCYTCTBUN CUCTEMbI
KOHTPONS W3MEHEHWSI MOMepeYHoro ceyeHnst obpasua B MPOLECCe MCMbITaHWs LonyckaeTcs
onpenensTb Mo peaynbTataMm MPsMbIX M3MepeHuin avametpa obpasua nocne McrnbiTaHus
WTaHreHUMpKyneM, npu 3T0M AnameTp BbIYUCAAIOT Kak cpelHeapudMeTnyeckoe 3HadveHve
Tpex uamMepeHuii B LeHTpanbHoi yacTu obpasua nog yrnom B 120°.

Mprmevarnue - Meton He MoxeT BbiTb MCMONb30BaH MPU HEOrpaHMYEHHbIX AedopMaumsax
obpasua, MNO3TOMy MpU pPaspylWeHUM HeobXxOLMMO KOHTPONMPOBATb  MakCUMMasbHble
nedopmaumm obpasua, B 0COBEHHOCTU [LONS CTATUYECKOrO HarpyxeHus, He Jonyckas Mux
npesblweHnst 6onee Yem Ha 15%.

MpunoxxeHue N (pekomeHayemoe). Obpasel,
rpacdmnyeckoro ohopmMaeHnsa pesybTaToB UCMbITaHUS
rPyHTa METOA0M TPEXOCHOro CXaTus

.1 Obpasel, rpacuyeckoro OCOOPMIEHUsI Pe3ynbTaToB WCMbITAHWS NpPU  ONpedeneHnu
XapakTepucTmK NPOYHOCTH (CM. pucyHok .1)
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WN.2 O6pasel rpachryeckoro ogopMIeHnst pedynbTaToB UCMbITAHWS FPyHTA NPU OrNpeneneHnm
XapakTepucTuk et opMmpyemMocTy (CM. pucyHok 11.2)

Mpacpukm 1 51 = Sy

0 oy, MMa

-

(Al

PncyHok N1.2

MpunoxeHune K (obs3aTensHoe). OnpeaeneHne
KO3(hpULMEHTOB (hpUbTPALUOHHOW (MepBUYHON) K
BTOPWUYHOM KOHCOIMAALNN

K1 [Ons onpeneneHus koschdnumeHTa OUNbTPALMOHHON (MEepBMYHON) KOoHconmmaumm
KpuByto koHconupauum (cMm. K.2) cnepyet obpabotaTb MeTOOOM "KBALpPaTHOrO KOPHSA W3
BpeMeHn" wuAn  norapuoMmyeckum MeToAoM, a npu  OLHOBPEMEHHOM OMpeneneHunu

KO3 PULIMEHTOB  dOUIbTPALMOHHON R BTOPUYHOWA Fo (3a cyeT nonasyyectu rpyHta)
KoHconuaauum - norapuomMmnyecknm MeTo4oM.

Ha kpuBoWi KOHCONMMAALMWN BbIAENSIOT YYaCTKU OUNbTPALMOHHON N BTOPUYHO KOHCONMAaLumu,
a [Nsi HACBIMHbIX TPYHTOB C 3aaHHbIMW 3HAYEHWSIMU BNAXHOCTU U MAOTHOCTM - elle y4acTok
LOOUNbTPALMOHHOW KOHCONMAALMN.



K2 [Ons onpeneneHus koappuLmMeHTa UNbTPALMOHHOM KoHconmmaumn “v  MeTomoMm
"KBaAPaTHOrO KOPHS M3 BpeMeHW" No pe3ynbTataMm WCMbITaHWA FPyHTa MNOL MOCTOSHHbIM
[aBneHneM CTPOSIT KPMBYIO KOHCONMOaLWMM B KOOpAMHATax: OTHOCUTENbHas gedopmaums &
(opIomHaTa) - KopeHb KBaApaTHbIA 13 BpEMEHW B MUHyTax (abcumcca) (cM. pucyHok K.1).
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PucyHok K.1 - Fpadprk 06paboTku KpUBOI KOHCONMAALMM METOLOM "KOPEHb KBaApaTHbIV 13
BpemMeHmn"

MpoBoAST NPsIMYI0 HaumyylWero MpUBANXEHNs 8 K HayanbHON NUHENHOM YacTW KPUBOW

(06bluHO B Npemenax nepebix 50% CXaTs) U W3 TOUYKM NepecedeHus 42 ¢ ocblo opauHaT
MPOBOASIT BTOPYIO MpsiMylo & | abcumcebl KoTopoi paeHbl 1,15 cooTeeTcTBYlOWMX abcumce

npamoit 22

n ac v 7 ~o0
MepeceyeHne npsiMoit C SKCMepuMeHTaNbHOW KpWBOM oOnpenenser Bpems
COOTBETCTBYIOWEE CTENEHU PUbTpaumMoHHon koHconuaauum 0,90.

_ 2 2
K.3 KoathdnLMeHT hunbTpaLMOHHOI KoHconmaaumn = | cM™ /MuH (cM~ /ro), BbIYMCASIOT MO
copmyne

Togh?
Ty = géu—fj‘"
o0 ; (K.1)
roe Ton KO3t puLMeHT (hakTop BPEMEHM), COOTBETCTBYIOWMI CTeneHn koHconngaumm 0,90,

pasHblin 0,848;

% - BoicoTa 06pasua (CpedHsisi MeXJy HauyanbHOW BbICOTOM W BLICOTOW MOCNE 3aBeplieHNs
onbliTa Ha KOHconupauuio), cM. [Mpu LBYXCTOPOHHEW (UNbTpauWMM NPUHUMAETCS BbICOTA,

pasHas %212 ;

fon . BPEMSI, MUH;

Ir . TemnepaTypHbIA NONPaBoOYHbIA KOS P UUMEHT (cM. K .4).

_ N
Lns onpepenexns spemeHn 100% cpunbTpaumoHHoi koHconuaaunn ¥ npensaputensHo

BbluMCsiOT necpopmaumio cxatus F100 = #9070 s qouen F100 npogopaT ropusoHTanbHyl0
NPSIMYI0 10 MEPEeceyeHns C KPUBOK KOHCOMMAALIAM M HAaXOAST COOTBETCTBYIOUGE 3HAUYEHNE

K.4 Ecnu Temnepatypa B nabopaTopun 3HauMTenbHo otnmyaetcs ot 20 °C, Heobxoaumo

BBOOWTb TEMMepaTypHyto NonpasKy Jr IOns npuBeneHus pesynbTtartos k 20 °C B COOTBETCTBUA
¢ Tabnuuen K.1

Tabnuua K.1 - 3HaueHns TemnepaTypHoi nonpasku

Temnepatypa, °C 10| 15 (20|25|30

TemneparypHas nonpaska -7 |1.3/1,15(1,0(0,9(0,8

K5 [Ons onpeneneHns 3HaueHwin v un °® norapudMuyeckuM MeTOLOM CTPOST KPUBYIO
KOHCONMMAAUMM B KOOpPAMHATAX: OTHOCUTENbHAs AedpopMmauunsi £ (opauHaTta) - BpeMms £ | MuH,
0TK/NaAbIBAEMOE Ha norapudpmmyeckon wkane (abcumcca) (CM. pucyHok K.2).



dy — NPUBEAEHHLIA HONL

0 1 10’ 102 10°  10% ¢ mun
Tao| D
dy— 50| 100
0,02 =— Il
|
0.04 |
1
50 N
0.06
0.03 ——t— £1m - k“L'
f
0,10
£

PucyHok K.2 - Mpadpuk 06paboTku KpMBOW KOHCONMAALMN NOrapudMUYECKMM METOAO0M
K.6 Ha kpuBoi koHconupaumu cnenyet HaWTW 3HAYEHWE OTHOCUTENbHOW Aedhopmauiu,
COOTBETCTBYIOIWEE HYNEBOMY MEPBMYHOMY CXAaTMIO (OTKOPPEKTUPOBAHHBIA HOMb KOMMPECCUm

4y ). [ns aTOro Ha HavanbHOW yYacTu KpuBOW BbIOMpaloT Toukm ¢ abcumccamm 0,1 n 04.
Pa3HoCTb opAmHaT AaHHbIX TOYEK, OTNIOXEHHAS Bblle HaYyanbHOW TOYKU rpadpuka, onpeaennt

NpUBEAEHHbIV HOMb g

K.7 Tlo «xpuBoi KOHCONMAauuum HaxomsaT Aedoopmaumio, cootseTcTayowyto 100%-my
PUAbTPALMOHHOMY CXaTWIO NpW 3a4aHHoN Harpy3ke. 1ns aToro NnpoBoAAT M NPOANEeBaloT ABe
KacaTenbHbIX: K CaMOI KpyTON 4acTu KPUBOIA (T.€. B TOUKEe nepernba) 1 K KOHEYHOMY NIMHERHOMY
y4yacTKy KpuBoi. Toyka nepeceyeHunst aTux kacatenbHbix cooTBeTcTByeT 100%-My nepBu4HOMyY

cxaruio rpyHTa. Cxartue, cnepytowee 3a 100%-HbIM NEPBMNYHBIM CXaTeM, onpeaenseTcs Kak
BTOPWYHOE CXaTue 3a cyeT fedopMmannin non3y4ecTu.

K.8 Lna onpeneneHus KoatppuLmeHTa PUNbTPaLMOHHON KoHconuaauMn
NOrapuMMYECKM METOLOM ONPELENSIOT BpeMs, Tpebyemoe Ans 50%-ro NepBryHOro cxartus.

Llns 3Toro BLIMMCAAIT AehopMaLIMIO, COOTBETCTBYIOWYI0 50%-My NepBuyHOMY cxatuio “0 |
paBHyto CpenHeaprdMeTMYECKOMY 3HaYEHMIO 0ed)OPMaLMi, COOTBETCTBYIOWMX HYIEBOMY o
100%-My cxatuio 100 Touky 50 npoeumpyloT Ha KpUBYIO U TEM CaMbiM HaxXoOaT

COOTBETCTBYylOWEE BPpEMS ts0
o 2 2
KoathhUUMEHT dOUbTPALMOHHOM KOHConMaaumn ™ |, cM” /MUH (cM” /rom), BBIYMCHSIOT MO
coopmyne
_ Tk
B0 (K-2)

roe Tso . KO3 PULUMEHT (hakTOp BPEMEHM), COOTBETCTBYIOWMIA CTeneHn koHconnmauum 0,5,
pasHbIin 0,197;

% 10 xe, uto B chopmyne K.1;
30 _ gpemsi, cooTBETCTBYIOWEE 50%-MYy NEPBIYHOMY CXATMIO, MUH.

K.9 KoathhuLMeHT BTOPUYHOM KOHConuaaumu (6eapaamepHas BennumHa) % onpenensiot no
TaHreHcy yrna mexay AvHenHbIM OTPEe3KOM KPMBOW Ha yyacTKe BTOPUYHOW KOHCONMAaumn u
npsiMoii, NnapannenbHoi ocn abeumce (cM. pucyHok K.2) no coopmyne

-t = siq) —=(f)

* loCey) ~lals) (K.3)

[

roe #2) y £@) - spagenns Jnedopmaumy 06pasiia Ha y4acTke BTOPVUYHOM KOHCONMAALMNK;

1 1 2 - gpems, cooTeeTCTBylOWee Aedpopmaumsm FE) 1 Fi2)  ypp,

K.10 Ona HacbiMHbIX FPYHTOB C 3a4aHHbIMM 3HAYEeHWSIMW BAAXHOCTWM WM NAOTHOCTWU Kpusas
KOHCONMAAUMN B 3aBMCMMOCTU OT CBOWCTB FPYHTOB MOXET UMeTb Tpu (kpuBas a) wnv nsa
(kpuBasi 6) yyacTka: [OPUAbTPALMOHHON KOHCONMAALMM, PrbTPALMOHHON KOHCONMAALMMN 1
BTOPWYHOW KOHCOoNnaauun (cMm. pucyHok K.3).
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PuncyHok K.3 - 'padpukm KprBbIX KOHCONMAALMM 0151 HACBIMHbLIX FPYHTOB C 3a4aHHbIMU
3HaYeHMSMU BAXHOCTU 1 MNOTHOCTU

KoathduumeHT [0hUnbTpaUnMoHHON KoHconmaaumm “® (kpueble a M 6) BbIUUCNAIOT MO

TAHreHCy yrna HakjoHa kacaTefnbHOW K MepBOMY y4acTKy Kpusbix ©~ S| okonuarme
KOTOPOro onpefensieTcs NepeceyeHrem KacaTenbHbIX K MEPBOMY 1 BTOPOMY y4acTKaM KPWBOIA,

)
no cpopmyne (K.3), B KOTOPOI PasHOCTb AechopMaLnil B YncnnTene sameHsioT Ha (7~ 70 ),

COOTBETCTBYHOWYIO BpeMeHn £ 1 i .

KoathdpnumeHT punbTpaumoHHon KoHconuaauun (kpveas a) eblducnsiot no gopmyne (K.2), B
KOTOpOW

_tls =)

tsp
2 , (K.4)

roe ¥I cooTBeTCTBYET BpEMEHM fla ,af - BpemeHun fa

Koadh hnumeHT BTOPMYHOI KOHCONMAAUMn BbluMcnsoT no doopmyne K.3, B KOTOpOW:
o o t

- ALNS KPUBOW a pasHOCTb AedoopMauunii  COOTBETCTBYET BPEMEHU Lyt ;

- ANst KpUBOW 6 pasHOCTb fedhopMaLmnii ¥ COOTBETCTBYET BPEMEHM byt

MNpunoxeHwne J1 (pekomeHayemoe). Obpasey,
rpacmyeckoro opopmMaeHNs pesybTaToOB UCMbITaHUA
FPYHTOB METOA0M KOMMPECCUOHHOIro CKaTus

(cM. pucyHok J1.1)

Mpacpuk 1 &=/ (2)

g ———

Mpacpuk 2 ¢ = /(#)

0 By Pis p, MMa

Mpacpuk 3 &= 7(#)



p, MNa

PucyHok 1.1

MNpunoxeHne M (pekomeHgyemoe). MNpuHumMnmanbHble
CXEMbl KOMMPECCUOHHO-(PUNbTPALMOHHBIX NPNOBOPOB 1
ohopMIeHne pe3yNbTaToB UCMbITaHUA 3aCOJIEHHOr0

rPyHTa

M.1 MpuHUMNnanbHbIe CXeMbl KOMMPECCUOHHO-( Wb TPALMOHHDBIX NPUBOPOB (CM. prcyHOoK M.1)

MNepaya
BOObI

K emroeTia
ana cBopa dunsTpara

a) Jlns ncnbiTaHuii No CXeMe HUCXOOSWEro NoToka BoAbl

| )
amcoms  \3 \2 \25 \6

dunsTpaTa
6) Ins ucnbiTaHWin N0 cXxeMe BOCXOASIEro NoToka BoAbl

1 - kopnyc; 2 - NoAA0H Kopryca; 3 - OCHOBaHwue kopryca; 4 - paboyee KonbLo; 5 -
HanpasnsLlee KonbLo; 6 - NTepdopMpPOBaHHbIV BKNALbIW; 7 - NepdpoprpOoBaHHbIf WwTamm; 8 -
Kpblwka; 9 - BTYNKa; 10 - wTokK; 17 - cnyckHas npobka; 12 - wryuep; 13 - peanHoBas Npoknanka;
14 - 3arnywka; 15 - BepxHee NpUXMMHOE KONbLO; 16 - HUXHEE NPUXMUMHOE KONbLUo; 17 - ranka;
18- cToika; 19 - wnaHr; 20 - cTeKnsiHHas Tpybka; 21 - nHaukaTop; 22 - pepXxartenb
nHaukaTopa; 23 - onopHas nsTka UHANKaTopa; 24 - wapwk; 25 - obpasew rpyHTa

PucyHok M.1

M.2 ObpaseL rpacnyeckoro ogoopMIeHnst peaynbTaToB WCMbITaHWS 3aCONIEHHOrO TpyHTa B
KOMMPECCUOHHO-(PUb TPALWMOHHOM Npubope (CM. pucyHok M.2)

Mpacpuk 1 £~ 72} (no cxeme "onHoi kpusoit”)

0 g MNa




Mpacpuk 2 £ =72} (no cxeme "Tpex kpuebix”)

Egw 6
£, MNa
Egf
7 Py
P, MMa r=—__ | far=001
- 0

1, 2, 3- oTHOCUTENbHOE CXaTue £ rpyHTa NpUpoLHONA BNaXHOCTU B BOAOHACHIWEHHOM
COCTOSIHWU U BbILWENOYEHHOrO 6€3 HArpy3Ky B 3aBUCUMOCTY OT AABNEHNS COOTBETCTBEHHO; 4 -
OTHOCWTENbHOE CXaTue rpyHTa B peadynbTraTte 3amaymBaHus (0OTHOCMTENbHAs MPOCaA0YHOCTb)

npv 3afaHHoOM aasneHn £ ; 5- 0THOCUTENbHOe CydO DO3NOHHOE CXaTne rpyHTa npu

chnnbTPaLMM BOAbI U 3afaHHOM AaeneHun ¥ ; 6 - nechopMaLnsi rpyHTa npu HabyxaHum “sv ; 7-

£y Py
3aBNCNMOCTb OTHOCUTENBHOMO Cyd PO3MOHHOr0 CXaTus OT pasneHns ( HavanbHoe
nasneHne cyd@O3MOHHOMo CXartus)

Fpacpuk 3 % ~ S @)

sf

1 - 3aBUCMMOCTb OTHOCUTE/IBHOMO CyP (PO3NOHHOMO CXAaTus OT CTEMNEHU BbILENa4YnBaHUS
coneii, nonyyaemas B npoLecce NpoBefEHNs UCMbITaHUS NpK D2 Dy ;2 - T0 Xe npu D <Dy ;3
- OTKOPPEKTUPOBAHHAS 32BUCUMOCTb

PncyHok M.2
MpunoxeHne H (pekomeHayemoe). Obpa3ubl

rpacdmnyeckoro opopmaeHnsa pesybTaToB UCMbITaHUS
rpyHTa Ha HabyxaHune n ycagky

H.1 Ob6paseL rpagnyeckoro 0oopMNIeHnsl pe3ynbTaToB UCMbITAHUS rPyHTa Ha HabyxaHue (CM.
pucyHok H.1)

g=f(p)
Mpacpuk 1 Mpacpuk 2
E4 £l
Psw Psw
—_p Ma ==<"p. Nra

Psw - ycTaHOBNEHHOE 3HaYeHNe NaBneHns HabyxaHus (rpacpuk 1); npeanonaraeMoe sHaueHNe
nasneHus HabyxaHus (rpagouk 2).

PncyHok H.1

H.2 Mpacbvk  3aBUCUMOCTM M3MeHeHMs ofbema o06pasua rpyHTa ¥ npu  U3MeHeHUM
BNlaXHOCTM ¥ B npouecce ycaaku (CM. pucyHok H.2)

F= gl



Mpadouk 1 pacpuk 2
3

M V, om
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| - NepBbIi 3TaN CywWKM; |l - BTOPOM 3Tan CyWKW; ¥ - BNaXHOCTb FINHUCTONO FPYHTa Ha Npeaene
ycagaku

PucyHok H.2
MpunoxxeHwune I (pekomeHgyemoe). MNpuHUMnuanbHas

cXeMa YyCTaHOBKW 0714 UCMbITaHNA MepP3J10ro rpyHTa
WapnKoBbIM LWLITaMINOM

(cM. pycyHok I1.1)

g E

1 - WapuKoBbIN WTaMn; 2 - NOOBUXHON CTePXeHb C AepXaTenem wapuka; 3 - pyyka CTonopHoro
BUHTA; 4 - CTOWKW; 5 - pblyaXHbIi Mpecc (C COOTHOWEHMEM nney peivara 5:1); 6 - onopHas nanTa;
7 - NOABWXHOWM CTONNK; 8 - ypaBHUTENbHbIE BUHTbI; 9 - KOHTPrpy3; 10 - rupu; 11 - ntHankaTop
nedpopmaunit; 12 - obpaseL rpyHTa

PucyHok 1.1

MpunoxxeHue P (pekoMmeHgyemoe). MNMpuHunnmanbHasa
CcXeMa YCTaHOBKMN 1 peKoMeHaaLuun no n3roToBeHnto
obpa3LoB ANA NCNbiTaHNA MepP3/10ro rpyHTa MeToa0oM
OLHOMJIOCKOCTHOIrO Ccpe3a No NoBepXHOCTU CMep3aHusa u
obpa3zeu rpagmnyeckoro oopMaeHns pesysbTaToB
NCNblITaHUA

P.1 MpvHuUMNManbHas Ccxema YCTaHOBKM OS5 WCMbITAHWS MEep3Nioro rpyHta MeTonoM
0LHOMMOCKOCTHOrO Cpe3a Mo NoBepXHOCTH CMep3aHust (CM. pucyHok P.1)
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1 - Mep3nblii rpyHT; 2 - MaTepuan; 3 - paboyee KonbLO; 4 - cpeaHas kapeTtka; 5 - kopnyc
npubopa; 6 - GOKOBOW WTaMM; 7 - oNopHas NAnTa; 8 - AMHamomeTp; 9 - 06oiMa WapUKoB.; €.
BepTMKanbHas Harpyska; £ - ropuaoHTanbHas Harpyska

PucyHok P.1

P.2 PekomeHpaumm no n3roToBnEHUO o6pa3uos mMartepuana v rpyHta ons ucnblitaHna Metooom
OOHOM/NIOCKOCTHOr 0 cpe3a No NoBepxHOCTUN CMep3aHuA

P.2.1 WNaroTtoBneHne obpasuos matepuana yHOameHTa unu Opyrux TBEPAbIX MaTepvanos
(ckanbHbIX M NONyCcKanbHbIX FOPHbIX MOPOA, CTPOMTENbHbIX MaTtepuanos u Ap.) cneayet
MPOBOAMTL Tak, 4YTOObl WX LWWEPOXOBATOCTb MO MOBEPXHOCTU CMEp3aHusi COOTBETCTBOBana
TpeboBaHusM 3apaHus. Mpy OTCYTCTBMM 3aAaHnsl WEepPOXoBaTOCTb MOBEPXHOCTM obpasua
mMaTtepuana AofiXXHa COOTBETCTBOBATL WEPOXOBATOCTY MaTeprana B eCTECTBEHHbBIX YCOBUSIX.

O6pasupl Matepuana yHOaMeHTa C Takoli Xe LWepoXOBaTOCTbIO MOBEPXHOCTU, Kak Y
oyHOaMeHTa (He NoL4BeprHyToi crneunanbHon o6paboTke), [OMXKHbI U3rOTOBAATHCS C y4eTOM
cnegyowmx TpeboBaHmii:

- IepeBsiHHble 06pasubl JONXHbl ObiTb M3rOTOBNEHLI 13 HeoBpaboTaHHOW OPEBECUHbI, U MX
MOBEPXHOCTb A0MXHa BbiITb OCTPyraHa; npu 3amopaxuBaHuy o6pasLoB LpeBecrHa A0MXHa
6bITb B BOAOHACHILEHHOM COCTOSIHWW;

- cTanbHble 06pasubl JOMXHbI UMETb "ropsiyekaTtaHyr"” nnm "XonoLHoKaTaHylo" NoBepxHOCTb B
3aBMCUMOCTU OT BMAA MpoKaTa, NCMOb3yeMOro A5l U3roTOBAEHUS 0Bpa3LoB Ha TOKapHBbIX,
hpe3epHbIX MU CTporanbHbIX cTaHkax 6e3 WandoBaHWS UX MOBEPXHOCTW, ecnu obpasLibl
NMPUMEHSIOT B3aMeH ropsiyekataHoi cTanu, n co WingpoBaHNeM - B3aMEH X004 HOKaTaHOW,

- 0OeTOoHHble o6pa3u,b| OONXHbl OblTb W3roTOBNEHbI C BI/I6p0yI'Il'IOTHeHI/IeM B rnagkom
MeTannn4eckom onany6Ke, NOBEPXHOCTb KOTOPOW nepes 6ETOHVIpOBaHVIeM nokKpbiBalOT
M3BECTKOBbIM MU TNWHUCTbIM PacTBOPOM; Ha MNOBEPXHOCTU O6pa3LlOB, cMepsanwmxcsa C
FTPYHTOM, HE OO/1XHO 6bITb PaKOBUH U 3aXeNe3HEHHbIX y4aCTKOB.

Mpu naroToBneHWn obpasLoB Mateprana pyHaaMeHTa, MOBEPXHOCTM KOTOPOro NoaseprawoT
cneunanoHoii o06paboTke KakuMm-nmbo cnocoboM, MOBEpPXHOCTb 06pasuoB cnepyet
obpabaTbiBaTh TakMM Xe CrnocoboM.

MpymeHeHne opyrux cnocoboB 06paboTky NOBEpXHOCTe 06pa3LoB ANS NPUAAHWS UM Takom
Xe LWepoxoBaTocTh, kak y GOKOBO MOBEPXHOCTM (PyHAAMeHTa, AoMnyckaeTcsi npu ycnoBuu
WHCTPYMEHTaNbHOM OUEHKWM Knacca lwepoxosatoctm B cooTtBetcteum ¢ [OCT 2789.
llepoxoBaTtoCTb [OOMycKaeTCcs OLEHMBATb CpPaBHEHWEM C 3Ta/IOHHOW MOBEPXHOCTbIO,
M3roTOB/IEHHOW B COOTBETCTBUM C TpebosaHusamu FTOCT 9378.

P.2.2 O6paseu Bupa "rpyHT (FPyHTOBbI pacTBop) - Martepwan" rotoBsT B Chenytowen
nocnenoBaTenbHOCTU: B ONOPHOE KOJbLO (OOPMbI MEPBOro TMMa NoOMewWaroT Matepuarn, 3atem
Ha HEero yctaHaBnmeatT paboyee Ko/bLO CPE3HOro Npubopa, Ha KOTOPOe NOMELLAI0T 3aWNTHOE
KonbUO (oopMbl. Paboyee KOMbLUO 3amnofHSOT 3apaHee MOArOTOBNEHHbIM TPYHTOM WK
FPYHTOBBIM PacTBOPOM 3a[aHHOro coctaea U BnaxHocTu. Mpu 3anonHeHun paboyero konbua
FPYHTOM HapyLWeHHOro CnoxeHns nobusatoTcst Tpebyemoit NI0THOCTM rpyHTa. KpbilKy doopMbl
yCTaHaBnMBalOT B MONOXEHWE B 3aBWCMMOCTM OT 3aAaHHbIX YCNOBMIA MpOMOpaxusBaHus, a
VUMEHHO: NPV NPOMOPaXMBaHMN Yepe3 FPYHT - CHU3Y; NPV NPOMOpaXuBaHun Yepes matepvan -
cBepxy. Mpu oTcyTCTBUM faHHbIX 06paseL, NPOMOpPaXmBaloT Yepes MaTepuarn.

P.2.3 Obpaseu Bnga "nen - Matepuan” noAroTaBnMBatoT B CleayHolei nocnenoBaTenbHOCTH:
obpaseL, matepuana MOMeWAT B OMOPHOE KONMbLO (POPMbl MEPBOr0 TUMA, Ha Hero
ycTaHaBnmBailoT paboyee KOMbLO CPe3HOro nprnbopa, Ha KOTOPOe NOMEeLWAIoT 3alWMTHOE KOMbLO
OOPMbI U CHU3Y YCTaHaBNMBAIOT KPbIWKY DOPMbl. DOpMy NEPEHOCAT B NOMELLEHUE C 3aLaHHOM
oTpuUAaTENbBHON TEMMNEPATYPOWA, IAe NOCNEe ee OXNaXAEHNS HAMOPAXXMBAIOT Nie] Ha MaTepuan.

Jlen HamopaxuBalOT CMOSIMM  TONWMHOA OO 5 MM, npuYeM KaXnObld HOBbIA Cnow
HamopaXuBaeTcs Nocne NnosHoOro 3amep3aHns npeabiayuero.



Ins HaMopaXneaHusa NPUMEHAOT BOAY, OXNaXAeHHY0 00 TeMnepaTypbl 3aMep3aHuns.

Ecnu 3apnaHvem TpebyeTcs ucnbiTath Nej NPUPOLHOro CIAOXEHUs unu neq, o6pasoBaHHbIN B
YCNOBUSIX, MOLENMPYIOWNX NPUPOaHbIE, TO 0Bpasel, Nbha BbIPE3aT N3 MOHOMMTA MO DOpMe
paboyero KonbLa cpesHoro npubopa, 3aknaabiBaloT ero B paboyee KonbLO M CMOPaXUBAIOT C
MaTepuanoMm 4epes Cnoi OxnaxAeHHON [O TeMmnepaTypbl 3amMep3aHnst BOAbl TOMWWHOR 0o 3
MM, HANIMTOW Ha OXNaXAEHHYIO KOHTaKTHYIO MOBEPXHOCTb.

P.2.4 O6pasel Buna "rpyHT - FPYHTOBbIA pacTBOp (FPYHT)" MOAroTaBnMBaloOT B Chnenyiowein
nocnenosaTenbHOCTM:

- IS TPYHTA HEHaPYLWeEHHOr o CNOXEHWs - BbIpe3atoT U3 MOHOAUTA rpyHTa obpaseL no gpopme
pabouero konbLa cpe3Horo npubopa u nomeLLatoT ero B paboyee KonbLO;

- ONS TPyHTa HapylWweHHOro CRoXeHus - pabouyee KONbLO Mpubopa 3amonHAT 3apaHee
MOArOTOBMEHHbIM TPYHTOM 3a4aHHOro CcocTaBa U BRaxHoCTW, gpobusasicb Tpebyemoin
NNOTHOCTW TPYHTa, MOCNE 4Yero rpyHT 3aMOpaxwuBaloT Yepe3 BEPXHWI WAWN HUXHWIA TopeL.
YcnoBusi oxnaxneHus obpasua npy 3amopaxvsaHuy onpeiensioTcs 3afaHmem;

- Mepanblil FPpyHT B paboyeM Konblie CpesHoro npubopa ycTaHaBnMBAIOT B OMOPHOE KOMbLO
chopmbl BTOporo Tuna. Ha ato paboyee konbLO ycTaHaBnMBaloT BTOpoe Takoe e paboyee
KOMbLO M Ha Hero noMewawT 3aWmWTHOE KONbLO ¢opMbl BTOporo Tuna. BepxHee pabouee
KOJIbLIO 3aMOJIHAOT NpeaBapuTenbHO OXaXeHHbIM A0 TeMnepartypbl 3aMep3aHunst rpyHTOBbIM
pacTBOpOM WM TPYHTOM 3a0aHHOro coctaBa W BNAaXHOCTM W NPOBOAAT CMOpaxwueaHue
obpasLia Yepes BEpXHUI UK HUXKHUIA TopeLL.

P.2.5 Obpasey Buga "rpyHT - nen" noAroTaBnvBalOT B Chefylowel NnocnenoBaTeNbHOCTU:
cbopky hopMbl BTOPOro Tuna, NOArOTOBKY WM MpoMopaxusaHvue obpasua rpyHTa npoBoAasT B
cooTBeTCTBUM C 6.2.2.3. Jleg HaMOpaxmBalOT HA MEP3Nblii FPYHT BO BTOPOM KO/bLie CPE3HOro
npmbopa CnosiM1 TONWMHON 00 5 MM 1AM NprMopaxmeatoT obpaseL, NpUpPOLHOro Nbha Yyepes
CNoW, OxNaxAeHHON Ao TeMnepaTypbl 3amep3aHunst BOAbl TONWMHON L0 3 MM.

P.26 [na cpesa Mep3noro rpyHta HEHapywWeHHOro COXEHWS W3 MOHONMTA Bblpe3aloT
obpaseL, BbICOTO, COOTBETCTBYIOLEH pasmMepaM CMOPOXeHHbIX Konew, B popmax rno tuny | unm
no tuny Il (c™m. pucyHok P.2). Obpasel nepemewatoT B paboyme Kosbla MU yCTaHABNMBAOT B
cpe3Hoii npubop. BeloepxuBatoT npu TemMnepaType ucnbitains 12 4 unum 24 4 B 3aBUCMMOCTM OT
InameTpa obpasua. Bce onepaumm npoBoAAT B MOMELEHNN C OTpULIATENbHOM TeMNepaTypoii.

P.2.7 Bo BpeMs MPpOMOpaxMBaHUs M3MePSIIOT TeMnepaTtypy KOHTPONbHOro obpasua rpyHTa, B
KOTOPbI MOMEeLaoT TepMOAaTHMK TePMOM3MEPUTEIbHOMO YCTPONCTBRA.

MpoMopaxuBaHme 3akaH4YMBaloT, Korga Temnepatypa KOHTponbHoro obpasua LOCTUrHeT
3HauyeHWs TemMnepaTypbl BO3ayxa B noMelweHuu. Mocne atoro obpaseL, n3BnekaoT 13 opMmsbl,
repMETU3NPYIOT 1 COXPAHSIIOT [0 UCMbITaHWA.

—————————— 5
13
1 6
-
? e
£ 4
s
a) Popma Tuna | ons npuroToBneHus obpasuos 6) ®opma Tuna Il ons npuroToBneHNs
BuAa "rpyHT (TPyHTOBbI pacTBop, nea) - 06pasLoB Braa "rpyHT - rpyHTOBbI pacTBop
matepuan” (neq, rpyHT)"

1 - paboyee KonbLO cpe3Horo npubopa; 2 - Matepuan; 3 - FpyHT (e, FPYHTOBbIN pacTBop); 3a -
FPYHT; 4 - ONOpHOE KOMbLO; 5 - KpblliKa (OOPMbI; 6 - 3aLUMTHOE KONbLIO (POPMbI

PucyHok P.2

P.3 Obpasel, rpacuyeckoro OMOPMNEHUS Pe3yNbTaTOB WUCMbITAHUS TFPYHTA METOAOM
OLHOMNMOCKOCTHOrO cpe3a Mo NOBEPXHOCTM CMep3aHns (CM. pucyHkn P.3 u P.4)

1, M

PucyHok P.3
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PucyHok P.4
MpunoxxeHune C (pekomeHgyemoe). MNpuHUMnuanbHas

cXeMa yCTaHOBKW 0714 UCTbITaHNA MeP3J10ro rpyHTa
MeToOd0M OAHOOCHOIO C>XaTus

(c™. pucyHok C.1)

o
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1- 0bpaseu rpyHTa; 2 - HENOABMXHAs nnaTgopma; 3 - NoABUXHaA nnaTgopma; 4 - WToK, 5 -
HanpasnsLlee YyCTPOWCTBO; 6 - BEPXHUIA WTaMN; 7 - HAXHWA wTamn; 8 -
naposnaroHenpoHnuaemas 0605104ka; 9 - pE3MHOBOE NPUXMMHOE KOMbLO; 10 - amHamomeTp; 11
- U3MepuTeNb NPOAO/bHLIX JedopMauunii; 12 - usmepuTenb nonepeyHbix gedopmaumia; 13 -
npoaonbHas tara; £ - Harpyska

%)

PucyHok C.1

MpunoxxeHne T (pekomMeHayemMoe). PacHeTHble
COMPOTUBJIEHNSA MEP3J10ro FPyHTa noA NogoLBON
dyHOaMeHTa

PacyeTHble 3HAYeHWs COMPOTMBEHMS MEpP3Nnoro rpyHTa & noA nomowsoi dyHaameHTa
npeactasneHol B Tabnuue T.1.

Tabnuua T.1 - PacyeTHble 3Ha4eHUs ConpoTMBNEHNA Mep3Nnoro rpyHta B 3aBUCUMMOCTU OT
NbAUCTOCTY FPYHTOB U TEMMNEpPaTypbl UCNbITaHWUIA



3HaueHu sl CoNPOTUBNEHMS Mepanoro rpyHTa &, MMa, npu
[pyHTbI N
Temnepartype ucnbitanuii £, °C
-03[05[ 1 [15]1]25] 3]35]4]6]-8]-10
[Mpn NbANCTOCTN FPYHTOB i < 0,2
1 Tleckn  cpemHeit| sl o5l 1.05(145) 16 | 1.8 (1,95 20 | 22 | 2.6 |2.95| 3.3
KPYMNHOCTH
2 Meckn  wmenkne i, 4el 67100 |11 13|14 |16 |17 ] 1822 |255|286
nblneBaTble
3 Cynecu 030507 ]08][1,05[1,15[1,30]1,40] 15[ 1,9 [2,25] 2,5
4 CyrnvHKW 1 rWHBbI 0,25|0,45|0,55|0,65[{08 (09|10 (1,112 [155|19 |22
[Mpn NbANCTOCTN FPYHTOB 52 0,2
Bce  sumsl - TPYHTOB| 5 | 63|04 (05|06 |07 |075]085(0.95]1,25]155|1.75
ykasaHHble B 1-4

MpunoxeHune Y (pekomeHaoyemoe). Obpasel
rpadnyeckoro oopmMaeHns pe3ysibTaToB UCMbITaHUS
MEepP3/10ro rpyHTa MeTooM OIHOOCHOIO CXKaTus

(cM. pycyHKM Y. 1 nY.2)
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PucyHok Y.1
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PncyHok Y.2

MNpunoxeHue ® (pekoMeHayemoe). OnpepeneHve
XapaKTepucTunk gedpopMmmnpyemocTn Mep3faioro rpyHTa no
pe3ynbTaTaM UCMblTaHUS METOAOM OLHOOCHOIO CKaTuA

®.1 Moaynb nvHenHoWn pedpopmaumn £ N KO3 MUUMEHT HenvHerhHoh nedoopmaunm 4
onpenensioT No  3aBUCUMOCTW, YCTaHaB/NMBAKOIWEN CBA3b MeXAay OTHOCUTESbHbIMU
MPOAONbHBIMUA LedOPMaLMAMN F | HANPSXEHNSAMI © 1 BPEMEHEM AeiCTBUS Harpy3ku &

(0.8 = SNt/ 1) (@)

roe /@) - (yHKUMS HanpsixeHuin ¢ ansi Bpemenn 0 ux neiictems, pasHoro 1 4, 0 kotopyio
NPVMHUMALOT B BUAE:

F@) =0/ B  pna Mogenu nuHelHo 4edhopMUpyEMOro OCHOBaHIS;

_ 1im
Fle) =0l 407" | ina momenu HenuHelHO 4edhOpMMPYeMOro OCHOBAHNS,

roe 2 " 4 napameTpbl PyHKLUN Sl ;
# - K03 PULNEHT HENMHENHOCTU MO HANPSXEHUSM.

®.2 MpeaenbHo AnMTenbHble 3Hayenust £ n A BoluncnsoT No gopmynam:

E=K,, “D)_m : (®.2)



A=Aty feg)™™" ’ (®.3)

roef - BPEMS, PaBHOE CpOKY CNyX6bl COOpPYXeHWs, WM NpUHUMaemoe paBHbiM 50 net
3

=4,38-10" y;

& - KO3 PULNEHT HENMHENHOCTN BO BPEMEHU.

®.3 Mns ycraHosneHwus 3asucumocTu (P.1) ucxodHble AaHHble uWCnbiTaHuA (cM. 6.3.5)

06pabaTbiBaloT B COOTBETCTBUM C TEOPWEN HACNEACTBEHHON NON3y4YecTu. Micnonb3ys KpuByio

nonsydyectu (cMm. 6.3.5.7), nocnenoBatenbHO BbIYUCASIOT PAL 3HAYEHUIA Bl , IMEeIoLWmX CMbICN
IedopMauuii, KOTopble pa3sBuavch 6bl NOL AEACTBMEM MOCTOSIHHOTO HanNpsxeHus (1 = 1,2, ..),

. o i,
COOTBETCTBYIOWEr0 HaMpPsXeHWo ! -1 CTyNeHW HarpyxeHus, 3a Bpems "/ . Bbluucnexus
npoBoAsAT No popmyne

B Ty T (®.4)

roe “-LJ - nonHas oTHocUTEnbHas npoLonbHas gedopmauvs npeflwecTByoWen CTyneHn

£ 5 [
Harpy>XeHUsi B MOMEHT BPEMEHN ~J | BbIUMCNeHHas No 3Toi hopMyne paHee npu ~%J — 0;

FAT-T o .
LI - npupaleHne oTHOCUTENbHON AedopMaunm, onpenenseMoe no KPUBOM NON3y4ecTu (CM.
6.3.5.7) n npencrasnsiowee coboin pasHOCTb MexXay AedopMaLnen, HakoMNeHHON K MOMEHTY,

; . £ o
Korpa'! -a CTyneHb Harpysku [enctsoBana B TeuyeHue BpeMeHn 7 |, n gedpopmauvei,
HaKOMMIEHHOW K Havyany encTBns  -i CTYrNeHn Harpy3ku.

£ .
MoMeHTbI BpeEMeHN J HasHavaloT 0OMHAKOBbIMU ONS KaXaon CTYNeHW HarpyxeHuda c y4eTom
TpeboBaHwii 6.1.4.3.

Pesynbtathl npeacTaBnsioT B BMAE CEMENCTBA KPWBbIX MON3Y4eCTU NPU  MOCTOSAHHbIX
HanpsixeHusx 7 (cMm. pucyHok @.1).
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PuncyHok .1

®.4 Ona onpeneneHvs napameTtpa ® u Habopa 3HaYeHWi floy) Nnony4yeHHble 3HaYeHust

npeacTaendoT B Buae ceMmeiicTea napannenbHbIX NPAMbIX B KOOpAMHaTax: g 0Cb a6CLlV|CC,
In oy

- 0Cb opAvHaT (cM. pucyHok @.2). anee 3HayeHusa & un floy) BbIYUCISAIOT MO OOPMynam:
=k (P.5)
Flag)= % , (.6)

roe % und - napameTpbl, onpefensieMbie rpaguyeckn (cMm. ®.8) nnm cnocoboM HanMeHbLWMX
KBaLpaToB.
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&5 [Ons Mogenn nUHEAHO AedOPMUPYEMOrO OCHOBaHWMS HAbop  3HauYeHWit Fleyg)
annpoKCUMUPYIOT MPSIMOit B koopanHaTax: °i - ock aéeumce, @ e OpAVHAT (CM. pUCYHOK

@®.3) 1 BLIUNCNSAIOT 3HAYEHMNE 2 no goopmyne

B, =1lc (@7)

roe< - napameTp, onpenensiemblii rpadpuyeckn (cM. ®.9) unm cnocoboM HaMMeHbLWMX
KBagpaTos.
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PncyHok &.3

®.6 [Ons MoOenu HennHelHO [edOpPMUPYEMOro OCHOBaHUS Habop 3HaueHui Floy)
annpoKCUMMPYIOT NPSIMONA B KOoOpAuHAaTax oy ocb abcumce, nfleg) OoCb opauHaTt (cM.

pucyHok @.4) 1 BbIYMCNSAIOT 3HAYEHNSA 4 n # no popmynam:

A =&, (®.8)

m=1/h , (©.9)

roe ¢ u ¥ - napameTpsl, onpenensiemslie rpaduyecku (cM. ©.10) UnKM CNOCOBOM HaUMEHbLLINX
KBaApaTos.
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®.7 KosppuUMEHT NOMNEpeyHoro  paclmpeHnst ¥  onpenensioT W3 3aBUCMMOCTM,

yCTaHaBnMBaloweil CBA3b MEXAy OTHOCUTENbHLIMA MPOAOMbHLIMA 5 U MONepeyHbiMM **
negopmaumamm

gy =97 (@.10)



Ons  onpenenexust ¥ akcnepuMeHTanbHble AaHHbIE
nonepeyHole gedopmaunm)

(OTHOCMTeﬂbeIe npoaonbHble WU
B KOHLE KaXpAoW CTYyrNeHW HarpyxeHusa npencrasnsior B

koopauHaTax £ - ocb abcumce, °* - oCb OPAMHAT M annpPOKCUMUPYIOT MPSIMOiA, NPOXoAsieN

yepea Hayano KoopauHaT. 3HauyeHne ¥ paBHO TAHFEHCY Yrna HaknoHa 3TOM MPSIMOM K OcH
abcuucc.

®.8 Mpu rpachuyeckoM crnocobe onpeaeneHus napameTpoB “/ u ¢ ypasHeHUs cemeiicTBa
napannenbHbiX NPSMbIX (CM. pUCyHOK @P.2) 3T NapameTpbl PaBHbI:

oy P ~
J - B MacwTabe 4yepTeXa paBeH 0Tpe3Ky, OTCeKkaeMOMy Ha OCu opauHaTt 4 - u3 cemelicTea
napannenbHbIX NPsAMbIX Hannyywero I'IpVI6ﬂVI)KeHI/IF| K 3KCNepuMeHTalbHbIM TOYKaM;

b - B MacwTabe yepTexa paBeH TAHreHCy yrna HakNoHa CeMercTBa napannenbHbIX MPSIMbIX K
ocu abcuucce.

@®.9 MapameTp ¢ npu rpachuyeckom crocobe onpeneneHus B Macwrtabe yeptexa paBeH
TAQHFEHCYy Yyrna HaknoHa K ocu abcuncc npsiMoOi  Haunyywero npubnmxeHns K
9KCMepuMeHTabHbIM TOYKaM, MPOXOAsLLEN Yepes Hayano KoopamHaT (CM. pucyHok @.3).

®.10 Mpu rpaduyeckom crnocobe onpeaeneHns napametpos ¢ n £ (cm. pucyHok ®.4) atu
napameTpbl paBHbl:

@ - B MacwTabe yepTexa paseH OTPE3KY, OTCEKAeMOMy Ha OCY OpAMHAT MPSMON HaunyyWwero
NPUBNXEHUS K 3KCNIePUMEHTaNbHLIM TOYKaM;

b _ g macwTabe YepTexa paBeH TAHreHCy yrna HakoHa 3Toi NPAMON K 0cu aBeLmce.
@®.11 UcxoaHble naHHble 1 pesynbTaThl pacyeTa 3anucbiBaroT B Tabnuuy d.1.

Tabnvua ®.1 - icxo4Hble faHHble U pesynbTaThl pacyeta XxapakTepucTvK AedopMMpyeMoCcTy

OrHocH . OTHOCUTENbHbIE NonpaweHue OTHOCUTENbHbIE
Homep Bpewsi PUpAWEHNe | oononbHbie |OTHOCUTENbHBIE| o P nonepeyHble
Hanpsixe- TenbHble  |oTHOCUTENbHBIX OTHOCUTENbHbIX DyHKUMM
CTyneHm oTcyeTta necpopmaumm oT| nonepeyHbie negopmaumm ot y
g NPOAONbHbIE | MPONObHBIX MonepeYHbIX HanpsiXeHuii
Harpyxe-| Hue “J , ReOPME 10 oomann X| nocTtosHHbIX | nedpopmaumm necpopmauin | OCTORHHBIX o)
Hus MMa | yuin ¢,y Z necpog:aumm Hanpsi>XeHni EE Hanpsi>XeHui !
1 x
5 Sri
OkoHuaHve Tabnuupl .1
Koatpdbu-| Moaynb KoappumumeHt
otr ﬂ.}/ . [Kosppuument Moaynb npenensHo KoadppumumeHT YCnoBHO- Mpepen
L NMHeiHon - = | npenenbHo _ |HenuHelHocTy [Koadh duunenT 9
HeHel:- [nechopma:| HEMMHERHOM | nnTenbHom MFHOBEHHOE |aNNTenbHOI
HOGTV BO g necopmamm nn£Teanom HeNMHEHOI no nonepequrc;‘ conpoTueneHe| npourocTy |l 1PUMeYanme
mm ¢ necpopmaumm HanpsXeHUaM |paclumpeHns
Bpevenn | % MNay [T g yna |Ae®opmaumn (FATPA paciip Roe MMa | & Mna
o MMa ) a A Mna

MpunoxxeHne X (pekomeHayemoe). NpuHUnnmanbHblie
CXEeMbl KOMMPECCUOHHbIX MPUBOpPOB O15 UCMbITaHUSA

Mep3/bIX FPYHTOB 1 ohopMieHne pe3ynbTaToB
NCMbITaHUS

X.1 MpuHuMNUanbHble cXeMbl KOMNPECCUOHHBbIX NPUOOPOB ANS WUCMbITAHWS TPYHTA B MEP3JIOM
COCTOSIHWM 1 MPU OTTanBaHUn (CM. pucyHok X.1)
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a) [1ns ncnbITaHwii rpyHTOB B MEP3/IOM

HVXHWIA WTammn; 5 - BepxHuii wramn; 6 -

COCTOSIHUM
1- obpasel rpyHTa; 2 - No4LOH
Kopnyca; 3 - paboyee konbLUo; 4 -

kopnyc; ¥ - Harpyaka

6) [lns McnbiTaHWiA rpyHTOB NPW OTTanBaHUu
1- obpaseLl rpyHTa; 2 - NoA40H koprnyca; 3 - pabouee
KO/bLO; 4 - NepdOopPOBaHHbIA HUXHWIA wTammn; 5 -
nepopUPOBaHHbI BEPXHWIA WTamn; 6 - kopnyc; & -

Harpyska

PucyHok X.1




X.2 ObpaseL, rpadomyeckoro 0odOPMNEHNS pPe3ynbTaToB WCMbITAHWS MepP3noro rpyHTa
METOA0M KOMMPECCUOHHOI0 CXaTus (CM. pucyHku X.2 n X.3)
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MpunoxxeHune L, (pekomeHayemoe). NMpuHumnnuanbHas
cXxeMa yCTaHOBKW O/14 onpeaeneHns conpoTuBieHns
Ccpe3y oTTaMmBaloOLWLEro rpyHTa Ha KOHTaKTe C Mep3J1biM
FPYHTOM 1 cxeMa hopMbl AN NnpurotoBsieHnsa obpa3sua
Mep3J10ro rpyHTa HapyLWweHHOW CTPYKTYpbI

LL.1 MpuHuMnmanbHas cxema YCTaHOBKWM LN  OMpefefneHnss COMPOTMBAEHMS  Cpesy
0TTauBalLWero rpyHTa Ha KOHTakTe C Mep3nblM FPYHTOM (CM. pucyHoK Li.1)

1 - MHOMKATOP Y4aCcoBOro TNa Ans U3MepPeHuin aecpopmaumnin casura; 2 - noasuxHas oboima; 3
- HenoABuxHas 0borimMa; 4 - yCTPONCTBO L1151 CO3AAHNS U PErynnpoBaHns TeMnepaTypbl
TennoBoro wramna; 5 - MHOMKaTopbl HaCoBOro TuMna Ans n3mepeHus gedopmaumny ocanku; 6 -
TennoBOW WTaM; 7 - OTTasABWWN FPYHT; 8 - NNOCKOCTb cpe3a; 9 - MPUKOHTAKTHbIV CloN
(oTTameatowwmii rpyHT); 10 - rpaHnLa pasgena oTTamBarowWwero 1 Mep3noro rpyHTa; 117 - Mepansii
rpyHT; ¥ - BepTukanbHas Harpyska; £ - capuraowas Harpyska

PwucyHok L1

L.2 Cxema hopMbl ANs NpUroToBneHWs obpasua Mep3noro rpyHta HapyweHHON CTPYKTypbl
(cMm. pucyHok Ll.2)
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1 - paboyee KonbLO; 2 - FPYHT; 3 - KpbilwKa oopMbl; 4 - 3aWwmMTHOE KOJMbLO oopMbl; 5 - KoNbLeBas

npoknanka; 6 - ONopHOE KONMbLO HOPMbI; 7 - LUCK-BKNAAbILW

PucyHok Ll.2
Bubnnorpadus
NCo/my
[1]17892- [eoTexHuYeckme WCcnenoBaHUs U UCMbiTaHusl. JlabopaTopHble WCMbITaHUs
10:2004* rpyHTOB. Yactb 10. VicnbiTaHns Ha npsamoii cpes

* ,D,OCTyI'I K MeXayHapoaHbiM n 3apy6e)KHbIM OOKYMeHTaM, yNnoMAHYTbIM 34eCb U ganee no
TEKCTY, MOXHO NONy4YnTb, nepe|7|,u;| no ccblfike. - rlpVIMe‘-IaHVIe narotosutens 6asbl AAHHbIX.

gl%zgs (Geotechnical investigation and testing - Laboratory testing soil - Part 10: Direct
10:2004) shear tests)
NCO/TY |leoTexHnyeckme uCCnenoOBaHWS W UCMbITaHus. JlaBopaTopHble WCMbITaHUS
[2]17892- rpyHToB. Yactb 9. VcrmbiTaHMs Ha KOHCONMAMPOBAHHOE TPEXOCHOe cxartue
9:2004 BOJL,0HACHILWEHHbIX FPYHTOB
(ISO/TS . . _ . . . .
17892- (Geotechnical investigation and testing - Laboratory testing of soil - Part 9:
9:2004) Consolidated triaxial compression tests on water-saturated soils)
NCcorry
[3]/17892- eoTexHUYeckne WCCNepoBaHWS W WCMbiTaHus. JlabopaTopHble WCMbITaHWs
5-2004 rpyHTOB. YacTtb 5. OnoMeTpuyeckmne NCrbITaHns Co CTyMeHYaTbIM HarpyXeHnem
(ISO/TS . . _— . . . .
17892- (Geotechnical investigation and testing - Laboratory testing of soil - Part 5:

5:2004)

Incremental loading oedometr test)
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