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MpeaucnoBue

Llenu, 0CHOBHbIE NPUHLMIMBI U OCHOBHOM NOPAAOK NPOBEAEHUA paboT MO MEXTOCYAAPCTBEHHON CTaHAapTU-
3auum ycraHoBneHbl MOCT 1.0 — 92 «MexaocyaapcTBeHHas cucrema ctaHaaptusauumn. OCHOBHbBIE MONOXEHNSY
M MCH 1.01-01 — 96 «Cucrema MexxroCcyaapCTBEHHbIX HOPMATUBHbIX JOKYMEHTOB B CTPOUTENLCTBE. OCHOBHbLIE
NOSIOXKEHUSI»

CeepgeHuA o cTaHaapre

1 PASPABOTAH Hayu4Ho-uccneaoBarenbCkum, NPOEKTHO-M3bICKATENbCKUM M KOHCTPYKTOPCKO-TEXHOMONM-
YECKUM UHCTUTYTOM OCHOBaHUI U noa3semHbix coopyxkernin (HMUOCTT) um. H. M. MepceBaHoBa — MHCTUTYTOM
OTKpPLITOro aKLMoHepHOro obuiecraa «HayuHo-uccneaosarenbckuii LeHTp «Crpourenscteoy (OAO «HWLL «Crpou-
TENLCTBOY) Npu y4actum OAO «BHUUI um. B. E. Begeneesax», OAO «CotozaopHuny», OAO «PyHAAMEHTNPOEKTY,
WuctutyTa reoakonorum um. E. M. Cepreesa PAH (U3 PAH), OO0 «HIIM «l'eotek», reonornyeckoro akynsreta
MockoBckoro rocyaapcrtseHHoro yuusepcuteta um. M. B. llomoHocoea (MIY)

2 BHECEH TexHnueckum KOMUTETOM NO CTaHaapTusaummn TK 465 «Ctpoutenscreon

3MNMPUHAT MexxrocynapCTBeHHON HAYYHO-TEXHUYECKON KOMUCCUEN NO CTaHAApTU3aLUKU, TEXHUYECKOMY
HOPMUPOBAHWIO U CepTUMKALIMK B CTPOUTENLCTBE (AONONHEHUE K npunoxeHuio [ npotokona Ne 37 ot 6 — 7 okTs6-
pa2010r)

3a npuHATUE CTaHAApTa NPOrofiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Koa cTpaHbl CokpalljeHHoe HaumeHoBaHMe opraHa
no MK (MCO 3166) 004 — 97 no MK (UCO 3166) 004 — 97 rocyaapcTBEHHOro ynpasneHusi CTpoUTeNbLCTBOM

Pecny6nuka ApmeHus AM MuHuCTepcTBO rpagocTpouTensCcTBa

Pecnybnuka KasaxcTtaH KZ AreHTCTBO NO fienam CTPOUTENbCTBA U XKUIMULLHO-KOMMY-
HafbHOro X03sicTBa

Kelprelsckast Pecnybnuka KG loccTpon

Pecny6nuka Mongosa MD MUWHUCTEpCTBO CTPOUTENLCTBA U PErnOHaNbLHOroO passu-
™S

Poccuiickaa ®epepayus RU [enapTaMeHT perynupoBaHusi rpagocTpoUTeNIbHON ges-
TenbHOCTM MUHUCTEpCcTBa peroHansHOro passuTus

Pecnybnuka Y3bekucraH uz [ocapxmTeKTCTPOi

Pecnybnuka TapxukncTtaH TJ AreHTCTBO MO CTPOUTENBLCTBY U apXxuTekType npw MNpasu-
TenbcTBe

4 MNpukaszom deaepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio n Metponorim ot 19 anpens
2011 1. Ne 46-CT MexxrocyaapcTBeHHbIn ctangapt FOCT 12248 — 2010 BBeAeH B A€CTBME B KAYECTBE HaLUWO-
HansHoro craHgapra Poccuiickon egepaummn ¢ 1 aHBapa 2012 r.

5 BBAMEH NOCT 12248 — 96 n FOCT 24143 — 80
6 NEPEN3OAHNE. AnBapb 2012 .

UHehopmauus o esedeHuu e delicmeue (npekpatuerHuu delicmeus)) Hacmosiueeo cmaHd0apma nybnukyem-
©f 8 ykazamene «HayuoHarbHbie cmaH0apmbiy.

UHbopmayus 06 usmeHeHuUaxX K HacmosauweMmy cmaHdapmy nybnukyemcs 8 ykasamene «HayuoHanbHbie
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M E XTOCVYAAPGCTUBTEUHHUB # C TAHAAPT

MpyHTLI

METOAbl NABOPATOPHOIO OMPEQENEHUA
XAPAKTEPUCTUK NPOYHOCTU U AE®OPMUPYEMOCTU

Soils. Laboratory methods for determining the strength and strain characteristics

Data BBegeHua — 2012 — 01 — 01

1 O6nactb npUMeHeHus

HacrosiLumii ctaHgapT ycTaHaBNMBaeT MeTO/b! TabopaTopHOTo onpeaeneHusl xapakTepUcTUK NPOYHOCTU 1
[ebopMUpYEeMOCTU NoMycKanbHbIX, AUCTEPCHBIX M MEP3NbIX IPYHTOB MpUY WX UCCreoBaHUM ANA CTPOUTENLCTRA.

2 HopmatuBHbIe CCbINKK

B HacTosiLeM cTaHAapTe UCNoNb30BaHbI CChNKW Ha crieayoLue cTanaapThl:

FOCT 2789—73 LlepoxoBaTocTb NOBEPXHOCTU. [NapameTpbl U XapakTepucTuku

FOCT 5180—84 NpyHTLI. MeToabl nabopaTtopHoro onpeaeneHnst usnieckux xapakTepucTuk

FOCT 9378—93 O6pasLibl LLepoXoBaTOCTU NOBEPXHOCTH (CpaBHeHUs1). ObLuMe TeXHUYECKUe YCIoBUS

MOCT 12071—2000 MNpyHTbI. OTOOP, YNakoBka, TPaHCNOPTUPOBaHWe U XpaHeHue 06pa3sLoB

MOCT 12536—79 MNpyHThI. MeToabl NabopaTopHOro onpeaeneHus rpaHynoMeTprUHeckoro (3epHOBOro) U MUK-
poarperaTHoro coctasa

MOCT 22733—2002 MNpyHTLI. MeTog nabopaTopHOro onpeaeneHns MakcuMarbHOM MNOTHOCTH

MOCT 23161—78 MpyHTbI. MeToabl nabopaTopHOro onpeaesieHnst xapakTepucTuk NpocagouHoCcTu

MOCT 25100—95 IpyHTbI. Knaccudukaums

MOCT 25584 —90 MpyHTLI. MeToabl nabopaTopHoro onpeaeneHns kosdduumeHTa punstpalum

[OCT 304 16—96 pyHTbI. [TaBopaTtopHble ncnbitaHus. ObLLMe NonoKeHNst

MpumedaHue— Mpy NONb30OBAHUM HACTOSILLMM CTaAHOAPTOM LENecoobpa3Ho NpoBepUTh AEWCTBUE CCbINTOM-
HbIX CTaHAAPTOBR Ha TEPPUTOPMK FOCYAAPCTB MO COOTBETCTBYIOWEMY YKA3ATEN0 CTAHAAPTOB, COCTABIEHHOMY MO COCTOsI-
HYIO Ha 1 SIHBaps TEKYLLero roga, v rno COOTBETCTBYIOLMM MH(OPMALIMOHHBIM YKa3aTersivM, OnybriMKoBaHHbIM B TEKYLLEM
rogdy. Ecnu ccbinouHblii craHaapt 3ameHeH (M3MEeHeH), TO Npy MoMb30BaHWKM HACTOSILLMM CTAHAAPTOM CreayeT PyKOBOA-
CTBOBATBCS 3aMEHSIOWMM (M3MEHEHHbBIM) CTaHAAPTOM. ECMM CCbINOYHbIN CTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOSoXe-
HUe, B KOTOPOM [aHa CCbifika Ha Hero, NMPMMEHSIETCS1 B 4YacTu, He 3aTparMBatolumii 3Ty CCbIMKY.

3 TepMUHbI N onpeaeneHns

B HacTosieM cTaHgapTe npumeHeHbl TepMuHbl mo FTOCT 25100 v FTOCT 30416, a Takke crnegytowipe
TepMWHBI C COOTBETCTBYIOLLIMMM OnpedeneHnaMu:

3.1 achcpekTBHOE HanpsxkeHue: HanpskeHve, AeNCTBYOLEE B CKefeTe rpyHTa, onpeaensiemMoe Kak
pPasHOCTb MeXAY NoMHbIM HanpsikeHWeM B 06pasLie rpyHTa 1 NMopoBbLIM AaBNeHneMm.

3.2 nopoBoe gaBneHue: [lasneHune B NOPOBOW XUOKOCTU FPyHTA.

3.3 npotuBogaBneHue: BHellHee fgaBneHue, NoBbILLAOLLEE NOPOBOE AaBrieHue B 06pasLie rpyHTa B npo-
Lecce UcnbITaHus.

3.4 peBnaTop HanpsxkeHUA: PasHocTb Mexay rnaBHbIMU 3hEKTUBHBIMW HANPSXKEHUAMU (G — Cs).

Uspanue omymnanbHoe
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3.5 pekoHconuaauua: BocctaHoBneHWe NpUpOAHON MNOTHOCTU 1 ABYXa3HOro cocTosiHWA obpasua rpyH-
Ta, pasynnoTHEHHOro B peaynkTaTe napo-ra3oBbiAeneHus B npouecce ero otéopa npu coxpaHeHnu NpUpoaHo
BNAXHOCTU.

3.6 6uITOoBOE AaBNEHME G4 BepTukanbHoe addeKTuBHOE HanNpskeHWe B MaccuBe rpyHTa Ha AaHHOM
rnybuHe oT Beca BbiLLeNexallux CI0es rpyHTa.

3.7 cpepHee AaBneHue B YCNOBUSAX NPUPOAHOro 3aneraHus o, ,: CpeaHee HanpshkeHue B Maccuee
rpyHTa Ha AaHHOW rnybrHe, obycnoeneHHoe Bo3gencTBMeM 6uITOBOro AaBneHUsa 1 6o0KOBOro AaBneHNs 1 BbluNC-
nsieMoe o hopMyrne g, o= Oq4 (1 +2Kp) / 3, rae Ky — KoadpchuumeHT 6okoBoro AaBneH1s Nokos.

3.8 conpoTtuBneHne HeapeHUpoBaHHOMY caBUry: MakcumansHoe kacaTenbHoe HanpsbkeHne Npu Ha-
rPY>KEHWUM FPYHTA B YCIIOBUSIX OTCYTCTBUA APEHUPOBAHUSI.

3.9 cTpyKTypHasi NPOYHOCTb rPyHTa Ha cxarue: [NMpoyHoCTb, 06ycnoBNeHHaa HanMuneM CTPYKTYPHbIX
CBsi3eil U xapaKTepusyemasi HanpshkeHeM, 0 KOToporo obpasel, rpyHTa nNpyu ero HarpyXeHun BepTuKanbHoM
HarpyaKoi npakTuyecku He aecpopmupyeTcs.

3.10 koachcpuumeHT bUnNbTpaUUoOHHON ¢, U BTOPUYHON ¢, KoHconuaauuu: Mokasartenu, xapakrepu-
3yloLLye ckopocTb gedopmanum rpyHTa npyu NOCTOAHHOM HaNPsHKeHWN 3a cHeT chunbTpauum Boasl (C,) U nonayye-
CTU rpyHTa (Cy).

3.11 nonayyecTb: Mpouecc pa3suTua aecopmMaLnii rpyHTa (CABUroBLIX, 06LEMHbIX) BO BPEMEHU NpU Aeii-
CTBWM MOCTOSHHOTO HaMpsikeHWs.

3.12 cTapun He3aTyxarllen nonsyyecTu: MNpoLecc AecbopMMPOBAHUA TPYHTA C NOCTOAHHON UMW yBENU-
YMBaIOLLENCA CKOPOCTLIO MPW MOCTOSAHHOM HaMPAXEHUN.

3.13 oTTamBaloLWuim rpyHT: [PYHT, B KOTOPOM NpU Nepexoae oT Mep3noro COCTOSHUA B TaNoe paspyLualoTcst
KpMOreHHbIe CTPYKTYPHbIE CBASK.

3.14 rpaHuua oTTanBaHuA: paHULa pasgena oTTaMBaloLLero U Mepanoro rpyHTa, ABUXKYLLAsICS CBEPXY
BHW3 B NpoLiecce oTTanBaHus.

3.15 NpUKOHTaKTHbIA crnow rpyHTa: ToHKWI (2 — 4 MM) Cf10l OTTasiBLUEro rpyHTa BONU3u rpaHuLibl oTTam-
BaHWs1, UMetoOLLMIA HanBonbLUKe BNaXHOCTb, pasynnoTHeHUe, BOAOMPOHULAEMOCTb U NOPOBOe AaBrieHue.

4 O6wme NonoXxeHus

4.1 HacTosiwumin ctaHAapT ycTaHaBNMBaeT cnegyowme Metoabl NabopaTopHbIX UCMbITAHUIA FPYHTOB ANA
onpeaeneHnst X xapakTepucTUK NPOYHOCTU 1 A4edhOpMMPYEMOCTH:

- MonycKasbHbIX — OAHOOCHOE CXaTue;

- QucnepcHbIX — OAHOMIOCKOCTHON Cpes, 04HOOCHOE CXaTue, TPeXoCHoe CXXaTue, KOMNPEeCCUOoHHOe CxXa-
Tue, cycdpo3noHHoe CxxaTune, UCNbITaHue Ha HabyxaHue 1 ycaaky;

- Mep3/ibIX — UCTbITaHWe LLapUKOBbLIM LLITaMNoM, O4HOMNSIOCKOCTHON Cpes Mo NOBEPXHOCTU CMep3aHus, oa-
HOOCHOE CcXXaThe, KOMMPECCHMOHHOE CxXaTue, OAHOMNTOCKOCTHON CPe3 OTTauBaloLero rpyHTa.

MpurmeyaHue—lo cneynansHOMy 3a4aHUI0 MOTYT NPUMEHATBCA APYIMe MeToAbl UCMbITAHUI U KOHCTPYKUMK
npu6opos, obecrneynBaloLne MOAENUPOBaHWE MPOLIecca HarpyXeHUs rpyHTa u ycnosui ero pabotbl B OCHOBaHUK, CO-
CTaBe UHXEHEPHOTO COOPYXEHMUsI UMW B KaYeCTBe Cpefbl ero BMeLLaloWen.

4.2 O6wue TpeboBaHMs K 1abopaTopHLIM UCTLITAHUSIM IPYHTOB, 060pyAoBaHUIo U Npubopam, nabopaTtop-
HbIM MOMELLLeHMAM, criocobbl M3roToRMNeHUs 06pasLoB Ans ucnbitaHui npuseaeHsl 8 FOCT 30416. [lononHutens-
Hble TpeGOoBaHWSA NPVBOAATCA B OTAESbHbIX METOAAX UCTIbITAHUNA.

4.3 Criocobbl 0TO0pa MOHOTMTOB U MOArOTOBKM 06pasLIoB ANA UCNbITAHWA A40MKHBI 06ecneynTb NpakTUdecku
NoSHOe CoXpaHeHWe UX CTPYKTYpPbI U BNaxHocTK B cooTBeTcTBUMN ¢ FTOCT 12071 n FTOCT 30416.

4.4 Onsi ucnbITbiIBAeMbIX FPYHTOB A0MKHbI BbITh onpegeneHbl husnyeckune xapaktepuctuku no FOCT 5180:
BNAXXHOCTb (CyMMapHas BNaXXHOCTb AN MeparbiX FPYHTOB), MIOTHOCTb, NIOTHOCTb YacTUL, BNIAXHOCTU Ha rpaHn-
Lax TeKy4yecTn 1 packaTbIBaHWs, rpaHynioMeTpuyecknii coctas rpyHToB no MOCT 12536, a Takke BblMUCAEHbI
MIIOTHOCTb CYXOro rPyHTa, KO3 ULIMEHT MOPUCTOCTU, KOIOOULIMEHT BOAOHACHILLIEHUS (CTENeHb 3anonHeHus obbema
rnop fbAOM U HesamMep3LUel BOAOW), YACI0 NIacTUYHOCTM U MoKasaTeNb TeKy4ecTy (ANa CBA3HLIX AUCNEPCHLIX
TPYHTOB).

[ononHutensHble HeOBXOANMBIE XapakTePUCTUKN IPYHTOB NPUBOAATCA B OTAENbHBIX METOAAX UCTbITAHUNA
HacTosLLero cTaHaapTa.

4.5 VicnbITaHnss MEp3nbiX rpYHTOB NPOBOASAT NPY TeMnepaTypax Huke TemnepaTypbl Ha4ana saMepaaHus:
Ha 0,5 °C — ansa HesaconeHHbIX U Ha 1 °C — anst 3aconeHHbIX.
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4.6 B npoLecce ucnsITaHW IpYHTOB BEAYT XypHarbl, (hopMbl MPUBEAeHbl B MPUNOXEHUN A, a Npu aBTomMa-
TU3aLMK NpoLecca UCTbITaHNA 1 06paboTKN AaHHBIX C MOMOLLEH KOMMbLIOTEPHBIX NPOrpaMM pesynsTaThl onbiTa
BbIBOASITCSA HA KOMMbOTEP B hopMe nacropTa (NpoToKona) UCTbITaHWs.

4.7 OT4eT 06 MCMbITaHUK AOSKEH BKITOYaTh B cebs:

- naeHTudmKaumio obpasLia (Homep 6ypPOBOA CKBaXKMHBI, HOMep NPobbl, HOMeP UChbITaHus, FyBuHy otbopa,
HOMEP UHXXEHEPHO-TEONIOrMYECKOro 3NeMeHTa U T. .);

- MeTof NoAroToBKM 06pasLia (HeHapyLeHHbIA UM HapyLLEHHOTO CIIOXeHWs], NpeaBapuTensHoe BoAOHACKI-
LeHue);

- HavarnbHbIe pa3Mepbl 06pasLa;

- hnanyecKkme XxapakTepuUCTUKN rpyHTa;

- UCMOb30BaHHbLIN METOA UCMNbITaHWS;

- Tabnuuy pesynsTaToB UCMbITanUs (Harpyaku — gedopmanimn);

- rpacuKn UCMbITaHWRA,

- YACIOBbIE 3HAYEHWS MOSYYEHHBIX XapaKTEPUCTUK rpyHTa.

Mpw HeoBxoaNMOCTW JoNycKaeTCsl NPUBOAUTL U APYIYHO AOMOHUTENbHYH MHbopMaLuto.

5 MeTtoabl onpefeneHnUsi XapakTepUCTUK MPOYHOCTU U AedOpMUPYeMOCTU
nonyckanbHbIX U AUCNEPCHbLIX FPYHTOB

5.1 MeTog 0QHOMNNOCKOCTHOIO cpe3a

5.1.1 CywHocTb MeToAa

5.1.1.1 UcnbiTaHWe rpyHTa MeTogoM O4HOMNOCKOCTHOIC cpesa NPCBOAAT ANA ornpeaeneHns cnegyowmnx
XapaKTepUCTUK MPOYHOCTU: Yria BHYTPEHHEro TPEHUS @ 1 YAESLHOrO CLENNeHNs ¢ st Neckos (Kpome rpasenuc-
ThIX U KPYMHBIX), FFIUHUCTBIX U OpraHo-MUHEPATbHLIX FPYHTOB.

5.1.1.2 3TV xapaKTepPUCTUKIN onpedensitoT No peaynsrataM UCTbITaHWi 06pa3sLoB rpyHTa B O4HOMMOCKOCT-
HbIX cpe3HbIX Mpubopax ¢ rKCUPOBaHHOM NIIOCKOCTLIO Cpe3a MyTeM cABMra 0gHON YacTi o6pasua OTHOCUTENBHO
OPYroii ero YacTu ropusoHTanbLHOM Harpyskoi npu npegsapuTensHOM HarpyXeHun obpasia Harpyakow, Hopmans-
HOW K MNOCKOCTH cpesa. [ns rmUHUCTLIX IPYHTOB Mo crieumarnsHoMY 3agaHuio MoXeT 6biTb MpoBefeH cpes obpas-
Lia no 3apaHee copM1POBaHHO NOBEPXHOCTU — Cpes «MnaLlka no nnawke» ANA onpeaeneHusl XapakrepucTuk
OCTaTOYHOW NPOYHOCTU FpyHTA @, U C;.

MpumevyaHuns

1 XapakTepucTukm ¢, W C, [MMHUCTOrO FPyHTa HEHapYLIEHHOrO U HapPYLIEHHOTO CNOXEHWUsl MOTYT OblTh Takke
onpeaeneHsl Ha nNpubopax KonbLEBOro cpesa.

2 He ponyckaeTcsa ucnbiTbiBaTh MPYHTHI, BblA2BNMBaEMbIE B NPOLECCE UCTILITAHWS B 3230p MeXay NMOABWXHONA U
HENOABUXHON YacTAMM CPe3HON KopoOKu.

5.1.1.3 ConpoTuBneHue rpyHTa cpesy onpeaensoT Kak npegensHoe cpegHee kacaTensHoe HanpsikeHue,
npu koTopom obpaseL, rpyHTa cpesaeTcs No UKCUPOBAHHOMR MNOCKOCTU NpY 3a4aHHOM HOPMaIlbHOM Harpsihxe-
HUK. [ins onpeaeneHns YacTHbIX 3HaYeHW ¢ U ¢ He0BX0AUMO NPOBECTU HE MeHee TPeX UCTILITaHWA MAEHTUYHBIX
06pasLoB NP pasnnyHbIX 3HAYEHUAX HOPMANBHOTO HaNPSHKEHNS.

5.1.1.4 UcnbITaHna NpoBOAAT Mo crnegyoLnm cxemam:

- KOHCONMANPOBaHHO-APEHUPOBaHHbLIN (MeAneHHbIR) cpes — A5 NecKoB, MMUHUCTLIX U OpraHO-MUHepanb-
HbIX FPYHTOB HEe3aBUCUMO OT WX KoadhdpuumeHTa BodoHackILLEeHUs Ans onpegeneHnsa apekTUBHbLIX 3HAYEHWI
o' nc';

- HEKOHCONMUANPOBaHHI BLICTPLIN Cpe3 — Anst BOAOHACKILLEHHBIX TTTUHUCTBIX U OpraHO-MUHEPANbHBIX FPYH-
TOB, MMetOLLMX NnokasaTesb Tekydect I, > 0,5, 1 NnpocagoYHbIX rpyHTOB, NPUBEAEHHBIX B BOAOHACHILLEHHOE
COCTOsIHME 3aMayviBaHuem 6e3 NpUNoXeHUs Harpysku, Ans onpeaeneHns @ W ¢ B HeCTabunmampoBaHHOM
COCTOSIHWN.

5.1.1.5 Onsa nenelTaHWil ncnonb3aytoT 0bpasLbl rpyHTa HeHapyLeHHOro CROXEHWsI C NPUPOAHOA BNaXHO-
CTbO UM B BOAOHACHILLEHHOM COCTOSIHUM U 06pasLibl HapyLWEHHOrO CrOXeHWs! C 3a4aHHbIMK 3Ha4YEeHUSAMM
NAOTHOCTU U BAXHOCTA (B TOM YMChe Npy MOTHOM BOAOHAChILLEHWW), U 06pasLbl, 0ToBpaHHbIe U3 MaccuBa
NCKYCCTBEHHO YMMOTHEHHbIX IPYHTOB.
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Mpu aToM 06pasLpl NPocafoHHbIX FPYHTOB UCTLITHLIBAKOT B BOAOHACHILLEHHOM COCTOSIHUW, a HaByXaroLux —
npu NPUPOAHON BNAXKHOCTH.

MpumeyaHwue— B HeobxoauMbIX Criydasx CONpOTUBIEHNE CPe3y MOXEeT onpeaensaTbes: Ana npocago4yHoro
rpyHTa Mpy NPUPOAHON BRaXKHOCTM UMK BNaXXHOCTW Ha FpaHuue packaTblBaHWA, eCrv NocrneaHss npesbiluaeT npupoa-
HYI0; Ansi 3aCONEHHOro — Ha obpa3uax NpeaBapuTerbHO BIWENOYEHHOTO IPYHTa nocne ctabunuaauum cyddo3noHHON
0CagKkv NMpu 3aaHHOM HOpMarbHOM OaBreHWM; Anst HabyxalwLWwmux rpyHTOB — B YCMOBUAX MOMHOMO0 BOAOHACHILLEHUS
nocne crabunusauum ceobogHoro HabyxaHust Unu HabyxaHusi (YNNOTHEHWA) NPYU 3a4aHHOM HOPMarnbHOM OaBMeHuu;
NS HACBINHBIX TPYHTOB — MPU MX MakcuMmanbHOW, Tpebyemon unm QocTMraeMon ninoTHOCTK.

5.1.1.6 ObpasLbl AOMKHbI UMeTb opMy LunuHApa AvameTpoM He MeHee 70 MM 1 BbicoTol oT 1/3 o
1/2 gnameTpa. MakcumanbHblid pasmep dpakunm rpyHTa (BKIOUEHWA, arperaTtos) B obpasue Ao/keH OblTb He
6onee 1/5 BbicoTbl 06pasLa.

5.1.2 O6opyaoBaHue u npubopbl

5.1.2.1 B cocTtaB yCcTaHOBKU As1 UCMbITAHUS rPyHTa METOA0M OAIHOMMOCKOCTHOMO cpesa A0MKHbI BXOAUTb!

- cpe3Has kopobka, cocTosian U3 NOABWKHON U HENOABWMKHOW YacTel 1 BktovarLwas B cebs pabovee
KOnbLIO BHYTPEHHUMUK pasMmepamu no 5.1.1.6, )KecTkme crinoLUHbIe 1 nepdoprpoBaHHbIe LWTaMnbl;

- MexaHuW3Mm 4115 BepTuKanbHOro HarpyxeHust obpasua;

- MexaH13M co3aHunsl FOpU3CHTAaIbHOW cpesatoLleli HarpysKku;

- YCTpOICTBa AN namepeHus aedopmanyii obpasiia 1 NnpuknagsiBaeMolt Harpyaku.

MpumeyaHwune— [na ncneitaHna obpasua necyaHbiX rPYHTOB NMPUMEHSIIOT CPe3HYI0 KOPODBKY C HUXHEW
NoABWXXHOWM YacTblo.

5.1.2.2 KoHcTpykums cpeaHoro npubopa fomkHa obecneunsaTs NepBoHayansHoe BepTukanbHoe gaBrneHue
Ha obpasel, (0T Beca LUTamMna 1 U3aMepuTenbHbIX Mprbopos Ha Hem) He 6onee 0,025 MMa.

5.1.2.3 Mpwn TaprpoBKe Cpe3HOI KopobKM B COOTBETCTBUM C NAcropToM Ha Npubop ycTaHaBnuBatoT Nonpas-
K1 Ha NpeodofieHne TpeHWs NoABUKHOM YacTu CpesHow KopobKu.

5.1.2.4 INpwn Heobxo0AMMOCTU NPeABaPUTENBHOTO YNIOTHEHUS1 0BpasLa MOryT MPUMEHSITLCS YIITOTHUTENN,
ro3sonsoLLe NpoBoAWTb YNOTHEHWE NpW 3a4aHHOM AaBAE€HUM U COXPaHeHU NPUPOAHOI UMW 3a4aHHON BRaX-
HOCTW, a TaKke B YCIOBWSIX MOSIHOrO BOAOHACKILLEHNS!.

B cocTaB yrnnoTHUTENs A0MKHLI BXOAUTL CrieaytoLme OCHOBHbLIE Y3rbl:

- uMnmHapuyeckas obolima, B KOTOpYH NoMeLLaeTes pabovee konbLo ¢ 06pasLomM;

- XeCTKWIA NepdopUPOBaHHbIA LLITAMIT;

- MexaHU3M 41151 BepTUKanbHOro HarpyxeHusi obpasua;

- BaHHa Ans BogoHackiLeHus obpasua;

- TMOpPOoV3oNUpYoLWVe areMeHThI;

- YCTPOWUCTBO A5l U3MepeHust BepTukanbHbIx Aechopmaumin o6pasua.

5.1.3 MoaroToBKa K UCNbLITaHUIO

5.1.3.1 Obpasevy, rpyHTa M3roTaBnmMearoT ¢ yueToM TpebosaHuin 5.1.1.51 5.1.1.6.

5.1.3.2 MaroToBneHHbIM 0bpaseL, B3BELLMBAIOT U B 3aBUCUMOCTU OT CXEMbI UCNLITAHUSI NPUCTYNAIOT UMK K
ero npeasapuTenbHOMY YIINIOTHEHWIO (KOHCONWAMPOBaHO-APEHUPOBAHHbBIN CPE3), N Cpasy K UCTIbITAHUIO Ha cpes
(HEKOHCONUANPOBAHHBI BLICTPbLIV Cpes).

5.1.3.3 NpepagapuTensHoe ynnoTHeHue obpasua NPoBOAAT HenocpeACTBEHHO B paboyeM KonbLie CpesHoro
npubopa wnu yrnoTHUTene.

5.1.3.4Mpwv npeasapuTENLHOM YIOTHEHUW B YNOTHUTENE pabodee KonbLo ¢ NoAroToBNeHHbIM 06pa3sLoM
rpyHTa cnegyeT NOMecTUTb B 060IMy yrioTHUTENS, @ 3aTeM cobpaHHyo 060MY YCTaHOBUTL B BaHHY YNIOTHUTE-
ns Ha nepdopUpOBaHHbLIN BKTaAbILL (MpeasapuTenisHO TopLbl 06pasua Heo6XoaUMO NOKPbITh BAAXHLIM GyMaXx-
HbIM punsTpom). [lanee HeobxoauMo ycTaHOBUTL Ha 06paseL, NnepcopupoBaHHbIiA LLITaMI, MPOBECTU perynnpoBa-
HYe MexaHW3Ma HarpysKku, yCTaHOBUTb NMPUMBOPLI A5 3MepeHus BepTuKanbHbIX AedopmMaliuii rpyHTa U 3anucatb
UX HayanbHbIe NnokasaHusl.

5.1.3.5 [inga ucnbiTaHWi obpasua rpyHTa B yCNoBUAX NOSIHOrO BOAOHACkILLEHUs1 Heo6xoaumo npeasapu-
TenbHO 3aMoUnNTbL 0bpaseL, A0 NosIBIIeHWS] BOAbI HA MOBEPXHOCTU, 3aMn0SIHUB BaHHY YIIIOTHUTENS BOAOW.

Mpu ncnbiTaHU NPOCafoYHLIX FPYHTOB, UMEIOLLIUX NPUPOAHYIO BAIXHOCT MEHEE W),, HeOGXOANMO yBaX-
HWUTb 0Bpa3Libl A0 BIAXHOCTW, PABHON W),

O6pasLibl HabyxaloLLmMX rpyHTOB, NpegHa3HauYeHHbIe AN onpeaeneHnsi ConpoTUBIEHUS CPe3Y B YCNOBMSIX
NonHOro BogoHachILLeHust nocne crabunusauum gecdopmauuii HabyxaHusi Nnpuw 3agaHHOM HoOpMasibHOM AaBrie-
HWW p, HarpyXxaroT A0 Hayana 3aMavnBaHus 4aBrieHnem p.

4
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Bpems HacblleHusi o6pa3uoB BOAOW AOMKHO BbITb HE MeHee: AN NeckoB — 10 MUH; ANS MUHUCTLIX
rPYHTOB, B TOM YMCIie AN NPOCaaouHbIX: Npn 1, <7 % — 34,npu 1,<12 % —6y4, npn [, <22 % — 124
W npu Ip >22 % v opraHo-MuUHepanbHbIX IPYHTOB — 36 4; AnNA HabyxatoLwmX rpPyHTOB — 0 AOCTUXEHUS YCIOB-
Hol ctabunuaaumun gecdopmaumn HabyxaHma — 0,1 MM 3a 24 4. Mo okoHYaHUKN BOAOHACHILLEHUS perucTpupytoT
BEpTUKanbHble AedopMaLim ob6pasLoB.

5.1.3.6 lNpu npoBeaeHnn cpesa «nnawka no nnawke» (cMm. 5.1.1.2) obpasel, rpyHTa paspesaloT Ha ABe
YacTW OCTPbIM HOXOM UM NIECKON, TLATeNbHO 3apaBHUBAOT TOPLIEBbIe MOBEPXHOCTU 06enX NonoBuH ¢ npeasapy-
TeNbHbLIM UX CMaYnBaHWEM, COeAUHAT UX Mexay coboii M nomellatoT B paboyee KonbLO cpe3Horo npubopa.

5.1.4 MpoBeaeHue KOHCONUANPOBaHHO-APEHUPOBAHHOIo (MeaneHHoro) cpesa

5.1.4.1 NpepsaputensHoe ynnoTHeHWe 06pasLoB NPoBOAAT NPU HOPManbHLIX AaBNEHUSIX P, MPU KOTOPbIX
onpeaenaloT CONpoTUBIIEHWE cpesy T.

3HaveH1e MaKCMManbHOro HOPMASIbHOTO AABMNEHUS Py, YCTAHABNMBAIOT B 3aBUCUMOCTU OT NpeAnonarae-
MOro HanpsYKEHHOTO COCTOSIHUS FPYHTOBOIMO MaccuBa (C y4eTOM NepeaaBaeMblx Ha OCHOBaHWE Harpy3oK 1 6biTo-
BOro AaBneHust). 3Ha4eHUA HopManbHbIX AABNEHWUI P, Y P;, NPY KOTOPLIX ONpeaensioT CoNpoTUBIIeHNe cpesy T,
YCTaHaBNMBAIOT KaK YacTb Py (HANpumep, 0,25 pr.y, 0,5 Prax W T A.). MNpyn oTCYTCTBUM YKa3aHHLIX AaHHbIX
3Ha4YeHus p gornyckaeTca NpuHUMaTe No Tabnuue 5.1. 3Ha4eHWsa cTyneHein Ap NPUHUMAlOT B COOTBETCTBUM C
Tabnuuen 5.1 unun paBHLIMY YABOEHHBIM 3HAYEHWSIM NpeablayLLEeR CTYNeHN.

Tabnwuuya 51— 3HaueHns HOpManbHbIX AABNEHUIA U CTyNeHen AaBNeHUA NpY NPeaBapUTENbHOM YNNOTHEHUN TPYHTOB

HopmaneHoe
pyHTbI nasneHue npu CTtynenun paeneHus
npeaBapuTenLHOM Ap, MMa

ynnotHenun p, MlMa

Mecin cpeaHein KPYNHOCTU NNOTHbIE; MuHL! ¢ I; < 0,25 0,1;0,3; 0,5 0,1aop=01mn
nanee 0,2
Meckn cpepgHen KPyNnHOCTU cpegHen NNOTHOCTU; Neckn Menkue u
NblNeBaTbie MITOTHBIE U CPeaHEN NMNOTHOCTKU; CYNECU, CYTTMHKU U OpraHo- 0,05 po 0,1 mn
MUHeparnbHble rpyHTbl ¢ 1; < 0,5; mubbl ¢ 0,25 < [; 0,5 0,1;0,2; 0,3 nanee 0,1
Meckn cpeaHen KpynHOCTU, MeNkue M MNbiNeBatbie pbiXnble; cynecwu, 0,025 po 0,05 n
CYITUHKK, IMWHBI U OpraHo-MUHeparnbHble TpyHThl ¢ I > 0,5 0,1; 0,15; 0,2 panee 0,05

5.1.4.2 Ansi rMWHNCTBIX 1 OpraHo-MUHeparsbHbIX IPYHTOB BOAOHACHILLEHHBIX B NPUPOAHOM 3aneraHum unu
NpuBeAEHHbIX B BOAOHACHILLIEHHOE COCTOSIHNE NpeaBapuTeNbHbIM 3aMavnBaHuem (cM. 5.1.3.5), npeasapurenb-
HOe YNNoTHeHWe 06pasLoB M UCTbITAHUE Ha cpes NPOBOANAT B cooTBeTcTBUM € 5.1.4.3 —5.1.4.10.

5.1.4.3 MpepaBapuTenbHoe ynnoTHeHWe obpasLoB A0 3afaHHOW HarpysKku p NpoBoasAT CTYMEHSIMU Ap B
cooTBeTCcTBMU ¢ Tabnuuelr 5.1. Kaxayto cTyneHb BbigepxmatoT 10 — 15 MWH, @ KOHEYHY CTyneHb — A0
3aBepLueHnst 100 Y%-Holi pmnbTpaLmnoHHOW KoHconmaaummn obpasua [1].

MokasaHws NprBopo. AN UsmepeHUs BepTuKanbHbIX Aedopmanmii o6pasua PerucTpupytoT B KOHLLE NpUio-
XeHUs1 Kaxaon ctyneHu Ap. Ha koHeuHol cTyneHn npu BelgepXknsaHum ee o 3aseplieHns 100 %-Hol counestpa-
LMOHHOWM KoHconmaaLummn obpasua nokasaHus CHUMatoT B criedytoLlell nocnegoBaTenbHOCT: NepBoe — cpasy
nocne npunoxexus ctynexn, saatem yepes 0,25; 0,5; 1; 2; 5; 10; 20; 30 MuH 1 Aanee c UHTepBanom 1 4 B TeueHve
pabo4ero aHs, a 3aTeM B Havane 1 KoHue paboyero gHs.

MpurvmedyaHne— Bpema cHATUSA NoKa3aHWI MOXET OblTb HECKONBKO M3MEHEHO Ansl yaob6CTBa nocTpoeHust
KPUBOW KOHCONMMZALMU MEeTOAOM «KBagpaTHOro KOPHsl U3 BpemeHu» (cMm. 5.1.4.4).

5.1.4.4 ins onpegeneHusi BpemeHn okoHuaHns 100 %-Hol bunbTpaumnoHHoM KoHconuaaumn ¢y, B npolec-
Cce UCMbITaHUsA NO aHaIorn € KOMMNPECCUOHHBIMW UCTILITaHUAMU CTPOAT rpadouk 3aBvcUMoCTY AedopmaLin obpas-
Lia BO BPEMEHN — KPUBYHO KOHCONMAALUMK, KOTopyto 0bpabaTthbiBaroT METOAOM «KBAAPATHOrO KOPHS U3 BpEMEHW»
(Bo3MOXHa Takke obpaboTka norapudmudeckum MetToaoM) (cm. npunoxerue K). 3HaueHue £y, MCnonb3yeTcs
Janee Ans onpegeneHus ckopocT gedpopmanuu cpesa (cM. 5.1.4.8,5.1.4.9).

5.1.4.5 Mocne npegBapuTenbHOro YMNOTHEHUS, eCnii OHO NPOBOAUIIOCH B YNNOTHUTENE, cnedyeT 6bIcTpo
pasrpyauTb obpaseL, U nepeHecTy pabo4ee KonbLo ¢ 06pasLoM B CpesHyto Kopobky. B crnyyae npegsaputensHoro
yNrioTHeHWs obpasLia B yCroBUsIX NOSTHOMO BOAOHACKILLEHNA Nepe pa3rpyskoi obpasia yaansaoT Bogy U3 BaHHbI
YMNOTHATENS.
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Hanee npoBogsAT crneaytoLLne onepaumn: 3akpennsitoT paboyee KonbLO B CpesHol kopobke, ycTaHaBnuBaroT
nepdopUpPOBaHHLINA LWTaMM, PerynmpytoT MEXaHU3M Harpysku, ycTaHaBIMBAIOT 3a30p MEXAY NOABWKHON U He-
MOABVXXHOM YacTsaimMu cpesHoi kopobku (0,5 MM ANnsi IMWHUCTBIX U opraHo-MUHEeparnbHbIX rPyHTOB U 1 MM — ANs
MEeCKOR), yCTaHaBNMBAKT M3MepUTESTbHYH annapaTypy A51s perMcTpaLmm BepTukasHbIX AedopmaLiuii obpasLia.

5.1.4.6 Ha obpaszeL, rpyHTa nepeatoT TO e HopMarbHOe AaBfieHne, Mpy KOTOPOM NponCcXoauio npeasapu-
TenbHOEe YNNOTHEHWE rpyHTa.

McnblTaHWe Ha cpes «nnaLlka no nnaLikey» BbINOMHSIIT NPY TOM XXe HOpManbHOM AaBNeHWK, NpK KOTOPOM
6bl OCYLLECTBIEH NepBLIi cpes.

HopmanbHyto Harpysky crnegyeT nepegaTth Ha obpasel, B 04HY CTYNeHb W BbiAepKaTb ee He MeHee:

5 MWH — gns neckos;

15 MUH — ans cynecei;

30 MWH — Ans CYrnMUHKOB W TMNH;

10 MWMH — MpU cpese «nnawlka no nnaLuke».

5.1.4.7 MNocne nepega4n Ha oBpaseL, rpyHTa HopMaribHOM Harpysky NpuMBOAsT B pabouee cocTosiHUE Mexa-
HW3M CO3[aHWs roPU3OHTaNLHON CABUratoLLLEN HArpy3kn U YCTPORCTBO ANst U3MepeHus AedopmMaLinii cpesa rpyH-
Ta W PernucTpupytoT ero HavanbHoe nokasaHue.

McnblTaHWe Ha cpea NPoBOAAT NPY HENPEPLIBHO BO3pacTatoLLe FoprU30HTaNbHOR Harpy3Kke ¢ MOCTOSIHHOWM
ckopocTbio aedropmaLivm obpasLa (KIHeEMaTUYECKUIA PEXMM) UMM NPU BO3paCTaHWK HArpysku cTyneHsmMu (ctatu-
YECKUA pexnm).

5.1.4.8 MpK KMHEMAaTUUECKOM PeXMME HarpyxeHusi ckopocTb AedopmMaLiimn cpesa v, MM/MWH, onpeaensitoT
no popmyne [1]:

vV = l_f
i (5.1)
rae I — oxupaemasi ropusoHTanbHas gecbopmaLiysi (CMeLLeH1e ) Npu paspyLUeHUn, MM;
t; — Bpems [0 paspyleHus (cm. 5.1.4.9), MuH.
[N rAMHUCTBIX IPYHTOB AoMycKaeTcs CkopocTb AedpopMaLumy cpesa v NpUHMMAaTh B 3aBUCUMOCTU OT YUC-
1a nnacTUYHOCTU B COOTBETCTBUM € Tabnuuelr 5.2.

Ta6nuuya 5.2 — CkopocTn cpesa st IMUHUCTLIX FPYHTOB

TPyHTHI CkopocTb cpesa v, MM/MUH
Cynecu <0,3
CyrnuHim ¢ I,J <12 % <0,
CyrnuHm ¢ Ip 212 % <0,05
[MWHbI € Ip 220% <0,02
MWHbI C I,, 230 % <0,01
Frvkbl ¢ I, 240 % < 0,005

Mpwumedanune— Ecnm oxvaaemas ropusoHTansHas gecdopmaumsa obpasua npy paspyLieHnn Hen3BecTHa n3
npeablayLLmX UCrbITaHuii, gonyckaetcs B cdopmyne (5.1) npuHumatsb 3HaveHwe /;, UCxoas M3 OTHOCUTENBHON aedopma-
umm 10 %.

5.1.4.9 Bpems go paspylueHus {;, T. €. Bpemsi 40 Mobun1sauuy MakCumManbHOro conpoTueneHns obpasua
cpeay, ornpeaensieTca U3 ycnoBus, YTO B MOMEHT pa3pyLueHusi B obpasue octaHercs He 6onee 5 % noposoro
AaeneHus, no coopmyne [1]:

tf = 12,7 t100, (52)

roe tigo — BpeMs OKoHYaHUA UNbTpaunoHHo koHconuaauum (cm. 5.1.4.4), MuH.
MpunmedyaHune— fonyckaetca B hopmyne (5.2) BMecTo {199 NpuHUMaTL Iy (cM. npunoxexue K).

5.1.4.10 Mpwu nepegaye cpe3atoLlein HarpysKkv CTYNEHsIMU UX 3HaYEHUS A0IKHBI COCTaBMATL 5 % 3HauYeHUs
HOpManbHOM Harpyaku, Npu KoTopol NpoBoaaT cpes. KputepreM 3aBepLIeHWs CTYMEeHU Harpy>eHUsl ABNseTcs
AOCTUXEHMe ckopocTu dedpopmaunu, onpegensieMoit no dopmyne (5.1) unu tabnuue 5.2.
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Hedopmaunn cpesa Npu KKHEMATUYECKOM U CTAaTUHMECKOM peXMmax HarpyXeHus uKCUpyroT Yepes
0,25 — 0,5 Mm Tak, 4Tobbl Hakonunock 15 — 20 oTcHeTOB OT HAYana Ao KoHLa cpesa.

5.1.4.11 ina HeBOAOHACLILLEHHbIX B MPUPOAHOM 3aieraHn IMUHUCTBLIX U OpraHo-MUHepasbHbIX FPYHTOB, a
Take necHaHbIx, NPOCcagoYHbIX, HabyxaroLLMX 1 3aCONEHHbIX MPYHTOB NpeaABapuUTenbHOe YNnoTHeHWe obpasuos
W UCNbITaHUe Ha cpes NPoBOAsT B cooTBeTcTBUM € 5.1.4.12—5.1.4.17.

5.1.4.12 MNMpepgapuTensHoe yrnoTHeHWe o0bpasuoB A0 3aaaHHO Harpysku p (M. 5.1.4.1) npoBogsaT cTyne-
HAMK Ap B cooTBeTCTBUN C 5.1.4.1.

5.1.4.13 Kaxxay'o cTyneHb AaBneHusl Npy npegsapuTesibHOM YITOTHEHWU BIAEPKMBALIOT B TEYEHWE Bpeme-
HW, yKasaHHoro B Tabnuue 5.3, a KOHeuHyto CTyneHb — A0 AOCTWKEHUs1 yCroBHOM cTabunuaauum aedopmaumi
okaTtua obpasua rpyHTa.

3a kpuTepuii ycnosHom ctabunmsauum gecdopMaun NpUHAMAIOT ee npupatleHue, He npesbiwatolee 0,05 %
3a Bpems, ykasaHHoe B Tabnuue 5.3.

5.1.4.14 B koHUe KaXKdoi CTyNeHW Harpy>keH1s 3anucbIBaroT nokasaHusi npubopos ans nsmepeHus gedop-
Mauuii, a Ha nocneaHen CTyneHn ukcMpyroT HacTyrneHue YCNoBHOM cTabunusauum aecdopmaumm cxatus obpas-
ua rpyHra.

Tabnuua 53— Bpems BbiaepXuBaHUS CTYNEHEN U KpUTEPUIA YCNOBHON cTabunusaummn aedopmauuin obpasua

Bpewms Bhinepxu- | Bpems ycnosHoi ctabunusa-

IpyHTBI BaHUA CTyneHem, uun pedopmaumii oxatusa Ha
He MeHee KOHEYHOW CTYNeHWU, He MeHee
Meckn 5 MuH 0,54

[MuHucTBI® (HENpocagoyHble U HeHabyxarolme):

- cynecm 3y

- cyrmuHkm € I, < 12 % 30 muH 64

- cyrnuHkn ¢ [, 212 % 124

- [MnHbl ¢ 1, <22 % 124

- FMWHbI € Iy 222 % 18y
OpraHo-muHepansHble 1y 24y
[MpocagoyHbie 3u

30 muH

Habyxarowpe Kak ans Henabyxatowmx

5.1.4.15 Mocne npeaBapuUTEnNLHOrO YNoTHEHWUA NpoBOAAT onepauum B cooTeeTcTBUM € 5.1.4.5—5.1.4.7.

5.1.4.16 Mpu cTaTUIECKOM PEeXXUME NPUTOKEHWUS TOPU3OHTANBHON HArpy3Kkn ee CTYNEHW OOJIKHbI COCTaB-
naTb 5 % 3HavYeHUsi HopMalnbHON HarpyaKky, Npu KOTOPO NPOBOASAT cpes. Ha Kaxaow CTyneHW HarpyxeHust 3anum-
CbIBAIOT NOKa3saHusi NPMBOPOB ANs M3MepeHus AedopmaLnii cpesa Yepes Kaxable 2 MUH, YMeHbLUAs MHTepBan
MeXay UsMepeHnsiMn 4o 1 MUH B Neprogd 3aTyxaHusi gecdopmaLum 4o ee ycroBHOW cTabunusaumm.

3a kpuTepunii ycrnoBHol cTabunusaumm aedopmMavim cpesa NnprHUMAatoT CKopocTb Aedopmalu, He NpeBbl-
watowyto 0,01 MM/MUH.

5.1.4.17 MNpuv HenpepbIBHO BO3pacTatoLLEe FOPUIOHTANBHOW Harpy3Kke (KUHeMaTU4eCKUIn PEXM) CKOPOCTb
cpesa AorkHa 6bITb NOCTOSHHOW U COOTBETCTBOBATHL YKazaHHOW B Tabnuue 5.4. MlopusoHTansHoe casuratollee
ycunue v gecdopmauuio cpesa dpukenpytot yepes 0,25 — 0,5 mm Tak, 4ytobbl Hakonunock 15 — 20 oTcyeToB OT
Havana cpesa 4o AOCTUXEHUst MaKCUMaribHOW cpeaatoLLell Harpysku.

Tab6nuya 5.4 — Ckopoctu cpesa NeCcKoB W FMUHUCTLIX TPYHTOB

pyHTBI CkopocTb cpesa, MM/MUH
Mecku n cynecu <0,5
CyrnvHku ¢ [p <12 % <0,1
CyrnvHm ¢ Ip >12 % < 0,05
[nuHbI C Ip <30 % < 0,02
kbl ¢ I, > 30 % < 0,01
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5.1.4.18 UcnbiTanue cnegyeT cunTaTh 3aKOHYEHHbLIM, ECIIN NPU NPUNOXEHUU o4epeHON CTYMNeHU cpesato-
LV Harpy3Kku Npou3onaeT MrHOBEHHbIN cpes (CpbiB) 04HON HYacT obpasLia No OTHOLLEHWIO K APYroi U oTHOCU-
TenbHasa gecdopmarusi obpasua npesblcT 10 % (B 3aBUCUMOCTU OT TOTO, YTO HACTYMMUT paHbLUE).

Mpw npoBeaeHUn cpesa ¢ NOCTOSIHHOW CKOPOCTLIO 3a OKOHYaHWe UCTIbITaHUIA MPUHUMAaKOT MOMEHT, korda
cpesatoLlas Harpyaka 4OCTUrHeT MakCUMarbHOro 3HaueHus1, mocre Yero HabnogaeTcsl HEKOTOPOE ee CHMKeHNe
W ycTaHOBIeHUe MOCTOAHHOIO 3Ha4YeHUs, UM oTHocuTenbHas aedopmMauus obpasua npesbicuT 10 % (B 3aBu-
CMMOCTU OT TOrO, YTO HACTYMUT paHbLUE).

5.1.4.19 MNocne okoHYaHWsA UCNbITaHWA creayeT pa3rpyanTs obpasel, u3Bneds paboyee konbLo ¢ o6pasLomM
13 npnbopa 1 otobpaTk Npobbl A5 oNpedeneHns BNaXkHOCTU U3 cpedHei YacT obpasua.

5.1.5 NpoBeaeHne HeKOHcoNnuaUpoBaHHOro 6bIicTporo cpesa

5.1.5.1 Pabouyee konbLo € 06pasLoM rpyHTa NMOMeLLaoT B CpesHyto Kopobky 1 3akpennsitoT B Heit. [anee
yCTaHaBNWBAOT CMTOLHOW LUTaMN, PEryMpyoT MEXaHU3M Harpy3Kku, yCTaHaBIMBatOT 3a30p Mexay NoABUMKHOM
N HeNoABWXHOW YacTsMU cpesHoi Kopobku B cOOTBETCTBUM € 5.1.4.5, ycTaHaBNMBAOT YCTPONCTBO As namepe-
HUS AedbopMaLmn cpesa K 3anuncsiBatoT ero HavanbHoe nokasaHue.

5.1.5.2 Ha obpaseL, rpyHTa nepedatoT B 04Hy CTYNeHb HopMaribHoe AaBneHue p, py KoTopom ByaeT Nposo-
AUTLCA cpes obpasLa. 3Ha4YEHUA Ppin, P U Pmax MPUHUMAIOT B COOTBETCTBUM € pekoMeHdaumsMu 5.1.4.1. Mpw
OTCYTCTBUM YKa3aHHbIX AaHHbIX 3Ha4YeHus1 p NpuHUMaroT no Tabnuue 5.5. Ecnuv npu kakom-nvbo gasneHun npouc-
XOAUT BblAABNMBAHWE TPYHTa B 3a30p MeXxay NOABMKHON 1 HEMOABUXKHON YacTAMU cpesHoi Kopobku, To ero
HeobxoanMo ymeHbLIMTb Ha 0,025 — 0,05 MMMa.

Tabnwnuya 55— 3HauyeHnst HOpMarnbHbIX AaBNEHUN Npu cpese

TPpyHTbI HopmanbHoe gasnenune p, MMa

[MVHUCTBIE N OPraHO-MUHEPATTbHBIE TPYHTLI C MO-
KasaTensiMm Teky4ecTu:
05<1I <10 0,05; 0,1; 0,15
1,>1,0 0,025; 0,075; 0,125

5.1.5.3 Cpasy nocne nepenayv HopMasibHOWM HAarpy3ku NPUBOAST B AENCTBUE MEXAHU3M CO3AaHUS TOPU30H-
TanbHOW Harpysku 1 NpoBoasT cpe3 obpasLia rpyHTa He Gonee Yem 3a 2 MUH C MOMEHTA NPUINOXKEHUS HOpManbHOW
Harpysku.

Mpu cTaTUYEeCcKoM peXxmme Harpy>XeHUsi CTYNeHU ropU3oHTaNbHOW Harpysku He A0MkHbI npesbiwaTth 10 %
3HaYeHWs HopMasibHOro AaBneHus, NpU KOTOPOM NPOBOAUTCA cpes (CM. 5.1.5.2), n npunoxeHue cTyneHen Aomx-
HO cnegoBaTbh Yepes Kaxable 10 — 15 ¢.

Mpy KNHEMATNYECKOM PEXMME HArpyXeHWs1 CKOPOCTb cpe3a NPUHUMAIOT B UHTepBane 2 — 3 MM/MUH Tak,
yTObbI Cpes anuncs He 6onee 2 MUH.

5.1.5.4 MOMeHT oKOHYaHWs UCTbITaHUS yCTaHaBMBAIOT B COOTBETCTBUM € 5.1.4.18. [0 0KOHYaHWW ucnbITa-
HUA crneayeT 3adnKCMpoBaTL MakcMarbHYH Cpe3atoLLyo HarpysKy B NpoLecce UCMbITaHWs! 1 NPOBECTM onepa-
Ly, npegycMoTpeHrHble 5.1.4.19.

5.1.6 O6paboTka pe3ynLraToB

5.1.6.1 No namepeHHbIM B MpoLiecce UCTbITaHUsl 3HaYeHNSIM ropU3OHTaNbLHOW cpe3atoLLleit U HopMmarnbHOM
HarpysoK BbIMUCTISOT KacaTenbHbIe U HopMarbHble HanpsbkeHusi T U o, MMa, no chopmynam:

©=109; (5.3)

=1

Q
o

£ (5.4)

rae Qu F—ropusoHTanbHas cpesarollas v HopMarnbHas cuna K NiiocKoCTH cpesa COOTBETCTBEHHO, kH;
A — nnowaab o6pasua, cM?.

OnpegeneHne T HeobxoAMMO NMPOBOANTL HE MEHEee YeM MPU TPeX pasnuYHbIX 3HaueHusIX p. U3 kaxgoro
3HaYeHUs1 T BblUMTAIOT MONPaBKy Ha NpeodoneHne TpeHUs MOABWXHON YacTy cpesHoi kopoBkuM no 3apaHee NocT-
pOoeHHOI TapupPOBOYHOIN KpMBO (CM. 5.1.2.3). lMNpu aBTOMaTM3aLMK X04a UCTbITAHUIA B NOMYYEHHY0 AnarpaMmmy
cpesa Takke BHOCSIT NornpaBky Ha TpeHue B npubope.
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Mo n3mepeHHLIM B NPOLIECCe UCTILITAaHUSI 3HAYEHWAM AedopMaLmii cpesa /, COOTBETCTBYIOLLIMM PasfMiHbIM
HanpsKeHUAM T, CTPosAT rpaduk 3asucumoctu /= f(t) (cM. npunoxenve b).

3a npegenbHoe conpoTUBIIEHWe rPyHTa cpe3y NPUHUMAOT MakcuMaribHoe 3Ha4YeHue T, NosydYeHHoe no
rpacouky /= f(t) nnv no anarpamme cpeaa Ha oTpeske /,, rae oTHocuTenbHas AedopMauus He npessiwaeT 10 %.

Ecnu 3HaveHve T Bo3pacTaeT MOHOTOHHO, TO 3a CONPOTUBIEHWE rPYHTa cpesy crieayeT NpuHUMaTh 3Have-
HWe T npu gedopmauum , cooTBeTCTBYIOLLEH OTHOCUTENbHO AedopmaLmm obpasta 10 %.

Mo nony4YeHHbIM 3HaYEHUAM CTPOAT rpaduk 3aBUCUMOCTU T = f(G) (CM. npunoxeHwue bB).

5.1.6.2 Yron BHyTpeHHero TpeHWsl @ 1 yaerbHoe cLuenneHve ¢ onpeaensiioT Kak napaMeTpbl SIMHEHON 3aBu-
CUMOCTU

T=ctgp +c, (5.5)

rae T v o onpeagensiot no oopmynam (5.3) u (5.4).
Mpu NpoBeaeHUN cpesa «nnaLlka no niaLlke» 3aBUcUMOCTb (5.5) 3anuceiBaloT B BUAE

1= ctge,+ c, (5.6)

rae T,— oCTaTouHasi NPOYHOCTb;
¢, VN C, — XapaKTepUCTUKN OCTaTOYHOW NPOYHOCTY.

5.1.6.3 Yron BHyTpeHHero TpeHua ¢ 1 yaensHoe cuenneruve ¢, Mla, Boruucnsiot no opmynam (5.7) n (5.8),
noslydeHHbIM 06paboTKoN aKCnepUMEHTasbHbIX ToYeK T = f(G) MeToA0M HauMeHbLLUKX KBaapaToB, UNu onpeae-
nsaoT no rpaduky T = f(c), NpoBOAA NPAMYI0 HaUNy4LWero NPUBNMKEHUs K 3KCNepUMeHTanbHbLIM To4KaMm (CM.
npunoxexue b):

nZt,-G,- - ZT[ZG,’ R

9 s(o)? - (i 6.7

oo $1,20% — 20,570, 58
n2(0;? ~ (50,7 (5.8)

rae T;— OMbITHble 3HAYEHWS COMPOTUBIIEHUS CPEsy, ONPeAeNneHHbIE MPY PA3INMUHBIX 3HAUYEHUSX G; U OTHOCSLLMe-
Cs1 K OTAENbHOMY MOHOJSIMTY FpYHTa (Mpwt 11> 3) UK 0AHOMY MHXEHEPHO-TE0NOTMYECKOMY 3I1IEMEHTY;
N — YNUCIIO UCTILITAHWIA.
AHanorn4HbIM 0Gpasom orpeaensoT NapaMmeTpbl OCTATOUHOW MPOYHOCTU @, U C,.

5.2 MeTon ogHOOCHOrO cXaTus

5.2.1 CywHocTb MeToaa

5.2.1.1 UcnbiTaHWe rpyHTa MeTOAOM OQHOOCHOTO CKaTUsi MPOBOAST A1l onpeaeneHnsl npeaena npovHocTr
Ha 0gHOOCHOE cxaTue R, Ans nonyckanbHbIX U FMUHUCTLIX pyHTOB ¢ 1) <0,25.

Mo cneunansHOMY 3agaHuto 4fs nonyckanbHbIX FPYHTOB MOXET BbITh onpeaeneH Moayne aedopmMauuy,
moay/ib Yrpyroctu, koadbduLmeHT nonepeyHoi gedopmarim u koadpduumeHT MyaccoHa.

5.2.1.2 Mpegen NpoYHOCTU Ha OQHOOCHOE CxXaTne R, onpedensitoT Kak OTHOLLEeHUE NPUNOXeHHOW K 0bpasLy
BEpTUKaNbHOM Harpysaku, Npu KOTOPOi NpoMcxoauT paspyLueHne obpasLa, K NoLaamn ero nepBoHavanbHoro no-
NepeYHOro ceYeHust.

MpumeyaHue— Mpegen NPoYHOCTU 06pa3La IMYHUCTOO MPYHTA, MMEIOLLErO OTHOCUTENBHYIO BEPTVKAIBHYIO
AedhopMaumio B MOMEHT paspywenuns € > 0,1, onpeaensior ¢ y4eToM YBEMUYEHMS NOLWAAN Ero MonepeyHoro CeveHusl.

5.2.1.3 Ans ucnbITaHnin ncnonb3yoT 06pasLibl rpyHTa HeHapyLLEHHOro COXeHWS.

[nsa nonyckanbHbIX FPYHTOB BNa)XHOCTb 06pasLia AoskHa COOTBETCTBOBATL NPMPOAHON BaXKHOCTU, BO3-
JOYLIHO-CYXOMY UK BOAOHACHILLIEHHOMY COCTOSIHUIO, A5 TIIMHUCTBIX MPYHTOB — MPUPOAHON BIIAXHOCTH.

5.2.1.4 ina nonyckanbHbIX FPYHTOB 06paseL, 4oMmKeH MMeTb (hopMy LunuHapa Unv NpsiMoyrosibHOro napart-
nenenunega (KBagpaTHOro ceveHus) AnameTpom (cTopoHoii keagpaTta) ot 40 Ao 100 MM U OTHOLLIEHUEM BbLICOTbI K
avnameTpy, pasHbIM 1,8 — 2,0. MakcrMarsnbHbIN SIMHERHbIN pasmep 3epeH (HeogHopoaHocTel) B obpasLe AoMMKeH
6bITb He 6ornee 1/10 anameTpa (CTOPOHLI kKBagpaTa) obpasua. O6pa3subl NonyckanbHOro rpyHTa U3roTaBnMBeaioT B
cootetcTBUM ¢ TOCT 30416.
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Onsa ruHNCTBIX FPYHTOB 0BpaseL, AoMmkeH UMETL hopMy LMNMHApa AMaMETPOM He MeHee 38 MM 1 OTHOLLIe-
HUeM BbICOTbI K AnaMeTpy, paBHeiM 1,8 — 2,5. MakcumarnbHbIi pasmep dpakuum rpyHTa (BKIoYeHUi, arperaTtos)
B 0BpasLie fomnkeH bbITh He Gonee 1/6 anameTpa o6pasua.

MpumevaHus

1 OnameTp (cTopoHa KsagpaTa) obpasua TPeLWwMHOBATOro MM BbIBETPENoro nonyckanbHOro rpyHTa AorxeH(a)
6bITb HEe MeHee 60 MM.

2 O6pasel NonyckansHOro rPyHTa, UMEIOLLMI CKBO3HbIE TPELLUMHbI, BUAUMbIE HEBOOPYXKEHHbIM F1a30M, K UCTbITa-
HUIO He JormnyckaeTcs.

5.2.2 O6opynoBaHue u npubopbl

B cocTtaB ycTaHoBKM A4NS UCMNbITAHWS FPYHTa HA OHOOCHOE CXXaThe AOKHbI BXOAUTS:
- MexaHW3m 4719 BepTUKarbHOro HarpykeHust obpasua;

- YCTPOICTBO ANA M3MepeHUs BepTUKanbHoi aedopmaLmm obpasua;

- YCTPOCTBO A5l 3MepeHus norepeydHoit aecopmalimn obpasuia (no 3agaHuto).

MpumeyaHune— lnuTel Npecca Ans HarpyxeHusi obpasua AomkHbl 6bITb OTNONMPOBaHBLI MM NMPUMEHEHbI
apyrie cnocobbl Anst YMEHbLUEHWsST TPEHUSI.

5.2.3 MoaroToBKa K UCNbITaHUIO

5.2.3.1 Obpasey rpyHTa n3rotaBnMBeatoT ¢ yueToM Tpebosannin 5.2.1.3 1 5.2.1.4.

[Ons Bcex 06pasLoB, MOMWMO orpeaeneHns HeobXoAUMbIX (PUNYECKUX XapaKTEPUCTUK, 4OSKHbI ObITb OT-
MeYeHbl XxapakTepHble 0COBEHHOCTU (CNOUCTOCTb, TPELLMHOBATOCTb, HanuyMe BKITIOYEHWIA 1 Ap.).

5.2.3.2 O6paseL, MUHKUCTOro rpyHTa, U3roTOBMEHHbBIA METOAOM PEXYLLEro KombLa, U3BMeKatoT U3 KonbLa ¢
MOMOLLHO BbITanKMBaTenNs.

5.2.3.3 Obpasel, rpyHTa NOMeLLaoT B LLEHTPe ONOPHOM NUTbI Npecca W NpUBOANAT B CONPUKOCHOBEHWE C
HMM BEpXHIOH0 MroLlaaky npecca.

5.2.3.4 YcTaHaBnuBaloT YCTPOUCTBa AN M3MEPEHNS BEPTUKANLHOW Harpysku, BEpTUKaNbLHON U nonepedHon
Aedopmarm obpasLia 1 3an1celBatoT UX HavanbHble NokazaHus.

5.2.4 NpoBegeHne UCNbITaHUSA

5.2.4.1 HarpyxeHne obpasLia nofyckaneHOro rpyHTa npoBogsiT paBHoMepHo, 6e3 yaapos, yBenuuvsasi Ha-
rpyaKy HernpepbIBHO € 3aJ4aHHO CKOPOCTLIO HAarpyXXeHUs Unn cTyneHamn. CKopoCTb HENPepbIBHOMO HarpyXXeHus
obpasLia nonyckanbHoro rpyHTa AoskHa CoCTaBNATL B 3aBUCUMOCTHU OT 3HadeHusa R, 0,1 — 0,5 MMa/c, a npu
CTYMEeH4YaTOM HarpyXeHun — npuHumMartbest pasHon 10 % 3HaveHua R..

HarpyxeHue obpasua rm1MHUCTOro rpyHTa NpoBOAAT € 3aAaHHON CKOPOCTbIO NpUpaLLEeHWU OTHOCUTENbHOM
BepTUKanbHou aedropmaLmm obpasLa, Bbibupas ee B 3aBUCUMOCTU OT NpeanonaraeMom NPpoYHOCTU rpyHTa R, Tak,
yTOObI BpEMS NPOBEAEHUS UCTIbITAHUSI cCOCTaBUo 2 — 15 MUH, 4TO 06bI4HO cooTBETCTBYET CKOpoCcTU 0,5 % — 2 %
3a 1 MuH. Bonee HK3Kylo ckopoCThb BbIBUpatoT Anst 06pa3uos ¢ MeHbLWMKU AedopMaunamm Npu paspyLUueHUn.

5.2.4.2 BeptukansHble gedopmaum obpasia usmepsiioT ¢ norpelHocTso 0,01 MM ANs rMUHKUCTLIX IPYHTOB
1 0,001 MM — Ana nonyckanbHbLIX FPYHTOB U PErUCTPUPYIOT KX B NPOLIECCe Harpy)XXeHWa He MeHee 4Yem npu
10 3HaueHUsIX HanpsXeHUs A0 pa3pyLUeHUs.

5.2.4.3 UcnbiraHue npoBogsaT A0 paspylueHust o6pasua, T. . 40 AOCTUXKEHUA MAaKCUMAanbHOro 3Ha4YeHust
BepTUKanbHOW Harpysku. B cnyyae ucnbitaHust o6pasua rnHUCTOro rpyHTa Npu 0TCYTCTBUU BUAUMBIX MPU3HAKOB
pa3pyLUeHUs UCNbITaHWe NpekpaLLaoT NPYU OTHOCUTENLHOW BepTUKanbHon aedopmauuny obpasua €= 15 %.

5.2.4.4 ins onpepeneHus moayns aedopmalm 1 Moayna ynpyroct NonyckanbHOro rpyHTa ucneiTaHne He
[OBOAAT 0 pa3pyLueHus o6pasiia, ocTaHaBnNUBas ero npu HanpsbkeHun 50 % — 60 % 3HaveHua R,. Mpu Heobxo-
AMMOCTM NPOBOASAT pa3rpy3Ky obpasLia B TOW e nocrefosaTtesibHOCTH, HYTO U HarpysKy.

5.2.4.5 ins onpegenenus koadpduumeHTa nonepeyHon aecpopmaumm u koacbdpuumneHTa MyaccoHa nonyckans-
HOTO PyHTa B NpoLecce UCTbITaHWS! U3MepPSItOT nonepeyHble gechopmauumn obpasua Npu HarpyXeHun n pasrpyske.

5.2.5 O6paboTka pe3ynLraToB

5.2.5.1 Mpeaen Npo4YHOCTU Ha ogHoOCHOE cxkaTue R, MMa, nonyckanbHoro rpyHta u ravHuctoro npm e <0,1
BbIMUCNSIOT € TOMHOCTLHo 0,1 MIMa no opmyne

R, =10-L (5.9)

rae F — Harpyaka, npu KOTOPOW NPoOUCXoauT paspyLueHue, kH;
Ao, — HavanbHas NnoLab NonepeyHoro ceveHus o6pasua rpyHTa, cmM?,
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Mpenen NpoYHOCTU TMUHUCTLIX FPYHTOB Npu € > 0,1 BbiuMcnsOT No chopmyne (5.9), rae Bmecto Ay NpUHK-
MaloT TeKyLLyto nnowaas A cpegHero nonepeqHoro ceveHnst obpasua, BbIMMCNEHHYIO MO pe3ynbTatam usmepe-
HUA nonepe4Hoi aecopmaumm obpasLia, Unn B COOTBETCTBUM C NpUnoxeHuem B.

5.2.5.2 [ing BbumMcneHWs1 AepopMaLMOHHBIX XapaKTePUCTUK MONYCKasbHbIX FPYHTOB MO U3MEpEHHbLIM B NPo-
Lecce UCMbITaHUs 3HAa4YEHWSIM BEPTUKaITbHBIX U nonepeyHbix gedopmMaumin o6pasua, COoTBETCTBYHOLLIMM pasnny-
HbIM BepTUKarbHbIM HaNPsHKEHUSIM G, CTPOSIT rpadivkM 3aBUCUMOCTU €4 = f(C) U €, = f(G) (cm. npunoxeruve I), rae
€4 U €, — NpogornbHbIe U NonepeyHble oTHocuTenbHble Aedopmanum obpasua.

5.2.5.3 Mogynb gecdopmMauum E n koacduumneHT nonepeyHor aedopmaumm ¥ B 3aflaHHOM AnanasoHe Ha-
NPsBKeHWA AG BbIMUCNSIIOT MO HAarpy304HLIM BETBSIM 3aBUCUMOCTel €4 = f(0) U €, = f(c) no dhopmynam:

_Ac.

E= e, (5.10)
_Ag

13—?81- (5.11)

Mogynb ynpyroctu £, 1 koacpduumeHT MyaccoHa 9, BbIMUCTIAIOT B 3TOM XKe AnanasoHe HanpskeHWiA nNo
dopmynam (5.10) u (5.11), B KOTOPLIX 3HAYEHUSI Ag; U Ag, MPUHUMAIOT MO pasrpy3o4HLIM BETBAM 3aBUCUMOCTEN
g, = flo) n g, = (o).

5.3 MeToA TpexXOCHOro cxarus

5.3.1 CywHocTL MeTOoAA

5.3.1.1 UcnbITaHue rpyHTa METOAOM TPEXOCHOIO CXXaTUsl NPOBOAST AN1sl ofnpeaesieHns cneayoLmx Xapak-
TEePUCTUK NPOYHOCTU U AeOpMUPYEMOCTU B COOTBETCTBUM C 3ajaHNEM W MPOTPaMMON UCTIbITAHWIA: Yrna BHYTpeH-
Hero TpeHus! @, YAenbHOro CLErnsieHus ¢, ConpoTUBIEHUS] HeApeHUPOoBaHHOMY CABUTY ¢, koaddpuumeHTa punbt-
paLVOHHON KOHCONUAAaLMHN C,, ANS1 BOAOHACHILLIEHHBIX B MPUPOAHBIX YCITOBUSIX MECKOB, IMUHUCTLIX, OpraHo-MUHe-
panbHbIX U OpraHUYeckux rpyHToB 1 moayns aecdopmaumm E n koadpdpumumeHta nonepeyHoi aecdopmaumn ¥ ans
NoBbIX ANCMEPCHBIX TPYHTOB.

5.3.1.2 371 xapakTepucTuku onpeaenstoT no pesynsrataMm UcnbiTaHuii 06pa3LoB B KaMepax TPeXoCHOro
cxaTusl, JaloLxX BO3MOXHOCTE BOKOBOro paclumpeHust o6pasLia rpyHTa B YCIOBUSIX TPEXOCHOTO OCeCUMMETPUY-
HOro CTaTU4ECKOro HarpyXeHus npu

(o] 262= O3,

roe 64— MaKkcMMarbHoe rraBHoe BepTHKabHoe HanpskeHue;
Gy, O3 — MUHUMATTBHBIE, OHU XE NPOMEXYTOUHbIE rMaBHbIE FOPU3OHTasIbHLIE HAMPSHKEHUS.

5.3.1.3 VcnbiTaHna no onpeaeneHunio NPOYHOCTHBLIX XapakTepUCTUK NPOBOAAT A0 paspylueHusi obpasua
MPUNOXeHWeM BepTUKanbHOW Harpysku npu 3agaHHOM BCECTOPOHHEM AdasneHuu (AaBfeHWU B kamepe) Ha
obpaseL, o3.

MpumeyaHwue— [pn cOOTBETCTBYIOWEM O6OCHOBaHUM MOTYT BbITh MPUHATHI APYIMe TPaeKTOpUK Harpy>KeH!s
obpasua rpyHTa npu UCMbITAHUSX.

5.3.1.4 UcnbiTannsa A4ns onpedeneHys YacTHbIX 3Ha4YEHWA @ ¥ ¢ MPOBOAOSAT HE MEeHee YeM ANs TPeX naeHTUY-
HbIX 06pa3LOB UCCNeayeMOro rpyHTa npun pasvyHbIX 3HAYeHUsIX BCECTOPOHHEero AasneHns Ha obpaseLll.

UcnbiTaHnsa Ans onpeaeneHns xapakTepucTuk 4edopMUupyeMocTy NPOBOAAT NPUNOXKEHNEM BEPTUKAIbHOM
Harpysku npu 3agaHHOM BCECTOPOHHEM AaBNeHUn Ha obpaseLl.

5.3.1.5. AcnbiTaHus NpoBogAT Mo criegyoLwum cXxemam:

- HekoHconuanpoBaHHo-HeapeHnposaHHoe (HH) neneiTaHne — Ana onpegeneHns conpoTUBeHUs Heape-
HWPOBaHHOMY CABWTY €, BOAOHACHILEHHbIX B MPUPOAHBIX YCIOBUSIX IIMHUCTLIX, OpraHo-M1uHepasbHbIX U opra-
HUYECKMX FPYHTOB MPUPOOHOW NIIOTHOCTY;

- KOHCONUANPOBaHHO-HeaApeHnpoBaHHoe (KH) ncneitaHne ¢ uaMepeHWeM NMopoBOoro AaBeHUs — Arisl onpe-
AeneHusi XxapakTepUCTUK NPOYHOCTH @ 1 € 1 KOHCONUAaUuUK ¢, NSl BOAOHACLILLEHHbIX B NPUPOAHbIX YCIOBUAX
AUCTEPCHBIX FPYHTOB;

- KOHCONMUAMPOBAHHO-ApPeHMpoBaHHoe (K[) cnbiTaHne — ANs onpegenieHnsl XxapakTepucTUK NPOYHOCTU @
W ¢ 1 koadbcpuumeHTa KoHconuaaummn ¢, BOGOHACHILLEHHbIX B MPUPOAHbLIX YCIIOBUSX ANCNEPCHBIX TPYHTOB U Xa-
pakTepucTuk gedopmupyemocTu £ n ¥ ans niobbix AUCIepCHbIX IPYHTOB.

5.3.1.6 Ons ucnbiTaHuin McnonbayoT 0bpasLbl rpyHTa HeHapyLLEHHOTo CAOXEHWS C MPUPOAHON BNAXXHOC-
Th0 UNK 06pasLbl HAaPYLLEHHOTO COXKEHWS € 3a4aHHbIMW 3HAYEHUSIMU MIOTHOCTU U BNIAXKHOCTU.

5.3.1.7 O6pasubl A0MKHbI UMEeTb OPMY LMSIMHAPA AMaMeTPOM He MeHee 35 MM M OTHOLLEHWMEM BbICOTbI K
avameTpy ot 1,85 8o 2,25.
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OuameTp o6pasLia BbiGMpaeTca Tak, YTobbl MakcMManbHbI pasmep BKIoYeHUIA He npeBbiwan 1/6 ero gua-
meTpa.

5.3.2 O6opyaoBaHue u Nnpubopbl

5.3.2.1 B cocTaB ycTaHOBKU A4N151 UCMbITAHWSA FPYHTOB METOAOM TPEXOCHOO CXXaTUA OOMKHBI BXOOUTL:

- KaMepa TPEXOCHOTO CKaTWs ¢ HABOPOM XKECTKMX CMNOLUHBIX U MepdopupoBaHHBIX LUTAMMNOB W YNIOTHATE-
newn K HAM;

- YCTPOWCTBO A/151 co3aaHust, noaaepkaHnst U \3BMepeHnsl AaBreHns B Kamepe;

- MexaHu13M 419 BepTUKarnbHOro HarpykeHust o6pasua;

- YCTPOICTBA ANs M3MepeHUs BepTuKasibHbIX M 06beMHbIX AdedpopmaLuin obpasua;

- YCTPOICTBA ANs M3MEPEHUs MOPOBOro AaBNEeHWsl, OCHOBaHHbIE Ha KOMMEeHCaLWOHHOM NpUHLMMe, U AaT4in-
KV OaBMEHMS BEICOKOW XKECTKOCTHK;

- cUcTema npoTUBOAABNEHNS.

MpuHUMNManbHas cxeMa kaMepbl TPEXOCHOTO CxxaTusl NpueedeHa B pasgene [1.1, a 6nok-cxema — B pasge-
ne .2 npunoxexus 4.

5.3.2.2 KoHCTpyKUWMS Kamepbl TPEXOCHOTO CXXaTUs AoMkHa obecneumBars:

- bokoBoe paclunpeHmne obpasua;

- oTKaTWe Bogbl M3 0bpasLa;

- FepPMETUYHOCTbL OCHOBHbIX AeTanel;

- MUHUMAITEHO BO3MOXHOE TPEHME LITOKA BO BTYIIKE KaMephbl;

- u3smepeHue obbemMa XUAKOCTH, 3aKkaumBaeMol B Kamepy.

5.3.2.3 UamepuTenbHble ycTpolicTBa (npubopbl) Ao/kHEI obecnevmBaTh MOrpeLlHOCTb U3MEPEHWUIA He
6onee:

- PU U3MepeHNN BepTUKaNbHO Harpysku Ha obpasel, — 2 % Harpysku npu paspyLueHun obpasua;

- NPy N3MepeHnn HanpsXkeHKs oT Beca Wwramna — 1 klMa;

- NPy U3MepeHnn AaBneHus B kamepe — 2 % 3adaHHoro;

- PV U3MepeHUn BepTHKanbHoih aedopmaLmmn obpasua — 0,01 mm;

- Npu namepeHun obbemMHbix gecdopmaunii obpasua — 0,05 % HavansHoro o6bema obpasua.

5.3.2.4 Kamepy TpexocHOro cxxaTusi TapypyroT B COOTBETCTBUM C TpeboBaHuaMU npunoxenna O, pasgen A.3.

5.3.3 NMoaroToBKka K ucnbiTaHUo

5.3.3.1 O6pasel rpyHTa Bblpe3atoT 13 MOHOMUTA MPY NOMOLLY MeTanIM4eckoro LMNMHAPA € 3a0CTPEHHbLIM
HUXKHWUM KOHLIOM B0 CTPpYHOI Ha crielanbHOM NoBOPOTHOM CTOMUKe No LwabnoHy ¢ yuetom TpebosaHuii 5.3.1.7.

MpumedyaHwue— [Ina ymeHblUEHUs1 TPEHWS B NMpoLecce Bbipe3aHusi 0bpasLa ¢ NoMOLWbIO LIMIIMHAPUYECKON
hopMbl ee BHYTPEeHHWUI anameTp AomkeH 6biTb Ha 0,5 — 1,0 Mm Gonblie BHYTPEHHEro AMaMeTpa pexyLlue KpoMKM.

5.3.3.2 lNpwv nomoLy BelTankmeatensi obpaseL, U3BneKarT U3 LMNMHApa, MSMepsItoT ero BbICOTY U AvameTp 1
B3BeLLMBAOT. [1s yckopeHus npoLiecca koHconuaauun obpasua ruHucToro rpyHta npu KH n K[, ucnbitaHusix
pekomMeHAayeTcsl Hakneika Ha o6pa3sel, BepTUKanbHbIX NOSI0C BNAaXHON unbTpoBansHoi Gymaru, NoKpbiBatoLLel
He 6onee 50 % okpyHOCTW 0bpasua.

5.3.3.3 Cuctemy npoTusogasneHna kamepbl Npubopa TPeXoCHOro cxxaTusl, NoABoAsLLEel Body K LUTamnam,
1 OTBEPCTUA B LUTAMNAX 3aMNONHAKT ANCTUNNNPOBAHHON A4e3a3pUpoBaHHOI BOAOK NyTeM NOAHATUS AABNEeHUS B
cucTeme NPOTUBOAABIIEHWUA C NONHLIM BbITECHEHWEM Ny3blpbKoB Bo3ayxa. Manuwek Boabl yompatoT dunstpo-
BanbHoN bymarown.

5.3.3.4 Topupbl 06pa3ua NoKpbIBalOT BNaXHbIMKU ByMaxHbIMKU hunbTpamMu 1 MOMELLAoT ero Ha OCHOBaHWe
Kamepbl, CHAbXEeHHOWN HaCbILWEHHbIM BOAOV NOPUCTBIM ANCKOM. C noMoLlblo paclumputenst Ha obpasel, Hage-
BalOT pe3nHoBYIO 060n04Ky. Paclumputens cHUMatoT. CeepXy yCTaHaBNMBAOT BEpXHUI WTamn. 3akpennsiioT 06o-
JI04KY Ha BOKOBbIX NOBEPXHOCTSX LUTAMMOB PE3NHOBLIMU UM METANNTUYECKUMU YIINTOTHATENSIMMW.

Mpumeyanune— [uametp pesnHoBon 060MOYKM B HEPACTAHYTOM COCTOSIHUM JAorpkeH coctaenstb 0,95 — 1,0 aua-
meTpa obpasua, TonwuHa — He 6onee 1 % avametpa obpasua M mofdynb yNpyroctu npu pacTsbkeHun — He 6onee
1600 kMa (ana obonouku u3 nNaTekCHON pesnHbl Moaynb ynpyroctn paseH 1400 klla).

5.3.3.5 O6pa3seL, CBA3HOIO rpyHTa HapyLLUEHHOro CAOXeHUA € 3aAaHHbIMU 3HAYEHWSIMU MITOTHOCTM U BRaX-
HOCTU U3roTaenuneatoT B pasbemHon chopme no FOCT 30416.

O6paseL, HECBA3HOMO rpyHTa (MeCOK) HapyLUEHHOro CRoXeHust opMUpYHOT HEMOCPEACTBEHHO B Kamepe
npubopa TPeXoCHOro CXXaTus, 41 9TOT0 Ha BHYTPEHHIOK MOBEPXHOCTL pasbeMHol chopMbl NpeaBapuUTenbHO no-
MeLLaloT pe3anHOBYo 060104KY, KOHLbI KOTOpOI 3arnbatoT Ha kpas hopMbl. PazbeMHyo dopMy ycTaHaBnMBatoT
Ha ocHoBaHUWe Kamepbl. HWKHUIA kpal 060n04kN hUKCUPYETCs Ha OCHOBaAHUK KaMepbl.
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5.3.3.6 opmurposaHve obpasua necka BegyT METOAOM CyXOW NOCNOWHOM OTChINKWU U METOA0M NOCNON-
HOro ocaXxaeHusi necka M3 ero Basecu B Boge. CBepxy Ha cchopMupoBaHHbIn o6pasel yknagsiBaeTcsl Gymaxk-
HbI OUNBTP U yCTaHABNUBAETCSI BEPXHUM LUITAMI, Ha KOTOPOM 3aKpensIaT BEPXHWUIA Kpal pe3nHOBOIN 0605104KM
(cMm. 5.3.3.4). Mepea cHAaTMEM bopmMbl B 06pasLe cozaaloT HebosbLuoe oTpuLaTensHoe NopoBoe AaBneHne (He
6onee 0,01 MrMa).

Mepen BoaoHackIWeHnem obpasLia cyxoro necka pekomeHayeTcs npodyTh ero yrnekucnsim razom CO,
noa AaeneHnem He 6onee 10 klMa B TeyeHne 30 MWH, KOTOPLIV BNOCNEACTBUM pacTBOPUTCS B Bode be3 3aluemne-
HWA Ny3bIPLKOB rasa.

5.3.3.7 lNocne nomeLleHns obpasua Kak HeHapyLUEeHHOro, Tak U HapyLUEHHOro CIOKEHUs1 Ha OCHOBaHWe
Kamepbl NPOBOAAT criegyioLue onepauuu:

- KOpnyc kKamepbl C NOAHATLIM B BEpXHee NonoXxeHne 1 3adhMKCUPOBaHHBLIM LITOKOM yCTaHaBMMBAOT Ha
OCHOBaHWe U NMPOBEPSIOT MOSIOKEHWE LUTOKA MO OTHOLIEHWIO K LLeHTpY obpasua;

- KOpryc Kamephbl 3aKpernsisiioT Ha OCHOBaHWMK;

- 3aMonHAT KaMmepy pabouelt XUAKOCTbIO (Ae3a3pUpPOoBaHHON BOAOW) € NOMHBLIM yaaneHWeM Ny3blpbKoB
BO37yXa;

- yCTaHaBN1BatoT YCTPOWCTBO AJ1s1 USMEpPEHUst BepTUKansHoi aecdopmaumm obpasua;

- NpUcoeanHsIIOT YCTpoWCTBa Ans UamepeHus o6bemHow aechopmaumnin obpasua v (Mnu) nopoBoro AaBneHUs
(B 32aBUCMMOCTU OT CXEMbI UCTIbITAHWIA);

- 3aN1CcbIBAOT HaYanbHble NoKa3aHWUs BCeX U3MepUTESIbHbIX YCTPOWUCTB.

5.3.4 NMpoBeaeHue HekoHconuaupoBaHHO-HeapeHUpoBaHHoro (HH) ucnbitaHus

5.3.4.1 NpegBapuTtensHoe obxaTtune (pekoHconuaaumnio) 06pasLioB BOAOHACBILEHHbIX B MPUPOAHBIX YCIo-
BUSIX TIMHWUCTBLIX, OpraHO-MUHEpParibHBIX U OpraHUYecKUX rPYHTOB MPOBOAAT A0 BOCCTAHOBEHUS NPUPOAHBIX
MIOTHOCTU ¥ ABYXpasHOro cocTosiHWA no Metoay BAC B cooTBeTCTBUM C NpunoxeHnem E, pasgen E.1.

[HonyckaeTcsi NpoBOAUTL PEKOHCONMAALMIO B YCNOBUAX OTCYTCTBUS ApeHaxa BCECTOPOHHUM JaBiieHeM B
Kamepe, paBHbIM cpegHeMy NorHoMy 6bIToBOMY AasneHuto, B TedeHue 30 MuH. B koHUe aTana pekoHconuaaumm
AOMKHO BbITb 3adhrKeMpPoBaHO U3MeHeHWe BbiCoTbl 06pasua Ah,.

5.3.4.2 PaspyLwieHre obpasua npoBogsAT NpUnoxeHUem BepTUKaribHOW Harpyskv Npu paHee 4OCTUIHYTOM
AaBneHny B KaMepe 1 NepekpbITOM ApeHaxe. BepTukanbHyto HarpysKy npuknagsisaioT ¢ 3aaHHOR NOCTOSIHHOWN
CKOpOCTbHo AedropMMpPoBaHUs 0bpasLia — KUHEMATUYECKUIA PEXUM WU CTYNEHSIMU — CTAaTUYECKUIA PEXUM.

Mpu nepsoM BUAE Harpy>KeHUS NPUNOXKEHWE BEPTUKAITLHOW Harpy3ku obecnedmsaeTca HenpepbIBHLIM Npu-
palleHveM BepTukansHol aedopmauum obpasua rpyHTa €4 co ckopocTbio 0,5 % — 2 % B 1 MuH. Bonee Huskue
CKOPOCTU BbIBUPAIOT ANS TTIMHUCTBIX FPYHTOB NONYTBEPAOW U TBEPAOW KOHCUCTEHLIMN.

Mpy BTOPOM BUAE HArpy>KeHUA Harpy3Kky NpukiagbiBaoT CTYNEeHAMU ¢ UHTepBanamu ot 15 ¢ 4o 1 MUH.
BonbLluve nHTepBanbl BbIGMpakoT A4S IMIMHUCTBLIX FPYHTOB NONyTBEpAOW U TBEPAOH KOHCUCTEHUMW. SHaYeHWe CTy-
nexu coctasnseT 10 % adpdeKTBHOrO HaNpsHkeHWs — pasHOCTU Mexay NOMHbIM AaBfieHWeM B Kamepe Y Nopo-
BbIM AaBneHrem B 06pasLie nocne pekoHcoNnMaaLmu.

5.3.4.3 MNokazaHus npubopa Ans uamepeHusl BepTukanbHon AedopmMaumm obpasua rpyHTa 3anucbisatoT He
pexe yem yepes 1 % aedopmMauym Npu KWUHEMaTUHECKOM PEXUME WU B KOHLE KaXXA0W CTYNEHN Harpysku npu
CTaTUYECKOM PEXUME HArpyKEHUSI.

5.3.4.4 UcnbiTaHve NpoaosikatoT A0 MOMEHTA pa3pyLleHUa obpasua (A0CTMKEeHUA MakcuMyma oceBow
Harpysku) unu oo AoCTUXKeHUs1 OTHOCUTESbHOWM BepTukanbHow Aedopmaumm obpasua &, =0,15 (B 3aBUCUMOCTU OT
TOrO, YTO HACTYNUT paHbLUE).

5.3.4.5 MNocne okoHYaHWs UcnbITaHUst obpasel, pasrpyatoT, cbpacbiBaloT AaBeHNe B Kamepe U cnusawT
pabouyto XXUAKOCTb.

5.3.4.6 ObpaseL, rpyHTa U3BNEKAOT U3 KAMEPbI M OTOMPAKT U3 HEro NPoBbI ANA KOHTPONBHOTO onNpeaeneHns
BnaxHocTw. [ins doukcaumm xapakTtepa paspyLueHusi obpasel, potorpacupytor.

5.3.5 NpoBegeHne KkoHconNuaupoBaHHO-HegpeHupoBaHHoro (KH) ucneitaHus

5.3.5.1 MNepea Havanom nposegeHust KH ncnbitaHust npoBoAAT pekoHconuaauuio U BogoHacbIWweHue o6-
pasua no metogy BOC (cm. npunoxeHue E, pazgen E.1) n, ecnu 310 Heobxoaumo, nNpoaomnkarT BogoHackILLe-
HUe MeTOAOM NpoTUBOAAaBNEHUs (CM. npunoxeHue E, pasgen E.2).

MpumeyaHune— NpegBapnuTensHoe BOAOHACLILLEHNE HEOOXOAMMO AN KOHTPOSS NOPOBOrO AABNEHUS U
S(bd)eKWIBHbIX Haﬂpﬂ)KeHVIﬁ B 06pa3ue B rnpouecce ucnbiTaHus.

5.3.5.2 [lononHuTensHoe ynnoTHeHue (KoHconuaauuio) obpasua NpoBoAAT NyTeM yBeNU4YeHUs BCECTOPOH-
Hero (M30TPOMNHOT0) AABNEHUS B KAMepe NpuY OTKPLITOM ApeHaxe ¢ nogaepXxaHneM B cUCTeMe NpoTUBOAABNEHUS
3Ha4YeHWUs AaBeHUs, paBHOrO MOPOBOMY AABIEHWIO, AOCTUIHYTOMY Ha CTaiun peKoHconuaaLmum U BoaoHachILLLe-
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HWs (cM. 5.3.5.1). BHaveHWe AaBneHrs G3 Npu KOHconuaaLMm onpeaenseTcst CYMMOW AaBrieHu s B Kamepe, AoC-
TUrHYTOro Ha cTaguu pekoHconuaaLUmm, 1 3agaHHoro AasneHns KoHconuaaumm ..

MpumeyaHune — [Nporpammoi UchbITaHUA MOXET ObiTb NMpeayCMOTPEeHa aHM30TPOoNHasi KoHconuaaums
obpa3sua rpyHTa.

5.3.5.3 3HaueH\e MakcMMarnbHOro asneHns KOHCONMAaUMK G, ., HeoBXo4MMO Has3Ha4YaThb B 3aBMCHMOC-
TV OT NpeanonaraeMoro HanpsKeHHOro COCTOSIHUA TPYHTOBOIO MaccuBa (C YYETOM pacHeTHbIX Harpysok ot
CoopyXeHus U 6eiToBoro gasneHus). OctanbHble 3HaYeHUs AaBeHWA KOHCONMAALIMU HadHavatoT KakyacTb oT
Gy, max (HANPUMEDP, 0,256 oy, 0,56, may ¥ T. A4.). [pK OTCYTCTBUM yKa3aHHBIX AAHHBIX 3HAYEHWS G, NPUHIMALOT B
COOTBETCTBUM ¢ Tabnuuen 5.6.

BcecTopoHHee AaBneHne B kKamMepe 40 OOCTWKEHWS AaBeHNs KOHCONMaaLumm nepeaaroT CTYNEHsIMU — AG,, .
3HaueHuWs cTyneHen AaBneHus AG, NpUHUMAIOT B COOTBETCTBUM € Tabnuuen 5.6 unu pasHsIMU yaABOEHHbLIM 3HaYe-
HUSIM NpeablayLLen CTYMNeHn.

Tabnwuuya 56— [JaeneHve koHCONMAAUMU U CTYNeHU daBneHus Ha obpaseL rpyHTa

PyHTBI [aeneHue kKoHco- CryneHn pasneHun
nupauuv o, MMNa Ac,, MNa
Meckn KpynHbIe M CpeaHel KPYNHOCTW NNOTHbIE; MuHbl ¢ I; < 0,25 0,1;,0,3; 0,5 0,1 go o, = 0,1 u ganee 0,2
[Meckn cpegHen KPynHOCTWU, cpedHen NNOTHOCTU, MECKN mMenkue 0,1;0,2; 0,3 0,05 po 0,1 n panee 0,1

NMOTHLIE M CPeaHEN NIOTHOCTK; Cynecu u cyrmuHkn ¢ I; < 0,5, rmMuHbl
c0,25< 1 <0,5

[Meckn cpegHer KPYMHOCTU U MErNKue pbiXible, NECKN NblnesBaTtbie 0,1; 0,15; 0,20 [0,025 po 0,05 v panee 0,05
He3aBNCMMO OT MMOTHOCTU; Cynecu, CyrmuHKA U mukbl ¢ 1; > 0,5

OpraHo-MyHepanbHble U OpraHUyecKue rpyHTbl 0,05; 0,075; 0,1 0,025

5.3.5.4 Kaxxagyto cTyneHb BCECTOPOHHErO AABNEHWS1 NPY KOHCONUAALIMU BbIAEPXKUBAIOT HE MeHee:

5 MUH — ONs NecKoB;

15 MWH — ANs FUHUCTBIX, OpraHO-MUHEParbHbLIX U OPraHUYECKUX FPYHTOB.

KoHeuHyto cTyneHb AaBneHUs Ans FUHUCTbIX, OpraHO-MUHePAarbHbIX U OpPraHUYeCcKUX rpyHTOB BblAepKu-
BaoT Ao 3asepLueHuns 100 %-Hol dounbTpaunoHHON KoHconMaauum obpasua [2].

B npouecce koHconMaaL/mMm Ha KOHEYHOW CTyNeHW AaBrneHusl NpoBoAAT UamepeHne o6bema BelTeCHEeHHOM
XKugkoctn AV,

5.3.5.5 [1ns onpeaenexusi BpemeHun okoH4aHusi 100 %-Hol counbTpaunoHHoN koHconuaauun (M. 5.3.5.4) B
rnpoLiecce UCMbITaHWA CTPOAT rpadhuk 3aBUucUMocT o6 beMHol aecopmaumm obpasua AV oT kBagpaTHOro KOpHSA

13 BpemeHn AV = f(«/lT) (BO3MOXHO Takke ucronb3oBaHue norapudmudeckonn wkanst AV =f(lg f)). Bpema
100 %-Hoit KoHconuaaumm (tqo) oNpeaensioT No aHanorMm ¢ KOMAPECCUOHHBIMU UCTILITAHUSIMU B COOTBETCTBUN C
npunoxexHnem K.

MokasaHus npnbopa Ans usmepeHns o6beMHol gedopmaumm obpasLa rpyHTa perucTpupyroT B KOHLE Npu-
TNOXXEHWS KaXKaoM CTyneHW BCECTOPOHHero AaBnenusi Acs (cM. 5.3.5.4). Ha koHeuHol cTyneHu aaeneHust npu
BblaepKMBaHNW ee 0o 3aBepLueHns 100 %-Ho dounbTpalnoHHOW KoHconaaumMm obpasiua nokasaHusi CHUMAloT
C NocTeneHHbIM YBeNnYeHnemM HTEpBanoB BpeMeHu, Hanpumep, Yepes 0,2; 0,5; 1; 2; 5; 10; 15; 30 muH, 1; 2; 4;
84 1 ganee B Havane u KOHLe KaXaoi CMeHbl.

MprnmMmeyaHue — YkazaHHoe BPeMsl CHATWS MOKA3aHU MOXeT BbiTb HECKONbKO nameHeHo ans ypobersa
NoCTPpOEHUA KPVIBOI‘/'I KOHCONngaumnm mMmetToaom «KBagpaTHOro KOpHA U3 BpeMEeHU».

5.3.5.6 [ina onpegeneHrus koadbdrumeHTa dUnsTPaLMOHHON KOHCONMAALIWM C,, UCTIONb3YHOT rpadukm 3aBi-

cumMocTn AV = f( \/?) nin AV =1(lg f) (cm. 5.3.5.5), no koTopbIM onpegenstoT BpemMs 90 %-Hol (tgo) 1 50%-Hoik
(t50) koHCONMAaLMUN. KoadbuumeHT rnbTpaLMoHHOR KoHconuaaLumum BeiMncnsoT no dopmyne K.1 unv K.2 npu-
noxexua K.

5.3.5.7 lNocne 3aBepLUeHWs NpoLiecca KOHCONMAaLMK dUKCUPYHOT M3MeHeHVe o6bema AV, obpasLa 1 Bep-
TUKanbHoe cXaTtue Ah, 1 NepekpbIBaloT ApeHax.

5.3.5.8 PaspyLeHue rpyHTa NpoBoAsAT Mo aHanorum ¢ 5.3.4.2 — 5.3.4.4 nNo ABYM pexxuMam HarpyxeHus.
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Mpy KNHEMATUYECKOM PEXUME HArpyXXeHNS MakCMManbHYH CKOpOCTb AedopmMaLiyi onpegensioT B COOT-
BeTCTBUK ¢ pasgenom E.3 npunoxenus E gns KH ucnbitanuii.

Mpy cTaTUYecKOM pexxrme Harpysky NpuMKnaabiBatoT CTyneHsAMKW, 3HadeHne cTyneHu coctasnsieT 10 % ad-
(heKTMBHOro HaNPSHKEHUS — PasHOCTY MEXAY NOMHbLIM AaBNEHEM B KaMepe W MopoBbLIM AaBNeHWeM B obpasLe
nocrne pekoHconMaaumMm — Unu 3agaHHoro NPorpaMmoit UcnelTaHWin. Kputepuem 3aBepLUeHUs CTYNEHW Harpyxe-
HMSA ABNSAETCA OOCTWKEHNE CKopoCTy AedbopMaum, onpeaenseMol B COOTBETCTBUM ¢ pasdenoM E.3 npunoxe-
Hus E ans KH nensitanui.

5.3.5.9 MokasaHus npnbopa 4nsa u3mepeHust BepTrkansHoh gedopmanmmn obpasLa perncTpupyroT He pexe
yeM Yepes Kaxaell 1 % gecdopmauun.

Mpy cTaTUYECKOM peXxmnmMe Harpy>KeHUs NoKasaHWs PErMCTPUPYIOT Yepes Kaxable 2 MUH.

5.3.5.10 UcnbiTaHne NpoBoasaT Ao paspyLueHns obpasua (cm. 5.3.4.4) n ganee NnpoBOAAT onepauuy B COOT-
BeTcTBUK € 5.3.4.5, 5.3.4.6.

5.3.6 NMpoBeaeHne KoHconuaMpoBaHHo-gpeHupoBaHHoro (KO) ucneitaHus

5.3.6.1 Mpu npoeeaeHnn KM ncnbiraHnii BogoHachILLEHHBIX B MPUPOAHbIX YCIIOBUSIX FPYHTOB obpasel, rpyH-
Ta BofoHackILLaeTcs U ynnoTHsieTes B cooTBeTcTBUM €5.3.5.1 — 5.3.5.5.

KoadbdmumeHT comnbTpaumoHHon koHconuaauum ¢, onpegensitot no 5.3.5.6.

5.3.6.2 Mocne ynnoTHeHUst o6pasel rpyHTa UCMbITLIBAIOT 47151 onpeaesieHUsl XxapakTepuCcTUK NPOYHOCTU B
cooTBeTCTBMU €5.3.6.3 —5.3.6.6, a ans onpegeneHns Xapakrepuctuk aedopMupyemMocT — B COOTBETCTBUN
c5.3.6.7—5.3.6.11.

5.3.6.3 KO ncnbiTaHns 4ns onpegeneHns XxapakTepucTuk NPOYHOCTY NMPOBOASIT B YCNOBUSIX OTKPLITOrO Ape-
Haxka Npu NogaepXKaHWM 3Ha4YeHUsi TPOTUBOAABNEHUS, AOCTUTHYTOrO Ha aTane pekoHconuaauun U BoAOHAackILLe-
Hus. Mpun aToM 06pasel HarpyxatoT BepTUKaNIbHOW Harpy3Kkon Ao paspyLUeHUsi Npy NoCcTOAHHOM BCECTOPOHHEM
AaBMeHW B KaMepe Gz, orpeaernsieMom B COOTBETCTBUM € 5.3.5.2 — 5.3.5.3 Unu npu nHbIX yCNoBUAX Harpyxe-
HWS1, NPpedyCMOTPEHHBIX MPOrpaMMOlt UCTIbITaHWIA.

5.3.6.4 PaspyLueHue rpyHTa npor3BoaaT Npu NOCTOSHHOM BCECTOPOHHEM AABIEHWU B Kamepe G, No ABYM
pexvMam Harpy>xeHus.

Mpun KMHEMaTHUUECKOM peXxrMe MakcUManbHY CKOpOCTb AediopMaLm onpedensioT B COOTBETCTBUN C pas-
aenom E.3 npunoxeHust E gns KO ucneiraHni.

Mpw cTaTnyeckoM pexrMe BepTUKanbHOe AaBfieHWe Ha obpasel nepedatoT CTyneHsaMu, pasHeiMu 10 %
3ajaHHOro BCECTOPOHHEro AaBneHWs B kamepe. Kputepuem 3aBepLUeHUst CTYNEHN HarpyXXeHus iBnsieTcs 4ocTu-
XEeHMe CKopocTu gedbopmaunn, onpegensieMol B COOTBETCTBUM ¢ pasaenoM E.3 npunoxenus E ans KO nenbi-
TaHWA.

5.3.6.5 Mpu KMHEMATUYECKOM pEXMME HarpyXXeHua nokasaHusa npubopa Ana nsmepeHusi BepTukarnsHOM
aedopmaummn obpasLia 3anvchiBatoT He pexe YeM Yepes Kaxasin 1 % aedopmauuu.

Mpy cTaTUYECKOM PEXUME Harpy>KeHWUs NoKa3aHWA 3anucbiBatoT Yepes Kaxable 10 MUH.

5.3.6.6 VcnblTaHue npoBoasiT oo paspyLleHusa obpasua (cM. 5.3.4.4) n aanee NpoBoAAT onepaLm B COOT-
BeTcTBUM € 5.3.4.515.3.4.6.

5.3.6.7 UcnbiTaHns gns onpeaenexmns XxapakTepucTik 4ecopMrMpyeMocTy BOAOHACHILLEHHBIX B MPUPOAHBIX
YCINOBWSIX TPYHTOB NPOBOASAT NPY NMOCTOSIHHOM BCECTOPOHHEM AaBlieHUn B KaMepe Gs.

BepTukanbHyto HarpysKky npunaratoT ¢ 3agaHHol cKopocTbio AedopMrpoBaHus obpasLia — KuHemaTuyec-
KW pexxum nbo CTYNeHAMU — CTaTUYEeCKUIA PEXUM.

5.3.6.8 CTyneHu gaBneHusi B 3aBMCMMOCTY OT BCECTOPOHHErO AaBNeHVs B Kamepe NpuHUMatoT o Tabnuue 5.7.

Tab6nuuya 57— CTyneHn BepTUKarbHOIO AaBeHWst Ha obpasel, rpyHTa

CTyneHb BepTUKanbHOro AaeneHws Ha obpaseu rpyHTa, % 3agaHHo-

TpyHTBI ro BCECTOPOHHEro [aBfieHNs B Kamepe Mpu HoMepax CTyneHemn

1-8 2—6-1a 7-a v nanee
Meckn 30 30 15
Cynecu 10 20 10
Cyrmvukn ¢ [; <0,5 10 20 10
Cyrnvnkm ¢ [, > 0,5 8 15 8
Imunbi ¢ I; <0,5 6 15 6
ImuHeli c f; > 0,5 5 10 5
OpraHo-MvHeparnbHbie U OpraHuYeckne rpyHThbI 5 10 5
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5.3.6.9 CkopocTb gedopmaLy Npy KNUHEMaTUYECKOM PEXUME Harpy>KeHWUs U Kputepuii ctabunusaumm ge-
cdopmaunm Ha CTyneHW Npu cTaTUYECKOM pexxume BbiGypaloT Mo aHanoruv ¢ 5.3.6.4.

5.3.6.10 Moka3zaHus NpubopoB Arnst uaMepeHnsi BepTUKanbHbIX M 06BbeMHbIX gedopMauuin obpasua npu ku-
HeMaTU4YECKOM peXxunume perucTpupyioT He pexe Yem vepes 0,5 % aedopmaumu.

Mpu cTaTU4ecKOM pexxMme MoKasaHUsl 3anycbIBalOT Ha KaXKOOW CTYMNEeHW AaBNeHus:

-yepes 1; 5; 15; 30 MuH 1 panee yepes 0,5 4 — Ans NECKOB;

-yepes 1; 5; 15; 30 muH, 1; 2; 4; 6 u 8 U, a 3aTemM B Hayane u B koHUe paboyero AHS — ANSA IMUHUCTBIX,
opraHo-MUHepanbHbIX U OpraHUYECKUX IPYHTOB.

5.3.6.11 MNpu npoeseaeHun KL ucneiTaHWi Anst onpegeneHns Mmoayns aecopmMaumm HeBOAOHACHILLEHHbLIX B
NPUPOAHbBIX YCNOBUAX rPYHTOB o6paseL, ynnoTHSIIOT MNPy OTKPLITOM ApeHaxe 6e3 npoTuBoAaBNeHUs], MoBbILLast
BCECTOPOHHee AaBfieHne B kKaMepe CTYMEHsIMU A0 3a4aHHOIO 3Ha4YEHWs O3 = G, . S3HAaYEHVs CTyneHel JaBneHns!
NPUHUMALOT B COOTBETCTBUU ¢ Tabnuuer 5.6. Kaxxayto cTyneHb AaBneHus BbiaepXueatoT B cCOOTBeTCTBUN C 5.3.5.4,
a KOHEeYHYH CTyNneHb — A0 A0CTWKEeHUs1 yCroBHOM cTabunusauum o6bemHol gedopmaumn. 3a Kputepuii ycnos-
Hol cTabunusauum o6bemHol gecdopmMavim obpasua rpyHTa npUuHAMAloT NpUpaLLeHWe OTHOCUTENbHON 06 beMHOM
aecdopmauumm, He npesbiwatowwee 0,15 % 3a Bpemsi, ykazaHHoe B Tabnuue 5.3. Mpu aTom 06bemHyio aedopma-
LU0 U3MEPSAIOT NO U3MEHEHWIO 06bema XXUAKOCTU B Kamepe.

5.3.6.12 BepTukanbHoe gasneHue Ha obpaseL, nepegatoT CTYNEHAMU B COOTBETCTBUM ¢ Tabnuuen 5.7 npu
MOCTOAHHOM 3HaYeHUW G4. Kaxkayto CTyneHb AaBneHus BbiAepK1BatoT A0 YCNIOBHON CTabunmaaLmm BepTukansHow
Aedopmaummn obpa3sua, 3a KpUTepuin KOTOPOI MPUHUMALOT NpUPALLLEHUE OTHOCUTENBHOW BepTUKanbHoW aecopma-
uuu, He npesbiwatowee 0,05 % 3a BpeMsi, ykazaHHoe B Tabnuvue 5.3. MNpu kKMHemMaTU4YeCKOM Harpy>XeHumu cko-
pOCTb BEpTUKaNbHOM AecopmaLy NpUHKUMAlOT B COOTBETCTBUM C NPOrpaMMON UCNbITaHW HAa OCHOBE cneupanb-
Horo obocHoBaHMA.

MokasaHua nprMbopoB AN1s U3MepeHUs BepTUKaIbHbIX M 06beMHbIX Aedopmaumii ob6pasua perucTpupyioT B
cooTBeTCcTBUM € 5.3.6.10.

5.3.6.13 NcnbiTaHne nposogaT Ao paspylleHusi obpasua (cm. 5.3.4.4) unu npekpaluarot npy 3agaHHOM
BEpTUKaNbLHOM AaBneHun, onpedeneHHOM C yHeTOM npeznosiaraeMoro HanpsKeHHOro COCTOAHUA B Uccrneaye-
MOM rpyHTOBOM Maccuee, 1 aanee npoBogaT onepauum B cooteeTcTBun ¢5.3.4.515.3.4.6.

5.3.7 O6pa6oTka pesynbraTtoB

5.3.7.1 Mo pesynbTatam UcnbITaHWsa obpasLa rpyHTa B YCIOBUSIX TPEXOCHOTO CXaTUS! BbIYUCIISIIOT:

- abcontoTHYHO BEpTUKanbHYH0 AedopMaLmio obpasLia rpyHTa Ah, MM;

- OTHOCHTESBbHYHO BepTUKasbHYto AedopMaLmio obpasLia rpyHTa g4 no chopmyrne

—__Ah
1= ARy (56.12)

rae h — HavanbHasi BbicoTa obpasua, MM;
Ah, — abconoTHas BepTUKanbHas AedopMaums B KoHLe cTagunm pekoHconuagaummn anst HH nenbiranuii n yn-
noTHeHwust (koHconuaauun) ansa KH v KO vensitadnia, Mm;
- abconioTHyo oBbeMHyto AedopMaLiio obpaslia rpyHTa AV, cM®, ¢ y4eToM Monpasky Ha pacluMpeHue
kamepsbl anst KH v KL ncneitaHuii;
- OTHoCUTenbHY 06beMHyto Aedbopmauimio obpasLa rpyHTa €, o doopmyne

- _AV
& =yo A (5.13)
rae V — HavanbHeIi o6bem obpasLa, cvS;
AV, — n3meHeHne o6bema B KOHLIe aTana ynioTHeHUs (KoHconuaaumn);
- AeBuaTtop HanpspkeHui (6, — o3), MlMa, onpeaensiemelii no dopmyne

_F-Aos

01 —03 = A (5.14)

roe F — BepTukanbHas Harpyaka, kH,
A — nnoluaas nonepeyHoro ceveHust obpastia, cm?,
As — nnoLaaps nonepeyHoro ceyeHus LWToka, cM2.

MpumeyaHune—lpu pacyeTe BepTUKaNbHOW Harpy3ku Npu HeobxoaAMMOCTM BBOAAT NOMPaBKy Ha TpeHue
LITOKa BO BTYIke Kamepbl B COOTBETCTBUM € pasgenom [.2 npunoxenns [l n Ha XecTKoCTb 06010uKY.
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5.3.7.2Mpuv oTHOCUTENbHOW BepTUKanbHoW AedopMaLmmn obpasLa rpyHTa, npesbillatolen 2 %, yuuToisatoT
n3MeHeHue nnowaam obpasua A B npoLecce UCTIbITaHUS.

[na noboro MoMeHTa ucnbITaHWiA NnoLaae A; onpeaensioT no opmynam:

- ans HH ucnbiTaHna

A .
A,-=b1_s1, (5.15)
- ana KH v KOl ucnbitaHui

1-¢
1—5:’ (5.16)

A =Ab

rae b — koacuuneHT HepaBHOMEPHOCTU paclumpeHys obpasua, onpeaensieMblii B COOTBETCTBUW C NPUNOXe-
Huem XK.

5.3.7.3 MNpw onpegeneHnm xapakTeprUcTyK NPOYHOCTM MO BbIYMCIIEHHBLIM 3HAYEHUAIM CTPOST rpaduky 3aBu-
CYMOCTW OTHOCUTENBHOW BEPTUKanNbHOM AedopMmaumm OT AeBruaTopa HanpsbkeHuit €4 = f(G41 — 63) ANns ucneITaHui,
NpoBeAeHHbIX MPY pasnuYHbIX 3HaYeHUAX G5 (CM. npunoxeHue U, pasgen U.1).

Ha rpacbukax onpeaensioT s3HaveHust (G4 — G3)y, COOTBETCTBYIOLLIME MOMEHTY paspyLueHusi obpasua rpyHTa

(cMm. 5.3.4.4), v cTposT kpyrn Mopa-KynoHa ¢ paguycamu G1-05 ;Gé

01+ 03
W KoOpAMHAaTamMu LIeHTpoB (T? 0) (cm.
npunoxexue W, pasgen U.1).
5.3.7.4 YacTHoe 3HayeHWe CONPOTUBIIEHUA HeApeHUpoBaHHOMY caBury ¢, Mla (klMa), onpegensioT no

pesynsTatam HH ucneitaHuii no dopmyne

O1f — O3f
C,=——%5 (5.17)
rae Gqf W O3 — 3HAYEHWS NOMHBIX HANPSXKEHUI G4 U G5 NPUW pa3pyLleHun obpasua, MlMa.

5.3.7.5 OdbheKkTUBHbIE 3HAYEH WS Yrna BHYTPEeHHero TpeHnsa ¢ (paa) v yaensHoro cuennexus ¢’, MMNa (kMa),
npw KH v KO ncnbiraHnax BeluvcnstoT no doopmynam:

. N -1
@' = arctg 7 (5.18)
r__ M
C=2JN (5.19)

rae N— BbluvcnsioT no dopmyne (5.7), M— no copmyne (5.8), B koTopbiX tg@, ¢, T; U 6; HEOBXOAUMO 3aMeHUTb
Ha N, M, 63 U G5 COOTBETCTBEHHO.

MpumeuaHus

1 OdppekTrBHBIE HANPsPKEHUSI G U G% BBLIYMCISIOT MO opmynam:
01=01—U; (5.20)

03 =03 — U, (5.21)
rae u — noposoe aaenexue, Mla.
2 [Ina oueHku pa3bpoca aKcrnepuMeHTanbHbIX AaHHBIX U BbISIBIIEHUsI OLUMBOK UCTbITAHUA Nepes BblUMCTIEHNEM ¢

n ¢’ cTpoAT rpacuk 3aBucumocTM o7 = f(03) npu paspylwenun obpasuos (cMm. npunoxenve W, pasgen U.1).

5.3.7.6 Mpu onpegenerHun moayns aedopmauum npy K[ ucnbiTaHUsix CTposiT rpacvk 3aBUCUMOCTU
g4 = f(c4) (cm. npunoxexue U, pasgen U.2). Ha rpacdvke npuHMMAlOT IMHERHYIO annpoKcUMaLMIo y4acTKoB AJ1s
3aaHHbIX NPOrpamMMoNn UCTbITaHUA AMana3oHOB HaMNpPsPKEHWUIA.

5.3.7.7 Mogynb gedopmauuu E, MlMa, u koaddurumneHT nonepeyHoi gedopmauum 0 onpegensioT npu
ncnbITaHNAX (N Ha aTanax UCnbITaHUA), NPOBEAEHHBIX NPU MOCTOSIHHOM 3HAYEHUWN HanpsbKeHU o3 (Acz = 0), u
BbIHMCAAIOT NO hopMynam:

A(51 )
E = Aey (5.22)
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A83

= Aey (5.23)
Ag, — Ae
Aeg = "#1 (5.24)
rae Acy — NpupalleHne HarpsikeHWn 64 B 3aJaHHOM AvanasoHe;

Aeq W Agg — NpupallieHne OTHOCUTESbHbLIX BEPTUKaNbHOM 1 nonepeyHoit AedopMaLini obpasLa;

Ag, — npyipalleHie oTHOCUTEbHOK 06bemHol AedopmaLm obpasLia.

5.3.7.8 o gaHHbLIM UCMbITaHWA rPYHTa B YCIOBUSIX TPEXOCHOTO CXXaTUA MOTYT BbITh onpeaeneHsl Moaynb
casura G, mogyrnb 06beMHolt Aedopmaumn K 1 cekywmnini Mogynb aAedopmaumu Esq no hopmynam:

E
G= 2(1+ 9)’ (5.25)
E

K=30_20) (5.26)
E.. = O1)s0 ~ e (5.27)

%0 T :

rae Evd BelucnstoT no cropmynam (5.22) n (5.23);

(07)s0 = AL, (5.28)

rae of; — HanpshkeHWe npu paspyLLeHny;

O1c — HarpsbkeHwe B KOHLe aTana ynioTHeHus (cM. 5.3.5.3);
(€1)50 — 3Ha4veHWe g4 NpU (G4)so-

5.4 MeTop KOMMpPeccUOHHOro cxaTus

5.4.1 CywHocTb MeToAa

5.4.1.1 cnblTaHue rpyHTa MeTO40M KOMNPECCUOHHOIO CXXaTuUsA NPOBOASAT ANs onpeAeneHns cneayroLmx
XapaKkTepucTuK AedopMUpyeMocTU B COOTBETCTBUM C 3a4aHNEM U NPOrpaMMON UCTILITAHUA: KoaddULIMEHTa CKu-
mMaemocTu m,, moaynen gecdopmaumn E .4 n E, AnA BeTBEW NEPBUYHOIO U MOBTOPHOIO HarpyxeHust, koaddu-
LMEHTOB hUNbTPaLMOHHON Y BTOPUYHOW KOHCONMAAUMK C, U C, 4151 NECKOB MEMKUX U MbiNeBaTbIX, MUHUCTBIX
rPYHTOB, OpPraHO-MUHEpanbHbLIX U OPraHUYECKUX MPYHTOB.

5.4.1.2 3Tv xapakTepUCTVKW ONPEAENSIIOT NO pe3ynbraTtam UCbITaHU 06pasLoB rPyHTa B KOMMPECCUOHHbIX
npubopax (ogomeTpax), UCKNoHaoLLMX BOSMOXHOCTL GOKOBOro paclumpeHyst obpasLa npu ero Harpy>keHuv sep-
TUKASbHOM Harpy3Kkow.

PesynbraThbl UCNbITaHW A0MKHBI BbITE 0chopMIeHb! B BUAE rpadvkos 3aBrucumocTel gedopmaumin obpasua
OT Harpysku npu onpeaeneHun m, u E v ux usmeHeHus Bo BpeMeHn nNpu onpeaeneHnn 3HaveHuin ¢, 1 ¢,.

5.4.1.3 Onana3oH gasneHuin, Npu KOTOPbIX NPOBOASAT UCTILITAHUA, ONPeaenNAeTCA B NporpaMmMe UCNbITaHWA
C YHETOM HanpsHKEeHHOTo COCTOSIHUA PyHTa B MaccuBe, T. €. C yHeTOM NepegaBaeMblX Ha OCHOBaHWE Harpy3oK n
6bITOBOrO AaBnNeHUA. Bo Bcex cnyvaax koHeuHoe AaBneHue A0MKHO 6biTb 6onblue 6bITOBOrO AaBNEHUA Ha ry6u-
He 3aneraHus obpasua rpyHra.

5.4.1.4 [ina ucnbiTaHWin UCNONb3yIoT 06pa3Lbl FPyHTa HEHaPYLLEHHOrO CAOXEHUA C NPUPOAHON BNAXHOC-
ThHO WY BOAOHACHILWEHHbIE UK 06pasLibl HAPYLUEHHOTO CAOXKEHUSA C 3aA4aHHBIMU 3HAYEHUSAMU NAOTHOCTU U BNaX-
HocTu (cM. FTOCT 30416).

Ob6pasel, rpyHTa AomMKeH UMeTb hopMy LMNnHAPa AMamMeTpom He MeHee 70 MM 1 OTHOLIEHWE AnameTpa K
BbICOTE [I0JHKHO cOCTaBnsATh oT 2,8 Ao 3,5. MakcumanbHbIi pasmep dpakumm rpyHTa (BKNIOYEHWUI, arperaTos) B
o6pasue gorkeH bbITb He Boree 1/5 BbicoTbl 06pasua.

5.4.2 O6opyaoBaHue u npuopobl

5.4.2.1 B cocTaB YCTaHOBKW AN UCMLITAHWUA PYHTa B YCITOBUAX KOMNPECCUOHHOO CXaTUA A0MKHBI BXOAUTD:

- KOMINPECCUOHHBIM NPUBOP (0AOMETP), COCTOALLMIA U3 paboyero KonbLia C BHYTPEHHUMU pa3MepamMun o 5.4.1.4,
umnuHapudeckoli 06olimMbl, nepdopupoBaHHbIX BKNaabiwa nog paboyee KonbLo U LTaMna (MopUCTbIX NIAcTUH) U
noaaoHa ¢ eMKOCTLIO NSl BoAbl;

- MexaHW3M AJ151 BepTUKaNbHOro HarpyxeHusi obpasua rpyHTa;

- YCTpOWCTBA A1 U3MEePEHUA BepTUkanbsHbIX Aedopmanmii obpasua rpyHTa.
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B komnpeccroHHoM nprbope MoXeT 6biTb NpeaycMOTPEeHO U3MepeHe NOPOBOro AaBneHus! B obpasue v
GOKOBOro AABMIEHWS FPYHTa Ha CTEHKM paboyero kosbua.

5.4.2.2 KoHCTpyKLMA KoMNpeccuoHHoro npubopa aonkHa obecnevnsarts:

- nogavy Bodbl K 0bpasLy CHU3Y U ee 0TBOA;

- repMeTUYHOCTb AeTanew Npubopa;

- LLeHTPYpOBaHHYI0 Nepedady Harpysku Ha Wwramn;

- MOCTOSAHCTBO AABEHUS Ha KaXKA0W CTyNeHw;

- NepBoOHaYanbHyHo Harpy3ky Ha obpaseL, OT LWTamna 1 3aKperuieHHbIX Ha HeM U3MepUTENbHBLIX NPUBOPOB He
6onee 0,0025 MMa;

- nepcopaumsa NOPUCTLIX LLITAMMOB AokHa ob6ecrneumBaTe CBOGOAHbIN OTTOK OTXKUMaeMoii BoAbl M3 obpasua.

5.4.2.3 KomnpeccuoHHble Npubopkl TapypyoT Ha CKaTue C NMOMOLLbIO MeTaNIMYeCcKoro BKaaeilla, Nokpbl-
TOr0 € ABYX CTOPOH ByMaXkHbIMW bUnbTpamuy, cMoYeHHbIMY Boaol. MakcumanbHoe gaBneHne npy TapupoBske
MPUHUMAIOT B 3aBUCUMOCTU OT KOHCTPYKLUMK Mpubopa v npeaenbHbIX Harpy3oK npu UCnbITaHUsX, HO He MeHee
1,0 MMa, HarpyxeHue npoBogAT cryneHsmu no 0,05 MNa Ha nepBbix ABYX cTyneHsx v ganee no 0,1 MMa
C BblAEPXKKOWN NO 2 MUH.

5.4.3 MoaroToBKa K UCNbLITaHUIO

5.4.3.1 O6pa3ey rpyHTa M3rotTaBnvealoT ¢ yueToM TpeboBaHuii 5.4.1.4.

5.4.3.2 O6paseL B paboyem KorbLie B3BELUMBAIOT, MOKPLIBAIOT C TOPLIOB BNAXHbIMW (bunsTpamy 1 nome-
LLAoT B LMNMHApUYeckyto 06oiiMy KoMmnpeccuoHHoro npubopa.

Mpw ogHOCTOpPOHHEN hunbTpaLmn Boabl U3 06pasLia BMECTO BMaXkHOro ounsTpa UCMonb3yHT TOHKYHO BOAO-
HernpoHWLaeMyto NPOKNAaZKY.

5.4.3.3 BoinonHaoT cneayioLlme onepaumu:

- ycTaHaBnuBaloT 0bpaseL, Ha nepdopupoBaHHbIA BKaAbILL;

- ycTaHaBnuBarT Ha obpaseL, nepdopUpOBaHHbINA LUTaMT;

- coBpaHHbIi Npubop ycTaHaBNMBAIOT MO MEXaHU3M A1l BepTUKarbHOro HarpyxeHust obpasua rpyHTa;

- perynmpyroT MexaHuam HarpyxeHus obpasua;

- NOAK/IFYAIOT YCTPOWCTBA AJ1sl UsMepeHusl BepTukanbHbIX Aedopmauuin obpasua;

- 3aMUCbIBaOT Ha4arnbHbIEe MoKasaHUs NIPUGOPOB.

5.4.3.4 Mpu HeobxogumocTn BogoHackILLeHWe obpasLia NpoBoaAaT NyTeM ounsTpaumm BoAbl CHU3Y BBEPX
nog appetvpom. [ns aToro 3anonHAT NoAAoH BoAoW. BogoHackiweHe NpoBoAAT ANA MUHUCTLIX TPYHTOB B
TeyeHue 2 — 5 cyT, ANs Neckos — A0 MOMEHTa NOABNEeHWUA BoAbl Haa WwWTamnoMm. [ins yckopeHus BogoHachILLe-
HUS NPUMEHSIIOT CreLManbHoe YCTPONCTBO, B KOTOPOM NOAAEPKMBAOT YPOBEHb BOAbI, NPEBLILLIAOLLWIA BEPXHIOK
noeepxHocTb obpasLa npuMmepHo Ha ero BbicoTy. BogoHacblweHne obpasua B paboveM konbLe MoXeT 6blTb
npoBeaeHo A0 UCNbITaHUs B crielnanbHol BakyyMHOM KaMmepe, 3anofiHeHHOW BOAOK, Nocne Yero obpasew, nome-
LLLatT B KOMMPECCUOHHbIV Nprbop.

5.4.4 TMpoBeneH1e UCNbITAHUA ANA onpeAeneHUs XapakTepucTuk my, E .4 n E;

5.4.4.1 HarpyxeHve obpa3sLa npoBoasaT CTYNeHAMM Harpyskvu pasHomepHo, 6e3 yaapos.

MpwnmeyaHune— gonyckaeTca NpoBeaeHNE UCMbITaHUIA C MOCTOSIHHOW CKOpOCTbIo Aedopmauun obpasua ¢
N3MepeHnem nopoBoro AaefeHus, a TakKkke ucn bITAHUA C namepeHmem B6oKoBOro gasneHus.

5.4.4.2 Mpun ucnbiTaHum Neckos, B TOM YMcre 3aTopdoBaHHbIX, OpraHo-MUHepPanbHbIX M OpraHUHecKuX rpyH-
TOB MEpPBYIO CTYMNeHb AaBMeHWS P4 MPUHUMAIOT B 3aBUCUMOCTW OT KoadpdpuLmeHTa nopucTocTu e no Tabnmue 5.8,
a npu UCMbITaHUW IIMHUCTLIX FPYHTOB — B 3aBUCUMOCTY OT rokasaTtens TekydecTu I, no taébnuue 5.9. Mocneayto-
LLie CTYNEHW AABNEHNSI p MPUHUMAIOT PaBHLIMU YABOEHHLIM 3HAa4YEHUAM NpeablayLueli cTyneHn. Harpyaky Aoso-
AAT A0 3afaHHoro 3HadeHuns (cM. 5.4.1.3). Ynecno ctyneHer gomxHo BbITe HE MeHee NATK.

MpwnmedaHwne— [Mporpammol uccneaoBaHuin MoryT 6biTb OBOCHOBaHbI MHbIE CTYNEHW AABMEHWs Py UCXOASA
M3 0cobeHHoCTel ,qed)opnvlmpyemoom TPYHTa, yCﬂOBMVI OTCbINKN U yCJ'IOBVIVI BO3BE€AEHUA COOpYXeHus, B YaCTHOCTW, AnA
NNOTHbBIX NECKOB 1 NonyTeBepabiX U TBepAbIX MUHUCTBIX TPYHTOB AOryckaeTca NPpUHMMaTh 3Ha4YeHUA o4 paBHbIMU BbITOBO-
My Oaenenuio Ha rnybuHe otbopa obpasua.

Tabnwuya 5.8 — 3Ha4yeHne NEPBOIN CTYNEHW AABMNEHUSI B 3aBMCMMOCTU OT KO3 ULMEHTA NOPUCTOCTM

KoaduumeHt nopucroctu e e21,0 1,0>e20,75 0,75>e>0,6 e<0,6
MepBasi CTyneHb gaenexus pq, MMa 0,005 0,0125 0,025 0,05
Tabnwuua 5.9 — 3HadveHne NepBOV CTYMNEHN AABMNEHWS B 3aBNCUMOCTM OT NokasaTtens TeKy4ecTu
MokasaTens Tekydectn I; 1,210 1,0>1, 2075 075>1,>05 05>1 >025 1, <025
Mepeas cTyneHs gasneHws pq, MMa 0,005 0,0125 0,025 0,05 0,1
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5.4.4.3 MNpyn ucnbITaHWW IIMHACTBIX U OpraHO-MUHEPanbHbLIX TPYHTOB HEHAPYLLEHHOO COXeHUs ANA onpe-
AeneHust UX CTPYKTYPHOIN NPOYHOCTU Ha CXaTue Py, MepByto U nocreayowme cTyneHn AasneHnsa NpuHumatoT
paeHbiMm 0,0025 MIMa go MmomeHTa Havana cxatus obpasua. Hayano cxatusi cnegyeT cuutaTb NpU OTHOCUTENb-
Holl BepTUKanbHol gecdopmauun obpasua € > 0,005. Mpu gansHellwem Harpy)XeHun 3a ovepeaHyto CTyneHb
AaBneHvs NpuHumatoT Gnuxaniuee 6onbluee 3HavyeHe no 5.4.4.2.

[ns BogoHaCbILLEHHbIX FIMHUCTBIX U OpraHO-MUHEpasbHbIX IPYHTOB NPU onpeaeneHnun pg, creayeT yYnuTbl-
BaTb VX BO3MOXHOE YacTU4YHOe pa3yrniioTHeHWe nocne otbopa n nogbemMa obpasua Ha NOBEPXHOCTb, BLIMUCNASA
OTHOCUTESbHOE pasynioTHeHWe g, Nno dhopmyne

_&(1-5,)

P = e (5.29)

roe ey — HavanbHbIN ko3 dULMEHT NOPUCTOCTU rpyHTa nocne noabema obpastia Ha NOBEPXHOCTb;
S, — ko3 ULMeHT BOAOHACLILLLEHUA FPYHTa Nocre nogbema obpasLia Ha NOBEPXHOCTb.

5.4.4.4 Ha kaxgoi cTyneHn HarpyxeHus obpasua perucTpupyroT nokasaHua npubopos Ana usMepeHus
BepTUKanbHbIX AecbopmaLuuii B criefytoler nocnefoBaTensHOCTU: NepBoe NokasaHue — cpasy nocse npunoxe-
HWS1 Harpysku, 3atem vepes 0,25; 0,5; 1; 2; 5; 10; 20; 30 MuH 1 ganee c UHTepBanoM 14 B TeveHue paboyero gxHs,
a 3aTeM — B Havane ¥ koHue paboyero gHs.

MpumedyaHune— YkaszaHHOe BPeMs CHATUS MOKa3aHUA MOXET BbiTb HECKONbKO M3MeHeHo ans yaobcTea
MOCTPOEHMA KPMBOW KOHCONMMAaUMM METOAOM «KBaapaTHOro KOPHS M3 BpemeHn» (cMm. 5.4.4.5, 54.5.1).

5.4.4.5 Ins BogoHackILLEHHbIX B NPUPOAHOM 3aneraHum rpyHToB U FPYHTOB, NPUBEAEHHBLIX B BOAOHACHI-
LLleHHoe COCTOosIHME NpeABapUTENbHLIM 3aMavnBaHemM (cM. 5.4.3.4), BpeMsi OKOHYaHUA YNNoTHeHUA obpasua
rPyHTa Ha A4aHHOW CTYMeHWU Harpy>XeHus AN rMUHUCTLIX, OpraHO-MUHEpPasibHbLIX U OPraHUYeCKUX rpyHTOB onpeae-
NAOT Kak Bpemst 3asepLueHnst 100%-Hol hnneTpaumMoHHon koHconuaauum [3]. [ins aToro B npouecce UcnbiTaHna
CTpoST rpadpuk 3aBMCMMOCTY AedopmaLym o6pa3sLia BO BpeMeHU — KPUBYHO KOHCONMUAALLMU, KoTopyto o6pabaTbl-
BalOT METOLAOM «KBaApaTHOTO KOPHS U3 BpeMeHWy (Takke BO3MOXXHA 06paboTka norapudpmMmm4eckum MeTogom) 1
onpegensitoT BPeMsi OKOHYaHUSA (PUNLTPALMOHHON KOHCONMUAALMMU £yqq (CM. NpunoxeHue K).

5.4.4.6 lns HeBOAOHACILLEHHbIX B NPUPOAHOM 3aneraHvum rMUHUCTLIX FPYHTOB, NMpocaoYHbIX, Habyxaro-
LLMX 1 3aCOSIeHHbIX FPYHTOB, a Takke NeckoB ynnoTHeHWe obpasua Ha 4aHHOW CTYNEHW Harpy>KeHusi IpogomkaoT
[0 MOMEeHTa AOCTUXKEHWUS YCNOBHOM cTabunusauum aecdopmaumm obpasua.

3a KpuTepuii ycnosHoii ctabunusauum gedpopmaumm obpasua NpuHUMaloT ee NpupaLleHue He NpeBsbILato-
wee 0,05 % 3a Bpems, ykasaHHoe B Tabnuue 5.3.

5.4.4.7 Mpu ncnblTaHUM HACLIMHBIX TPYHTOB € 3aAaHHLIMU NIOTHOCTLIO Y BAAXHOCTLIO CTYMNEHU AaBREHUs 1
BPEMSI UX BblAEPXKKM NPpUHUMatoT no 5.4.4.2,5.4.4.4 1 5.4.4.6 nnn B COOTBETCTBUM C NPOrpamMmMOl UCNbITaHWIA B
3aBWCYMOCTM OT Ha4anbHOro koddrbuLMeHTa yBnaxHeHUs rpyHTa K, (cM. Tabnuuy 5.10), onpeaensemoro kak
OTHOLLEHWE BNaXXHOCTU HACKINHOrO rPyHTa B KOHCTPYKLUKM K ONTUMAaNbHON BAAXHOCTW rPyHTa NPU ero Makcumanb-
HOW NNOTHOCTM NMpy cTaHAapTHOM yrnoTHeHuu no FTOCT 22733.

Tabnwuya 510 — CTyneHn gaBnexns n BPemsi UX BbliAEPXUBAHWUA B 3aBUCUMOCTU OT
KO3 PULMEHTA YBMNAXKHEHUS! TPYHTA

KoadbduumeHT yBnaxHeHus Crynenn pgasnenus p;, Bpems Bbigepxusa-
rpyHTa Kan MnMa HUA CTyneHen Af, 4

<1,2 0,02 1

1,20 — 1,25 0,015 3

1,26 — 1,35 0,010 10

>1,35 0,010 24
Mpunmeyanune— MocneaHiow CTyneHb HAarPy3ku BbIAEPXXMBAIOT 40 YCNOBHON

ctabunusaumu agecdopmauum B cooTBeTCcTBUM C 5.4.4.6.

5.4.4.8 Mo cneunanbHoMy 3agaHuvio 4nA onpegeneHna mogyns gecdopmMauum no BETBU MOBTOPHOIO Harpy-
XeHuUst MoxeT BbITb NpoBeAeHa pasrpy3ka obpasua rpyHTa, a 3aTem NoBTOpHOe HarpykeHue. MocnegHsas cTyneHb
pasrpy3ku U Ha4ano NOBTOPHOIO HarpyxeHWs onpeaensaTca 3agaHueM. Mpu NonHol pasrpyske NocnegHss
CTyneHb A0SHKHa COOTBETCTBOBATL AABIEHMIO OT LUTaMMa 1 CMOHTUPOBAHHOIO HA HEM U3MepUTeNbHOro 06opyao-
BaHus1. MoBTOpHOE HarpyXeHve NPOBOAAT B NOCNeA0BaTENbHOCTU, aHaNorM4Hoi nocneoBaTeNbHOCTU NEPBOrO
HarpyxeHua. Yucno ctyneHer npu pasrpyake 4onyckaeTcs YMeHbLUNUTb.
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Peructpauuto gedpopmavnm obpasLa npu pasrpyske U MOBTOPHOM Harpy>KeHUu BedyT Yepes UHTepBansl
BpPeMeHM, ykasaHHble B 5.4.4.4, a KpUTepWil ycnoeHol ctabunusauumn gecdopmavum npuHumatoT no 5.4.4.6.

5.4.4.7 MNocne okoHYaHUs UcnbITaHUs HeoBxoAMMo yaanuTb Boay ceepXy obpasLa v M3 nogaoHa, onycTuTe
appeTup, CHSATb Harpy3aky, B3BecuTb pabodee KormbLO € FPYHTOM, OnpeaenuTb BNaXHOCTb U Maccy CyXoro rpyHTa.

5.4.5 NpoBeaeHne UCNbITaHUA ONA onpeaeneHUs XapakTepuUCcTUK KOHconuaauum ¢, U ¢,

5.4.5.1 UcnbiTaHne NpoBoASAT NpY NOCTOSIHHOM 33AaHHOM AaBreHun. YCrosumsa gpeHupoBaHus obpasua (oa-
HOCTOPOHHEE WU ABYXCTOPOHHEE) A0MKHbI BbITh 3adaHbl B NporpaMmme UenblTaHui. 3agaHHoe AasneHve Ha
obpaseL, nepeaatoT cpasy. edopmarim obpasLia perMcTpupyroT Yepes NPOMEXYTKN BpeMEHM, ykasaHHble B 5.4.4 4.
B npouecce ncnbITanWsi CTPOAT KPUBYHO KOHCONWAALIMN B KOOPAMHaTaX oTHocuTeNnbHasa AedopmaLms — KOpeHb
KBadpaTHbI N3 BpeMEHW UK UCMIONb3YHOT florapudMUYeckyto Lkany Bpemenn (cMm. npunoxeHue K). Mpu atom
Ansi onpeaeneHus ¢, peructpauuio gedopmaumii HeobxoamMmo NpoaomKaTh A0 YCTAHOBNEHWS IMHERHOTO yyacT-
Ka BTOPUYHOW KOHCOMMAAUMN.

5.4.5.2 MNpu onpegeneHnu ¢, 1 €, HacbIMHbIX IUHUCTLIX TPYHTOB € 3a4aHHBIMU NJIOTHOCTLIO U BITAXKHOCTLIO
YYMTBIBAIOT NpK HEOBXOAMMOCTY pearnbHbli rpadgueHT OTKaTUs MOPOBON XMOKOCTU, 3HAUEHWE KOTOPOoro 3agaeTcsl
B porpamMme UcnblTaHui.

OaeneHune Ha o6paseL p, MIMNa, npu koTopom ByaeT cozaaH 3agaHHbIA rpagueHT OTKaTUs, BbIMUCTISAIOT NO

dopmyne
p=1l (5.30)

rae I — 3apaHHbIi rpaguneHT omxaTtusi, MMa/cwm;
[ — anvHa nyTv unsTpauum Bogsl M3 obpasua, cM.

5.4.6 O6paboTka pe3ynLraToB

5.4.6.1 ins onpegeneHusi xapakTepucTuk m,, E oy 1 Ex No pesynsratam UCTbITAHUA 4151 KaXA0N CTyNeHn
Harpy>eHusi BbIMUCNISIOT:

- abcontoTHY0 BEpTMKaNbHyo cTabunuanposaHHyto Aedopmauuio o6pasua rpyHTa Ah, MM, Kak cpegHe-
apudmeTNYecKoe 3Ha4eHWe NnokasaHWii n3smMepuTenbHLIX YCTPOACTB 3a BLIMETOM NONpaBku Ha AedopmaLimio KOM-
npeccuoHHOro npubopa A;

- OTHOCUTESbHYI0 BEpTUKanbHyto Aedopmauumio obpasua rpyHTa g; = Ah; /h;

- koahPULIMEHT MOPUCTOCTM FPyHTa €; NP AaBneHusiX p; no copmyne

€ =€y— 51(1 + eo). (531)

5.4.6.2 Mo BbMUCMEHHBIM 3HAYeHMsIM CTPOST rpadpuk 3aBUcUMOCTU €= f(p) unn e = f(p) (cm. npunoxe-
Hue ). Yepes Touku rpadmka NPoBOAAT OCPEAHSIOLLYIO NaBHYO KPUBYLO.

5.4.6.3 KoadbdnumeHT oxmmaemoctv m,, MMa™, Ha kaxaol cTyneHu Harpyaki OT p; A0 P;, 1 BbIMUCTISIOT
¢ TouHocTbio 0,001 MMa™" no dopmyne

€ — €11

Mo = Div1 - pi” (6.32)

roe e; v e;, 1 — Ko dULUNEHTbI MOPUCTOCTM, COOTBETCTBYIOLLME AABNEHUAM P; U P 4 4.

5.4.6.4 OgomeTpudecknii mogynb gedopmaunu E, ., 1 Mogynb gedopmarm No AaHHbLIM KOMMNPECCUOHHbBIX
ueneltanuin E,, MMa, B 3agaHHOM WHTepBane AaBreHwid Ap (cekyline MOAynu) BbIMUCASIOT C TOYHOCTbLHO
0,1 MINa no dopmynam:

A
Eood = 2o (5.33)
Ek = Eoed : B (534)
nnn
1+e
Ex="m, B (5.35)

raoe Ae — U3MeHeHUe OTHOCUTESIbHOro CXaTusl, COOTBETCTBYHOLLEE Ap;
m, — KO3 PULIMEHT CKMUMAEMOCTH, COOTBETCTBYHOLLMIA Ap;
B — koadbULMEHT, yUUTLIBAIOLLMIA OTCYTCTBUE MOMEPEHHOrO PaCcLUMPEHNUS FPYHTa B KOMMPECCUOHHOM Mpi-
6ope 1 BbluMCHsIeMbIN Mo opmyne
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2
B=1- 12?1‘}’ (5.36)

rae 9 — koaddurumeHT nonepedHoii Aedropmanmm, onpeaensieMbiii Nno pesynsratam UCbiTaHWi B Npubopax Tpex-
OCHOro cXaTha Mo 5.3 Unu B KOMNPECCUOHHbIX Npubopax ¢ namepeHUem 6OKOBOro AaBNeHUs.

Mpy oTcyTCTBUK SKCNEPUMEHTASTbHBIX AaHHBIX A4oMyckaeTcsl NpMHUMaTL [ paBHeiM 0,8 — ANA Neckos;
0,7 — ans cyneceit; 0,6 — anA cyrnuHkoB 1 0,4 — ANA rNWH.

5.4.6.5 KoacbmumeHT hunbTpaLMoOHHOW KOHCONMaaLum ¢, U KoadULMEHT BTOPUUHOW KOHCONUAALUN C,,
onpedensoT B COOTBETCTBUY ¢ NpunoxxeHnem K.

5.4.6.6 CTpyKTYpHYIO NPOYHOCTL Ha CXXaTue pg,, MINa, onpeaensioT Kak AaBneHue, NpyU KOTOPOM OTHOCU-
TenbHas BepTukanbHas Aecopmanms obpasa rpyHta € npesbicut 0,005 (cM. 5.4.4.3).

5.5 Metoa cyddo3MoHHOro cxaTus

5.5.1 CywHocTb MeTOAa

5.5.1.1 UcnblTaHue rpyHTa MeToaom cydpd03MOHHOrO CxaTisl B pesynbrare pacTBOpeHUs U BbliHoca conei
npw hunsTpaLMm Bogbl NPOBOAAT AN ONpeAeneHns crnedyomnx XxapakTepUCTUK 3acoreHHbIX (coaepXallmx ner-
KO- M cpeaHepacTBOPMMbIE COMI) NECKOB (KPOME rpaBefIUCTLIX), Cynecei 1 CYrnUHKOB: OTHOCUTENLHOTO cyddo-
3MOHHOIO CXaTUSI £ U HAYASIbHOTO AaBneHnsi CydO3NOHHOro CKaTUA Py .

5.5.1.2 DTV xapakTepUCTMKIM ONPEAENSIOT Mo pesynbrataM UCMbITaHWi 06pa3sLoB rpyHTa B KOMMPECCUOHHO-
hUnbTPaUMOHHBIX NpMBOopaXx, UCKNoYaoLLMX BO3MOXHOCTL 6OKOBOro paclupeHnst obpasua rpyHTa npu ero Ha-
FPY>KEHUWN BEPTUKATIbHO HArpy3Koi.

Pe3ynbraTbl McbITaHUIA A0MKHbI GbITb 0opMIEHbI B BUAe rpadvkoB 3aBucuMocTeil Aecdopmaumii obpasua
OT HarpysKku.

5.5.1.3 Ana ncnbiTaHui ucnonb3yroT obpasLbl rpyHTano 5.4.1.4.

5.5.2 O6opyaoBaHue U npubopbl

5.5.2.1 B cocTaB ycTaHOBKM A1 UCMbITAHWSA rpyHTa Ha cydpdo3noHHoe ckaThe AOMKHBI BXOAUTD:

- KOMMNpPECCUOHHO-PUNETPALIMOHHBIA Mprbop ¢ pabourM KOnbLIOM C BHYTPEHHUMU pasMepamn no 5.4.1.4;

- MexaHW3M AN BepTUKaNbHOro HarpyxeHns obpaswa rpyHTa;

- YCTPOUCTBA A5 U3MEpeHUs BepTUKanbHbIX AedopMaLiuii obpasLia rpyHTa.

KoHcTpyKumst koMnpeccnoHHO-bUIBTpaLMoHHoro npubopa npuseaeHa B npunoxeHun M, pazgen M.1.

5.5.2.2 KOHCTPYKLMS KOMMPeCcCMOoHHO-UNLTpaLmMoHHoro npubopa aonmkHa obecneunsars:

- nodavy Bodbl kK 06pasLy rpyHTa CHI3Y (CXema BOCXOAsLLEero NoToka) Unu ceepxy (Cxema HUCXoasLwero
rnoTokay);

- 0TBOA BOAbI, NpodunLTpoBaBLUeNCcs Yepes obpasel, rpyHTa, U HakornsieHWe ee B MEPHOM cocyfe;

- HENPEpPbLIBHYHO Ha NPOTSHKEHUM BCEro UCNbITaHUSA UNBTpaLmio BoAbl, rePMETUYHOCTL OCHOBHbIX AeTanei
npubopa;

- NepBoHaYanbLHY0 Harpysky Ha obpaseL, oT LWTammna U 3aKpernieHHbIX Ha HeM u3MepuTesbHbIX NPUGopoB
no5.4.2.2.

5.5.2.3 KoMnpeccuoHHo-cbunbTpaunoHHble Npubopbl TapupyoT Ha cxXaTue € MOMOLLbI0 METaNNYeCcKoro
BKnaapiwa no 5.4.2.3.

5.5.3 MoaroToBKa K UCNbITaHUIO

5.5.3.1 O6pasey rpyHTa M3roTaBnvBaloT ¢ yueToM TpeboBaHuii 5.4.1.4.

5.5.3.2 OononHuTenbHO K hnandecknm xapakrepuctukam (cM. pasgen 4.4) gomxkHsl 6biTb onpeaeneHsbi:
koachchuumeHT counetpaumm no FOCT 25584, konMuecTBO Nerko- U cpeaHepacTBOPUMBIX Cornel (CTeneHb 3aconeH-
HOCTW) U UX KaYeCTBEHHbIV COCTaB (No pesyrbTatam aHanusa BOL4HOWN U COMNSIHOKMCION BbITsDKeK). Mo cneunans-
HOMY 3ajaHW10 ANA 3aCONEHHbIX FMUHUCTLIX IPYHTOB ONpeaensitoT eMKOCTb MOTMOLLEHUS U COCTAB 0GMEHHbIX
KaTUOHOB.

5.5.3.3 MoAaroToBKy K UCNbITaHWIO NPOBOASAT B COOTBETCTBUN € 5.4.3.215.4.3.3.

5.5.4 NpoBegeHne UcnbITaHUA

5.5.4.1 VcnbiTaHns 3aconeHHbIX IPYHTOB B KOMMPECCUOHHO~bUIBTpaLMOHHOM Npubope NpoBoasaT Mo cxeMam:

- «OQHOW KPUBOW» (NPU UCMNbITaHUKM ogHOro obpasLa rpyHTa) — Ans onpeaeneHnst xapakTepucTuk ckumae-
MOCTU rpyHTa NPUPOAHOW BIAXXHOCTU MPKW pasnnyHbIX AaBNEHWsIX, OTHOCUTENIbHOW MPOCaA0YHOCTU U OTHOCUTESb-
HOro cydhbcp0o3MOHHOro CxaThA NPU 0AHOM 3a4aHHOM 3HaYeHUU AaBleHus;

- «TPEeX KpMBbIX» (NP UCNbITaHUW Tpex 0bpasLoB rpyHTa) — A4Sl onpeAeneHnst NPy pasfiviHbIX AaBReHUsIX
XapakTepUCTUK CKMMAEeMOCTU rpyHTa NpUpoAHOI BNaXKHOCTU, OTHOCUTENBHON NPOCaA0UYHOCTU U OTHOCUTENBHOTO
cydp03nOHHOrO CxXaTUA.
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5.5.4.2 KomnpeccroHHO-hUNETpauoHHbIe UCTbITaHUs FPYHTOR MPOBOASAT MO CXEME HUCXOASALLEro U Boc-
XofsLLero noTtoka puUnbTPYOLWENR XXUAKOCTU, a Takke Npu NobbIX 3HaYeHWsX rpaaneHTa Hanopa I npu ycrosuu
OTCYTCTBUSI MEXaHUYecKol cydpbdosuu.

5.5.4.3 Mpu ncnbiTaHWK Mo cXeme «OAHOW KpUBOM» Harpyaky Ha obpaseL, rpyHTa NpupoaHOA BNaXHOCTK
nepefatT CTYNEHsIMW Harpy>XeHust 40 3aaHHOro AaBfeHUs p aHanorMdHo KOMNPECCUOHHOMY WUCTbITaHUIo
(cM.5.4.4.2,5.4.4.4,5.4.4.6).Nocne ycnosHow ctabunusauum gecdopmarim obpasLia rpyHTa npy gasneHum p ero
HeobXxo4MMOo 3aMoUNTL BOAOW, Npodorikasl 3amadmBaHve 4o YCIoBHON cTabunmsaumm npocadku no FOCT 23161.
Mocne okoHYaHWs npocafouHbIX AedopMauuii UK B cnyvae UX OTCYTCTBUA crieyeT HavyaTb HenpepbIBHYO
dmnsTpaumio Boabl Yepes obpasel, (Mpy 3agaHHOM AaBNeHUW p) 40 YCNOBHOW cTabunusaumny cydho3noHHOro
ckaTtusa (cm. 5.5.4.6).

5.5.4.4 VcnbiTaHne No cxeMe «Tpex KPUBLIX» NPoBOASAT Ha Tpex ob6pasuax rpyHTa HeHapyleHHOro
CNOXeHUs1, 0TobpaHHbIX U3 OAHOTO MOHOMNTA W OTNIUYAIOLLMXCS MO MIIOTHOCTM CyXOro rpyHTa He 6onee YeM Ha
0,05 r/cm®, unu Ha Tpex obpasLax HapyLLIEHHOTO CIIOKEHMUS, UMEIOLLIMX OAVHAKOBLIE (3afaHHbLIE) CTeneHb 3aco-
TNEeHHOCTW 1 NINOTHOCTL CYXOro rpyHTAa.

OpwyH obpasel, UCnbITLIBAKOT MPY NPUPOAHOIA BNaXHOCTU. MNpy 3ToM Harpy3ky Ha obpaseL, rpyHTa npuknagpl-
BAOT CTYNEHAMU HArpyxeHus 40 3ajlaHHOTO AaBMNEeHUs1 p B COOTBETCTBUU C 5.4.4.2.

BTopoli 0bpaseL, HagnNexuT nepea Harpy>xeHneM 3aMounTb (be3 NpuMeHeHust appeTypa) A0 NONHOTo BOAO-
HacblLeHus (cM. 5.4.3.4) 1 3aTeM NpUKNaabIBaTb HArpy3Ky Ha o6paseL, CTyneHsAMU 40 3ag4aHHOro AaBneHus B
cooTBeTcTBUN C5.4.4.2,5.4.4.4,5.4.4.6.

Mocne ycnoBHoW cTabunusaumm ckatusl BOAOHACHILLIEHHOTO TPyHTa HeobX0AMMO HavaTb HENpPepbIBHYHO
dumneTpaumio Bogkbl Yepes obpasel, (Mpyv HeM3aMeHHOM 3aJaHHOM AaBreHUn p) Ao YCoBHON cTabunusaumm cyddo-
3MOHHOrO CXXaTus.

TpeTuii 0bpaseL, cnegyeT 3aMounUTb A0 MOSIHOrO BogoHachlleHus (6e3 nepegayn Harpysku Ha obpasel
rpyHTa 1 6e3 npyMeHeHUsl appeTupa) U 3aTeM NpoBOAUTL BbllLienaunBaHue conel (pacconeHue rpyHTa) nytem
HenpepbIBHON brnnbTpaLM BOAbI UMW XXUAKOCTU 3a4aHHOTO cocTaBa Yepes obpaseu, [Nocne ycnosHoro paccone-
HWS1 rpYHTa NpUKNaabIBaloT Harpy3Ky Ha obpaseL, CTyrneHsMU A0 3alaHHOro AaBNeHUa p B COOTBETCTBUN C 5.4.4.2,
5.4.4.4,5.4.4.6, nogaepxunBasi obpaseL, B BOAOHACLILLEHHOM COCTOSIHUN.

5.5.4.5 3a KpuTepuii YCIIOBHOTO paccorieHusl FpyHTa Npu BbilLenadMaHuu conev 6e3 Harpysku (npu Ucnbl-
TaHWUM MO CXEME «TPEX KPUBLIX» ) cneayeT NPUHUMAaTb 3HaYEHWUS CTENEeHM BhilLenadnBaHus conen f;, npveeaeH-
Hble B Tabnuue 5.11.

Tabnwuuya 511 — 3Ha4eHus cTeneHun BbilenaqYmBaHusa conen 3

ConepxaHue BOROPacTBOPUMBIX 3HaveHus B, B 3aBUCMMOCTM OT BMAA IPYHTA, HE MeHee
conei, % Mecok Cynecb CyrnuHok
o5 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 KpuTepuit ycrnosHol cTabununsaunm cycpo3MoHHOro cxaTusi rpyHTa Npy 3agaHHOM JaBneHun p
NpUHUMAIOT NpUpaLLeHue oTHocuTenNbHOM AedopMaLm Ay, He npessiwatoLee 0,001 npu npupalleHny cTeneHn
BbiLLenaunsaHus coneit AB; = 0,1, a Takke NpuW YCroBMK, YTO CTENEHb BhiLLenayveaHus conen f; (cm. 5.5.5.11)
cocTaBnsieT He meHee 0,6.

5.5.4.7 Mocne Havana gunsTpauum Bogbl Yepes obpaseL, nokasaHust UHAMKaTopoB AedopMaLimii perucTpu-
PYIOT B NepBbIf Yac Yepes 15 MWH, fanee Yepes Yyac (HO He MeHee NATW pas) B TedeHne pabodero AHs, 3aTem
OoOVH pas B AeHb NPU UCTIbITaHUK TPYHTOB, codepXallMx ferkopacTBopyMbIe COK, U OAUH pa3 B ABa — TPU AHSA
npu UCrbITaHWUK FPYHTOB, codepKalLluX cpegHepacTBOPUMbIe CONA.

5.5.4.8 B npoLecce BbilLlenaduMBaHnsa conein Heobxogumo oToupaTe punbTpaTel Anst onpegeneHns B HUX
KonuyecTBa coneli no Macce NoTHOrO OcTaTKa: NepBblit unsTpat — nocne cbopa 50 MI1 KMOKOCTH, BTOPOA —
Yyepes Boe — TPOe CyTOK, Aanee — ofWH pas B Hedesto Npu UCMbITaHUW TPYHTOB, COAepKaLLMX NerkopacTsopu-
Mbl€ COMN, ¥ OAUH Pas3 B ABe Hedenu — Npu UCMbITaHUU FPYHTOB, cogepXkallux cpegHepacTBOPUMbIE COMN.

5.5.4.9 Mocne 3aBepLUeHMs UCMbITaHWsA paboyee KOMbLO € BNaXHbLIM MPYHTOM  B3BELLMBAIOT, MPOBOAAT
KOHTPOmNbHOE M3MepeHue BelcoThl 06pasla rpyHTa B Konble, onpedensiioT BAaXHOCTb rpyHTa 1 Maccy cyxoro
rPYyHTa, a TaKKe KONMMYeCTBEHHbI U Ka4eCTBEHHbIA COCTaB ComMei.
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5.5.5 O6paboTka pe3yneLTaToB

5.5.5.1 Mo pesynbTaTtaM onbITa BLIMUCIAIOT HA KXAO0M CTYNeHU HarpyxeHns abconioTHYI0 BepTUKabHY0
cTabunuanpoBaHHyto AecdopMaLinio obpasua rpyHTa Ah;, MM, 1 OTHOCUTENbHYIO BEPTMKabHYH Aedopmaumio 06-
pasua ;= Ah;/ hyg, roe h,, — BbicoTa 0bpasua npu AaBNeHUU, paBHOM HanpsKeHUo OT COBCTBEHHOro Beca
rpyHTa Ha rmybuHe oT6opa 0bpasLa, 1 CTPOSAT rpacuk 3aBUCUMOCTY OTHOCUTENBHbBIX AechopMaLmii OT BepTUKanb-
Horo AaBneHus € = f(p) (cM. npunoxexne M, pasgen M.2).

5.5.5.2 B cny4yae HabyxaHWs1 3aCONEHHOro rpyHTa npu UcnbiTaHUM No CXeMe «TPeX KPUBbIX» HeobXxoanumo
onpeaennTb cBoBGogHoe OTHOCUTENbHOE HabyxaHue eg,, N0 5.6, a TOUKY, COOTBETCTBYIOLLYIO €40, BKMHOUNUTE B
rpadvk € = f(p), oTknaabIBas ee Ha Ocu opanHaT BBepx oT ock abeLuce.

5.5.5.3 Mpu ncnbITaHUK MO CXeMaM «OAHON KPUBON» U «TPEX KPUBLIX» XapaKTepUCTUKK CKATUS 3aCONEHHO-
ro rpyHTa NpupoaHoi BNaXHOCTU onpedensitoT B cooTBeTCTBUM € 5.4.6.3 1 5.4.6.4.

5.5.5.4 Mpwn ucnbITaHWK MO CXeMe «OAHON KPUBON» OTHOCUTENBHYH MPOCaa0YHOCTL 3aCOMNEHHOrO rPpyHTa £y
onpegensitot No FOCT 23161.

5.5.5.5 OTHoCcuTenbHOE cydhPO3NOHHOE CKaTWe IPYHTa €5 NPU UCTMbITAHUM MO CXeMe KOOHON KPUBON» U
npw HaNU4YMK NpocaaoydHbIX gedropmaLii onpeaenstoT Kak AoNONHUTENLHOE OTHOCUTENbHOEe okaTue obpasla
rpyHTa Npu 3agaHHOM AaBneHnn 1 HerpepblBHOW hunsTpaLum Bogbl No hopmyne

_ Ahg hsatp — hsrp
S A (5.37)

rae Ahg — cychbdo3noHHoe cxxaTue rpyHTa npu NocTosiHHOM hunsTpauui U 3agaHHoOM aaeneHun (abconoTHoe
cydbo3noHHOE cxaTue), Mm;
hsat p — BbICOTa 06pa3sLia 3aMOYEHHOro rpyHTa Npy 3a4aHHOM AABNEHWN, MM;
hsr p — BbIcOTa 06pasLia nocne CKaTvs B yCrIOBUSX NOCTOSIHHOM DUALTPALMW XKMAKOCTM NPY 3a4aHHOM AaB-
TNEHNUKN, MM.
5.5.5.6 OTHOCUTENbHOE CydhDO3MOHHOE CKaTUe IPYHTA €5 NPU UCTILITAHUK MO CXEME «OAHOW KPUBON» U
MpW OTCYTCTBUM NPocaaoUHbIX decbopmaLmii onpeaenstoT no opmyne

_Ahg  hy—hg ),
Esf = hns - hng ’ (538)

g

rae h, — BbicoTa oGpasua rpyHTa NpMpoaHOi BIIAXKHOCTM NPY 3aAaHHOM AaBMNEHUN, MM.

5.5.5.7 OTHOCUTENLHYIO MPOCAACYHOCTL £y AN pa3NUYHLIX AABAEHUIA NPU UCTILITAHUSX MO CXeMe «Tpex
KpUBbLIX» ONpedensitoT kak pasHOCTb 3HAUYEHMWI OTHOCUTESIbHOMO CXaTuA 06pas3LOB B BOAOHACHILLLEHHOM COCTOS-
HAWN €541 , M TIPK MPYPOAHON BNAXHOCTU €, UNN Pa3HOCTb OPANHAT COOTBETCTBYIOLLMX KPMBLIX rpadomKoB € = f(p).

5.5.5.8 OTHocuTenbHoe cydbo3noHHOE CxKaTUe €5 ANA Pa3NUYHLIX AaBNEHWUIA NpU UCNbITAHUMU MO CXeMe
«TpeX KpUBbIX» OMPeaensitoT Kak pasHOCTb 3HAYEHWIA OTHOCUTENBHOIO CXXaTuA 06pasLOoB BbILLENOYEHHOTO IPyHTa
1 B BOJOHACHILLEHHOM COCTOAHUW UMK PasHOCTL OpAUHAT COOTBETCTBYIOLLMX KpUBLIX rpaduka € = f(p). Mo 3Ha-
YeHUsIM €y CTPOAT rpadpuk 3aBUCUMOCTU g4 = f(p) (CM. npunoxernne M, pasgen M.2).

5.5.5.9 HavanbHoe gasneHue cydhdo3MOHHOro CxXaTUsA Py onNpeaensatoT no rpadpuky £ = f(p), NpuHUMasn 3a
Psr AABNEHWe, Npy KOTOPOM OTHOCUTENbHOE cyddo3roHHoe cxaTue pasHo 0,01 MMa.

5.5.5.10 OTHocUTenbHoe cyddpo3noHHOE cxaTne BEIYUCTAIOT ¢ TodHOCTHI0 0,001 MIMa, HavanbHoe AaB-
neHne cyddo3nOHHOro cxaThsi — ¢ TodHocTeo 0,02 MIMa.

5.5.5.11 B npoLecce KOMMNPECCUOHHO-OUNBTPALMOHHOTO UCTLITAHUST FPYHTA NPpY HeNpepbIBHOW cunsTpaLmm
BOAbI M 3aaHHOM AaBneHun p cregyeT CTPoUThk rpadmk 3aBUCUMOCTU OTHOCUTENbHOTO cydpdpO3NOHHOTO CxxaTUs
€4 OT CTEMNeHU Bhilenadnsanus conei B; (cm. npunoxenue M, pasgen M.2), onpenensiemoit no cpopmyne

XV,
= 5.39
Bt - Dsa/ mq ’ ( )

roe k — Jucno onpeaeneHnii NnoTHOro octatka dounsTpaLmi 3a BpeMs UCTIbITaHuIA,
V,, — o6beM Bogpbl, NpodunLTpoBaBLLEelca Yepes obpaseL rpyHTa 3a nepuoa Mexay ABYMS nocneaytoLumu
onpeaeneHVsIMIA NNOTHOTO OCTaTKa, I1;

X — cpegHeapudMeTHeCKoe 3HaYeH e AByX nocnegyroLmnx onpeeneHuiA MNOTHoOro ocTaTka puUnsTpaToB
3a BbIMETOM NJTOTHOIC OCTaTKa (*)VIJ'IpryPOLLI,eIZ Xuakoctu, r/n;
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D,,; — cTeneHb 3aconeHHOCTU rpyHTa (MPUHUMAIOT Mo pesynbTaram ornpeaerneHuin cpeaHen cTeneHn saconeH-
HOCTW MOHOJUTA, U3 KOTOPOro BbipesatoT obpasel, rpyHTa), 4. e.;
m; — Macca cyxoro obpasla rpyHTa nepef Ha4yanom UcrbITaHui, r.
5.5.5.12 lNocne okoHYaHWSA KOMMPECCUOHHO-PMALTPALIMOHHOIO UCTIbITAHKS, a TakKe nocne Bblllenadmsa-
Hus coneli 6es Harpyskn 1 nocneayoLLero 3arpyxeHust obpasia creayeT MpoM3BeCcT! KOpPEeKTUPOBKY rpaduka
e = f(By), noacTasnsisa B popMyny (5.39) BMecTo 3HadeHust Dg,; 3HaYeHUe HavyasibHOW CTeneHn 3aconeHHoCTH
obpasLia rpyHTa Dy 57, Oipeaensemoint no copmyne

m
Do,sa1 = 1= (1= Dy.sar), (5.40)

rae m, — Macca Cyxoro 06pa3|.|,a rPyHTa nocne OKoHYaHUA UCMbITaHUA, T,
D1, sal — CTeneHb 3aCoJIeHHOCTU o6pasu,a rPyHTa nocfie OKOHYaHNA UcnblTaHKuA, A. e.

5.6 MeTog onpepeneHns HabyxaHus 1 ycagku

5.6.1 CywiHocTb MeTOAQ

5.6.1.1 UcnbiTaHnsa npoBoasAT A4ns onpeaeneHuns nokasaTenen, xapakrepuayoLyx usmeHeHne obbema rnuv-
HWUCTbIX FPYHTOB NpW BogoHackILLeHUr (HabyxaHue) unu BeickiXxaHn (ycagka). OnpegenstoT criegytoLime Xxapak-
TEpUCTUKN HabyxaHns: ceobogHoe HabyxaHue €, HabyxaHue rnoa Harpyakow €g,, AaBneHne HabyXaHWs Pg,,
BNaXXHOCTb MPyHTa rnocne HabyxaHust Wy, W XapaKTepuCTWUKM ycaakn: ycagKa rno BblCOTe g, AMAMETpY 4 U
obbeMy e, BNaXHOCTb Ha Npeaene ycaakn w, .

5.6.1.2 XapakTepucTukm HabyxaHuns onpegensitoT no pesynsratam ncneiTaHuin obpasuos B npubopax ceo-
6oaHoro HabyxaHus rpyHToB (MHI) 1 B KOMMPECCUOHHBIX MPUMBOpaXx NpY HacbILLLEHWUW FpyHTa BOAOK UMM XUMUYeC-
KMM pacTBOPOM. Ycaaky rpyHTa onpeaensitoT B yCrnoBusix ceoboaHow TpexocHown aedopmauunm obpasua npu Bbl-
CbIXaHWK rpyHTa.

PesynbtaThl UCMbITaHWUIA JOMKHBI ObITb OOPMIIEHbI B BUAE rPacdnKoB 3aBUCUMOCTEN OTHOCUTENbHbIX Ae-
dopmaumii HabyxaHua obpasLia oT Harpy3Kku U smeHeHUst o6bema obpasLia OT BNaXHOCTU NpU ycaake.

5.6.1.3 Qnana3oH gaBneHuii, Mpy KOTOPLIX MPOBOAST UCMbITaHNA HA HabyxaHWe Noa Harpy3kou, onpeaens-
eTCs B porpaMme UCMbITaHUi ¢ y4eTOM nepeaaBaeMblX Ha OCHOBaHWE Harpy3ok U AaBeHns HabyxaHus rpyHTa
(cm. 5.6.4.2).

5.6.1.4 Ans ncnbiTaHWin Ncnonb3ykoT 0bpasLibl HeHapyLLEHHOTO CIOXKEHWUsI C MPUPOAHON BNAXKHOCTLIO UIK
06pasLibl HapyLLEHHOro CNOXeHWUs! ¢ 3aAaHHbIMU 3HAYEHUSIMW MNOTHOCTU U BRaxkHocTW. OBpasLisl rpyHTa npupoa-
HOrO CNOXEHWA AN UCNbITaHWi cBoGoAHOrO HabyxaHus, HabyxaHWs nod Harpy3Koi 1 ycaaku crnefyeT Bolpe3aTb
13 0iHOr0 MOHOMNWTA FPyHTA.

O6paszeL, rpyHTa 4ns onpeaeneHns ceobogHoro HabyxaHus 4ommkeH MMeTb hopMy LMNMHAPA AMaMETPOM
He MeHee 50 MM 1 COOTHOLLEeHWe HavanbHOro AvamMeTpa v BbicoThbl 0T 2,5 go 3,0. [insa ucneiTaHWi B KOoMMpeccu-
OHHbIX NprBopax ncnonbaytoT obpasLbl rpyHTa no 5.4.1.4. He gonyckaeTcs ncnonb3oBaTh A4ns UCMbITAaHWIA MMHK-
CTble IPYHTbI, coaepKalLime KpYnHOOGIOMOYHbIE BKIHOYEHUS pasMepamu 3epeH 6onee 5 MMm.

5.6.1.5 OBpa3subl Npu MCMbITaHUW Ha HabyxaHwe cnedyeT 3anneaTb FPYHTOBOW BOAOW, B3ATOW C MecTa oTOo-
pa rpyHTa, BOAHOW BLITSXKKOW UMW BOAOW NMTLEBOrO kadecTsa. B cnyyasx, onpeaensiemMbIx nporpaMMoi uccnego-
BaHWI, AonyckaeTcsl NpUMeHeHne ANCTUNINIMPOBaHHOW BOZbI U UCKYCCTBEHHO NPUIrOTOBMEHHbIX PACTBOPOB 3a/1aH-
HOro XMMWYECKOro cocTaBa.

5.6.1.6 VcnbiTaHne ans onpedeneHns xapakTepucTuk HabyxaHns NPpoBOAAT A0 NpeKpaLLeHUs! MornoLLeHms!
06pasLoM rpyHTa Bodbl (MM pacTeopa), a ycafakm — A0 MOMHON NoTepu UM BnaxkHoCTuW. Mpu ycaake ucnapeHue
BOAb! (MNK pacTBopa) 13 o6pasLia rpyHTa He AOKHO Bbi3blBaTb 06pa3oBaHNs Ha HEM YCaA0uHbIX TPELLMH.

5.6.1.7 CBobogHoe HabyxaHuWe onpeaenstoT UCTbITaHWEeM ognHOYHOro obpasua rpyHTa.

HabyxaHue nog Harpyakoli onpeaensitoT UCTbITaHWEM NapTUKU UAEHTUYHLIX 06PasLOB, BbipesaeMbIX 13 of-
HOro MoHONWTA rPyHTa, NyTeM 06XXaThs MX AaBNeHneM 1 NocneayoLLero BoAOHACkILEHUS.

5.6.2 O6opyaoBaHue U npuéopbl

5.6.2.1 B coctas MHI" gonkHbI BXOAUTb crieayroLiMe OCHOBHbIE Y3ibl U AeTanu:

- OCHOBaHWe npubopa, paboyee KombLO C BHYTPEHHUM AnameTpom o 5.6.1.4, BknaaslLw-wWabnoH (4ns sbl-
AaBnMBaHWs YacTh obpasLia u3 paboudero konbLa), obecnedmsaroLLmii BolcoTy o6pasLia B konbLie He MeHee 10 MM,
nepdopUpoBaHHbIN BEpXHUIA LUTaMI, nepdopupoBaHHbIA Moga0H, BAHHOUKA ANS XKUAKOCTY;

- YCTPOMCTBO ANs U3MEepeHus BepTUkanbHbIX AedopmaLinii obpasLa.

5.6.2.2 KoHcTpykums MHI gonmxHa obecnevnsaTts:

- HEeMOABWKHOCTb paboyero konbLa Npu UCrbITaHuw,

- nogavy Bodbl K 06pasLly CHU3Y 1 ee 0TBOA;
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- BepTUKanbHoe AaBrneHue oT LWTamMna, UsMepuTensHoro c6opyioBaHUsA, pacrnosioKEHHOro Ha HEM, U ApYrxX
HeypaBHoOBeLLeHHbIX geTarnel He 6onee 0,0006 MIMa.

5.6.2.3 ins onpegeneHys HabyxaHus rpyHTa Nof, Harpy3koi UCrosb3yoT KOMNPECCUOHHbIE NPpUBopk No 5.4.2.1
n 5422

5.6.2.4 ins onpeaeneHnst ycagku rpyHToB HE06X0AUMO UMETD:

- pabouee KonbLO KOMAPECCUOHHOTO Npubopa BHYTPeHHUM anameTpom no 5.4.1.4;

- NpeaAMeTHOe CTEKINO, NOKPLITOE TOHKUM POBHLIM CrioeM napaduHa;

- @MKOCTb C KPbILLKOW (CTEKISIHHBIV KoMnak unm akcukaTop) o6beMom He 6onee 1 n ans cywku ob6pasuos;

- LUTAHTEHUMPKYIb;

- MUKPOMETP.

5.6.2.5 KomnpeccroHHble Npubopbl TapupytoT Ha ckaTue C MOMOLLLLIO MeTanM4eckoro Bknageiwa no 5.4.2.3.

TapvpoBKy NPOBOASAT NPY TPEXKPATHOM HarpyXeHun Npubopa, Kaxablil pas ¢ 3aMeHon hunsTpos Ha HOBLIE.

Mo pesynkraram TapMpoBKY KOMMNpPECCUOHHOTo Npubopa cneayer cocTaBuTb Tabnuuy BenuynH aecopmMauinin
A Npu pasnn4HbIX AABNEHUSIX.

[ns Tapuposku MHI™ B paboyee KonbLO cnegyeT 3anoxuTb Aa 6yMmaxHbIX dunbTpa, yCcTaHOBUTL YCTPOU-
CTBO Afisi UsMepeHust BepTuKanbHbix AedopMaLmin obpasLia, 3amoumnTb hUnsTpbl U 3aperucTpuposats gecdopma-
uuto A. inst KOHKPETHO NapTUK hUNLTPOB NONPaBKY A NPUHUMALOT Kak cpeaHeapudMeTuieckoe 3HadeHne ae-
opmMaumii Tpex nap punsTPoB.

5.6.3 MoaroToBKa K UCNbLITaHUIO

5.6.3.1 O6pasupl rpyHTa M3rotaenMeatot ¢ ydetom TpeboBaHuin 5.6.1.4.

5.6.3.2 Mpu onpegeneHun ceobogHoro HabyxaHus yacTb obpasua ¢ NOMOLLbIO BKNagbiwa — wabnoHa
BblAaBnMBatoT 13 paboyero KosbLa 1 cpesaloT HOXKOM Tak, UTobbl BbicoTa ocTasLueroca obpasua 6bina He MeHee
10 Mm.

5.6.3.3 Obpaszel, rpyHTa B paboyeM KonbLe MOKPLIBAIOT C ABYX CTOPOH (DUNLTPaMU U NOMELLAIOT:

a) Npv onpeaeneHnn ceobogHoro HabyxaHus — B MNMHT;

6) npu onpegeneHn HabyxaHWA No4 Harpy3koi — B KOMMPECCUOHHBI Npubop.

3aTem NpoBOAAT criedyloLme onepaumu:

- PErynmpyroT MexaHu3m HarpyxeHust o6pasua B KOMNPeCCUOHHOM npubope;

- ycTaHaBMNMBAOT YCTPOMCTRA AN U3MEPEHUs BepTUKanbHbIX AedopmaLmii o6pasLios;

- 3aMnCbIBaOT HaYanbHbIe NMoKasaHWsl YCTPOUCTB.

5.6.3.4 IMpu ncnbiTaHum rpyHTa Ha ycaaky obpasel rpyHTa U3BeKatoT U3 KofbLia U MoMeLLaloT Ha npeameT-
HOE CTeKs10, NOKPbITOE TOHKM POBHLIM crioeM nNapacduHa. 3atem U3MepsitoT BbICOTY B LieHTpe obpasua, a ero
AvameTp — no Tpem, 3apaHee pasMedeHHbIM HanpaBneHusiM. PesynbTtaTbl MU3MepeHuWid 3anuckiBaloT B XKypHan
UCTbITaHUIA.

MonagaHWe NpsiMbIX COMHEYHbIX Sydeit Ha 06pa3ubl FPyHTa BO BpeMsi UCTIbITaHWIA YCaKu He AoMycKaeTcs.

5.6.3.5 XapakTepucTukm HabyxaHus FIMMHUCTOrO rpyHTa HapyLLEeHHOro CIoXeHWs crnedyeT onpedenste Ha
obpasuax ¢ 3agaHHbIMKM 3HAYEHUSAIMU NIIOTHOCTU U BRAXKHOCTN.

5.6.3.6 MNpu onpegeneHn xapakTePUCTUK ycaaKku rPYHTa HapyLLUEHHOTO CIIOXEHUs criefyeT NPUMeEHsITbL 06-
paseL, rpyHTa BnaxHocTbio, Ha 5 % — 10 % npeBbiWwaloLei BNaXKHOCTb IPyHTa Ha rpaHuue Tekydectu. MpyHT
BblAEPXMBAIOT B MYCTOM 3KCMKaTOpe B TeYEHUE CYTOK. 3aTeM npy NoMoLLy LUnaTens 3anonHsioT rpyHTom pabo-
Yee KonbLo, BHYTPEHHSISi MOBEPXHOCTbL KOTOPOIo NpeABapuUTesisHO cMasaHa TOHKUM CIoeM TEXHUYECKOro Basesu-
Ha. OB6pasoBaHWe NycToT NpW nogroToBke obpasua He AonycKkaeTcs.

MpuroToBneHHbIM 06pa3seL, Ha NPeAMETHOM CTeKe MOMeLLAIOT Mo CTEKISIHHBIA KOMMaK Uk B eMKOCTb C
KPbILLKOW. 3a HauanbHble pasMepbl 06pasLia IPMHUMAKTCS pa3Mepbl KoMbLa No BLICOTE U BHYTPEHHEMY AUaMETpY.

5.6.4 MpoBegeHune UcnNbITaHUA

5.6.4.1 Mpwv onpegeneHnn ceobogHoro HabyxaHws B MHI nogaioT XuakocTe CHWU3Y obpasua u pernctpu-
PYIOT passuTUe gedopMaLvii BO BpeMEHU Mo MoKa3aHWAM UHAWKATOPOB AedopMaLyi.

5.6.4.2 lns onpeaeneH1s 3aBUCMMOCTA HaByxaHusl IpyHTOB OT Harpy3Kkv v AaBneHns HabyxaHusl UCbITbI-
BatoT NapTuio 0bpasuoB., NnepegaBas Ha HAX pasnuYHble AaBneHnsa no criegyoLlei nporpamme. Ha nepsom kom-
npeccroHHOM NprMGope aaBneHne gomkHo 6biTk okono 0,0025 MlMa, 4To cooTBETCTBYET AABMIEHWIO OT LUTAMMNA U
CMOHTMPOBAHHOTO HAa HEM U3MepuTernsHoro obopyaosaHust, Ha BTopom — 0,025 Mla, Ha TpeTbem — 0,05 MMa,
Ha yeTBepTom — 0,1 MIMa. Ha nocneaytolmx npubopax AasneHue nosbiwatoT Ha 0,1 — 0,2 MMa ao Heobxoam-
MbIX Npeaenos (cm. 5.6.1.3).
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Mocne HarpykeHns obpasLoB rpyHTa B KOMMPECCUOHHBIX MpUubopax UX BbiAepXKMBAIOT A0 YCII0BHOM cTabu-
nusaumu gedopmManuii (cMm. 5.4.4.6), nocne Yero o6pasLibl 3aMaqvBatoT, 3a5vB XKUAKOCTb B NOAAO0H.

MpumedaHue— [JaBneHve HabyxaHusi OMYCKAETCA onpeaensiTb, N3Mepsis BO3HVKaKoLWee yeunme HabyxaHus
3aMoYeHHOro obpasua nytTeMm KomneHcauum gedopmMaumii HabyxaHusi («KOMNEHCALMOHHBLIA MEeTOA»).

5.6.4.3 Mocne 3amaunBaHya o6pasLoB Kak Npu cBo6oaHOM HabyxaHuK, TaK 1 B KOMMPECCUOHHbIX Mprbopax
perncTpupytoT aedopMaumm yepes 5; 10; 30; 60 MWH, ganee Yepes 2 4 B TedyeHUe paboyero AHsi, a 3aTeM B
Havarne 1 koHLe paboyero AHA 40 AOCTMXKEHWS YCroBHOM cTabunusauum gedopmaLmi.

B cnyyae oTcyTcTBMS HAbyXaHUsl 3amaqBaHUe MPOBOASIT B TEYEHMNE TPEX CYTOK.

3a Havano HabyxaHusl NpUHUMAlOT OTHOCUTESbHY0 Aedopmaunio €, NnpesbiwatoLyto 0,001.

5.6.4.4 3a kpuTepuii ycriosHoi cTabunuaaummn gedopmManuii csobogHoro HabyxaHus rpyHToB Uy gecdopma-
umiA HabyxaHus nofd Harpy3koi Npu AaHHoW CTyneHW AaBneHWst B KOMNPECCUOoHHbIX Nprbopax cnedyeT npuHu-
maTb gedopmaumio He 6onee 0,01 mm 3a 16 4.

5.6.4.5 Mocne 3aBepLueHust HabyxaHust o6pasLia HeoBX0ANMO CNUTb XKMOKOCTb U3 Nprbopa, KONbLO C BRax-
HbIM rpyHTOM (6€3 hUNLTPOB) B3BECUTb, MPOBECTH KOHTPOMBHOE U3MepeHUWe BbICOTLI 0bpasLia rpyHTa B KonbLie
onpeaennTb BNaXHOCTb rpyHTa.

5.6.4.6 UcnblTaHne gns onpeaeneHuns ycaaku rpyHTa npoBoAAT B TpU 3Tana.

Ha nepBom 1 BTOpOM STanax UCMbITaHUsi U3AMepeHE BbICOThI, AnaMeTpa U Macchl obpasua rpyHTa, nome-
LLLeHHOTrO B aKCUKaTope, MPOBOAST He peXe ABYX pa3 B CYTKW U pe3ysibTarbl 3aHOCAT B XKypHasn UCNbITaHWIA.

KpuTeprem ycroBHOro 3aBepLUeHWs UCMbITaHWUst HA MEPBOM 3Tare sIBMSIeTCS OTCYTCTBUE U3MEHEHWI B Nn-
HelHbIX pasmepax 06pa3sLoB B ABYX NocneAoBaTeNbHbIX U3MEPEHUSIX.

Ha BTopom aTane cylky obpasua rpyHTa NpoBoAsiT Ha BO3AyXe.

KpuTteprem ycnoBHoro 3aBepLUeHUs UCNbITaHWUS Ha BTOPOM aTarle, nocre NsTu — LWeCTU U3MepeHuin, aBna-
eTCs OTCYTCTBUE USMEHEHWI B Macce obpasua rpyHTa.

Ha TpeTbem aTtane cyLuky obpasiia rpyHTa npoBoasT B TepMocTarte npu Temnepatype (105 + 2) °C B cooTseT-
cTBumn ¢ TpeboeaHusammn FOCT 5180 4o NOCTOSIHHOWM MAcchl M B KOHLIE UCTIbITAHUS! NPOBOASIT KOHTPONbLHOE U3Mepe-
HWe NUHENHBIX pasmepoB 0bpasLa rpyHTa.

5.6.5 O6paboTka pe3ynsraroB

5.6.5.1 Mo peaynbratam ucrnbITaHui rpyHTa B MNMHI nnu komnpeccuoHHbIX Nprbopax BeIMUCISAIOT:

- abcontoTHyto gecdopmaumio obpasua rpyHTa Ah, MM, Kak pasHOCTb cpeHeapuMeTUHECKUX 3HaYEeHWI
KOHEYHBIX N; N HayanbHbIX Ny NoKasaHWi HAUKaTopoB Aedopmauyii 3a BbIMETOM MONpaekn Ha aedopmauunio
KoMrpeccrnoHHoro npubopa U punsTpoB Npu HabyxaHuu A (cm. 5.6.2.5);

- OTHOCUTENbHY AechopMaumto obpasua € = Ah/h ¢ TouHocTbto 0,001, rae h— HavansHas BeicoTa obpasua.

5.6.5.2 Mo BbluMCIIEHHBIM 3HAYEHWUSIM NPU UCMBITaHWUM B KOMMPECCUOHHbIX Npubopax cTpoAT rpaduk 3asu-
CUMOCTW OTHOCUTENbHbIX AedopMaumii HabyXaHWsl OT BepTHKaNbHOrO AaBNeHUs £, = f(p) (CM. NnpunoxeHve H,
pasgen H.1). Touku rpadvka, COOTBETCTBYIOLLME PA3NNYHBIM AABNEHNUSAM, COEAMHSAIOT NaBHON KPUBOIA.

3HaueHve AaBneHusl, COOTBETCTBYIOLLEE TOUKe NepeceyeHns KpUBOW ¢ ocbkio gasrieHust p (cM. rpaduk 1
pasgena H1 npunoxeHus H) unu Touke npeanonaraemoro nepeceyeHs NpoaoskeHus KpUBo rpadvka g, = f(p)
C ocblo gaeneHust p (cm. rpaduk 2 pasgena H1 npunoxerust H), pasHo gasneHuio HabyxaHus pg,, .

5.6.5.3 Mo pesynbratam UCTbITaHUA YCaAKW BEIYUCISIIOT:

- 06beM rpyHTa Ha Kaxabll MOMEHT U3mepeHus no copmyne

nd? h;
V, = #, (5.41)
rae d; — AvameTp obpasLia B MOMEHT U3MepeHust, onpeaeneHHbIN Kak cpegHeapudmMeTyeckoe 3Ha4eHue nsme-
PEeHWIA B TpeX HanpasneHUsx, CM;
h; — BblcoTa 06pasLia B MOMEHT U3MepeHus, CM;
- BNaXXHOCTb rPyHTa Ha KaXabl MOMEHT N3MePeHUs], BbIYMCIIIEMYHO MO (hopMyrie

9, -9
W - —!
g (5.42)
roe g; — Macca obpasLia rpyHTa Ha MOMEHT U3MepeHUs, I;
g — Macca obpasLa CyXoro rpyHTa, T,
- OTHOCUTESbHYI ycaaky & Mo BelcoTe, AMamMeTpy U 06bemy no popmyiam COOTBETCTBEHHO:
h-h
S, = —5 L (5.43)
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8y = ; (5.44)

(5.45)

rae h,d, V n h,, d,, V,— HauanbHble U KOHEYHble 3HauyeHusi BbICOTLI, AnaMeTpa, cM, n obbema obpasua rpyH-
Ta, CM®, COOTBETCTBEHHO.

5.6.5.4 Mo BbIMUCNEHHBIM 3HAYEHUAM 06bema U BNaXKHOCTU Ha KaXabIi MOMEHT BpeMeHU CTPOAT rpadpmku
3aBUCUMMOCTU U3MeHeHUs o6beMa obpasLia oT BnaxHocTu V = f(w) (cm. npunoxenue H, pasgen H.2).

3a BnaxHOCTb Ha npepesie YCaakv wy, MPUHUMAIOT BNaXKHOCTb, COOTBETCTBYIOLLYIO TOUKe nepervba rpadu-
ka V = f(w) (cMm. rpacdomk 1 pasgena H.2 npunoxenus H). [lonyckaeTca HaxoxaeHue Touku nepernba nytem
BOCCTAHOBNEHUs1 NepneHanKynsipa K rpacpuky U3 TOUKU NepeceHeHns kacaTenbHbIX K ABYM BETBSM KPUBOWA (CM.
rpacuk 2 pasgena H.2 npunoxeHus H), cooTBeTCTBYHOWUM NEPBOMY U BTOPOMY 3Tanam cyLLk1 obpasua.

6 MeToabl onpeaeneHnsi XapakTepUCTUK NPOYHOCTU U AedOopMUpPYyEeMOCTH
Mep3nbiX FPyHTOB

6.1 MeToa UcnNbITaHUA WAPUKOBbLIM LUTAMMOM

6.1.1 CywHocTb MeToga

6.1.1.1 VcnblTaHWe Mep3noro rpyHTa LWapuKoBbIM LUTAMNOM NPOBOAAT AN onpeaAeneHus npeaensHo anm-
TeMbHOrO 3HAaYeHNs SKBMBASIEHTHOIO CLIENIIEHUSI Coq MESIKUX U NblfeBaTbiX NecKoB (KPOME ChilyyeMeps3nbix) u
FTIMHUCTBIX TPYHTOB € COAepXXaHMEM OpraHMYeckoro BeLecTBa 4nsa ykasaHHbIX BUAOB rpyHToB He 6onee 10 %.

6.1.1.2 MpepenbHyo AMTENbHOCTL 9KBMBASIEHTHOMO cUenneHnsa onpeaenstoT no rnybuHe norpyxeHus
LIapu1KOBOro LWTamna B o6pa3sel, rpyHTa oT 3a4aHHOM NOCTOAHHOWM Harpy3ku Npy 3agaHHoM TemnepaType UcChbITa-
HUWIA: ANs HesaconeHHbIX rpyHToB oT [(Tyr + (— 0,5)] °C Ao MuHyc 5 °C; ans 3aconeHHbix oT [(Tyr + (— 1,0)] °C
Ao muHyc 8 °C, rae T, — TeMnepaTypa Ha4Yana saMmepsaHus rpyHTa.

6.1.1.3 ns ucnblTaHWii UCnonb3yoT 06pasLibl MEP3NOro rpyHTa HeHapyLLEHHOro CRoXeHUsi C NpUpoaHoii
BNAXXHOCTbIO W NbANCTOCTLH0. ToNLWMHA NPOCNoeK Nbaa B obpasLie AomkHa ObITe He boniee 2 MM, a bAUCTOCTb
i; £0,4. Mpu BonbLUeii NbAUCTOCTY HeOBXOAMMO yBENUYeHUe AnaMeTpa LLapUKOBOro LTaMma 1 Konew, B CooTBeT-
cteum ¢ 4.5 TOCT 30416.

O6pasubl 4oKHBI MMeTb hopMy LinnMHApa AnaMeTpoM He MeHee 70 1 BbICOTOW He MeHee 35 MM.

6.1.2 O6opyaoBaHue U NpuGopbI

6.1.2.1 B cocTaB yCTaHOBKM ANS UCTbITAHUIA MEp3oro rpyHTa LapuKOBbIM LUTaMNoM BXOAAT:

- CTEPXKEHb C LLapUKOBbLIM LUTAMMIOM AWaMeTpoM (22 + 2) MM;

- OMopHast NNNTa C NOABWKHBIM CTOMMKOM;

- MNOCKWIA WTamn 41 npegsaputensHoro obxatust obpasua rpyHTa;

- paboyee KonbLo AN oTbopa rpyHTa;

- MexaHW3M 41151 BePTUKaNbHOro HarpyxeHns obpaswa rpyHTa;

- YCTPOWCTBO AN U3MepeHUs rNyBuHbI NOrpy>XeHWs LLapyUKoBOro LTamna.

MpuHUMNManbHasa cxeMa ycTaHOBKM NpuBeaeHa B npunoxeHuu M. Hapsay ¢ pblvaxHbIM gonyckaeTes npu-
MEHSITb NPUBOoP C OOHOLLTOKOBLIM 3arpyXXeHWeM.

6.1.3 MoaroToBKka K UCNbITaHUIO

6.1.3.1 O6paseL rpyHTa n3roTaBnuBatoT ¢ ydeTom TpeboBaHui 6.1.1.3.

6.1.3.2 Mocne BblgepkuBaHna obpasla B paboyvem KosbLe Npy TeMnepaType UCMblTaHWs B TedeHne 124
NpoBoanAT B TeveHue 15 c obxatre obpasLia Nnockvm WTaMroMm, Ha KOTOpbI NnepeaatoT AaBneHre, pagHoe Hanps-
)KEHW0 OT coBCTBEHHOIO Beca rpyHTa Ha riybuHe otbopa obpasua. Mocne obxaTns obpa3sel, pasrpyXxator.

6.1.3.3 O6pasel, rpyHTa B paboyeMm KorbLie MoMeLLaoT Ha MOABWXHBI CTOMUK YCTaHOBKM U MPOBOAAT cne-
aytoLme onepauum:

- NOKpbIBaOT 06paseLl, 3aLUTHLIM KPYXXKOM U3 MISIHLEBOW napaduHnpoBaHHoh Bymari unu nonmaTuneHo-
BOW MM1€HKK, B KOTOPOM AOIIKHO GbITh BbIpe3aHo 0TBEPCTME ANaMeTpoM, Ha 2 — 3 MM NpeBbILaoLWLMM AnameTp
LIapWNKOBOrO LLUTaMMa;

- ycTaHaBnvBatoT Ha obpasel, rpyHTa LLapUKOBbIV LUTAMM U LLeHTPUPYIOT ero, UKCMPYa MOMEHT KacaHUsl
LLIAPUKOM MOBEPXHOCTM rPYHTA MO MoKa3aHWAM YCTPOUCTB Ans nusMmepeHust agedopmariuii obpasua rpyHTa;

- 3aKpennsIoT CTePXKEHb LUTamMmna CTONOPHLIM BUHTOM;

- 3annCcbIBaOT HAaYabHbIE NMOKA3aHWSA YCTPOWCTB UMK BKKOYAKOT aBTOMATUYECKYHO 3anuchb.

28



roCT12248—2010

6.1.4 NMpoBeaeHUe UcnbITaHUA
6.1.4.1 KobpasLy rpyHTa nnasHo, He Aonyckas yaapos, NpuknaasiBatoT NOCTOSHHY0 Harpyaky. OpueHTu-
POBOYHYIO Harpy3Ky NpUHUMatOT B 3aBUCMMOCTW OT COCTOSIHUS IPYHTa B COOTBETCTBWU ¢ Tabnuuel 6.1.

Tabnunya 6.1 — OpueHTUPOBOYHbIE 3HAYEHWS HArpy3KM Ha LLAPUKOBLIM LITaMM

Bup rpyHTa CocTosiHUe MEepanoro rpyHTa Harpyska, H
MnactuyHomMepansbii 40
Menkve necku n cynecu
Teepaomepansin 50
MnactuyHomepanbiv 20
[MWHBI 1 CYMMNHKN
Teepgomepansin 30

6.1.4.2 3HaveHVe HarpyaKku Ha LLapUKOBBbIA LUTAMM YTOUHSIOT U3 YCNOBUS
0,005 d;, < S;5< 0,05 d,, 6.1)

rae d, — onameTp LWaprKoBOoro WtamMna, cm;
S5 — rny6vHa norpy>XeHus LapukoBoro LWTamMna B obpasel, rpyHTa Yepes 15 MuH nocne npuroxeHus Harpys-
K1, CM.

Mpw HecobnioaeHWK ycnoBws BeipaxeHus (6.1) cneayeT NPOBECTM KOPPEKTUPOBKY Harpy3ku. Ecnv ocagka
npeBbILLaeT pekoMeHayemMoe 3Ha4YeH e U He JOCTUraeT ero, TO Harpyaky crnedyet COOTBETCTBEHHO YMEHbLUUTb
WK yBENUYNTB U OMbIT NOBTOPUTL 3aHOBO C y4eToM 6.1.4.6.

6.1.4.3 UcnbiTaHre NpoBoAAT B YCKOPEHHOM 1 AnUTENbHOM pexume. MNMokazaHusi nipubopo. Ansa nsmepeHust
BepTUKanbHol gedopmaLm obpasua Npu UCNbITaHUU B YCKOPEHHOM pexume (8 1) cHumaioT Yepes 1; 5; 10; 15;
20; 30 1 60 MUH nocre NPUOXEHWS Harpyaku, 3aTeM He pexe 4Yem yepes 2 4 — B TeyeHue 8 4, Aanee npu
ANUTENbHOM UCNbITAHUW — [Ba pa3a B CyTKM (B Ha4Yane 1 KoHue paboyero gHA) A0 YCNOBHON cTabunusauun
AedbopMaLm unv BedeTcs aBToMaTMYECKas! 3aMUCh C UHTEPBAIIaMU HE PEXe YeM NepevncneHHbIe.

6.1.4.4 [Ins kaXxxaoro Buaa rpyHTa pekomeHayeTcsi MPOBECTU CEPUID, COCTOSALLYIO HE MEHee YeM U3 LLeCTU
BOCbMWYACOBLIX OMbITOB (4J151 OOHOr0 3Ha4YeHWs1 TeMmnepaTypbl). OauWH, a Npyu 060CHOBaHWN ABa — YeTbIpe onbiTa
3 KaXKdoW cepumn OCTaBNSIIOT B KAYECTBE ANUTENbHbIX.

6.1.4.5 UcnbiTaHne 3akaHuMBaloT Yepes 8 4 nocrne Havana onbITa (Mpu YCKOPEeHHbIX UCNbITaHUAX) UK nocne
AOCTUXEHWS YCNOBHOMW CTabMnM3aLumm rybuHbl NOrpy>KeHWs LapUKOBOTO LWTaMMa Npu AnuTenbHbIX UCNbITaHUAX.
3a kpuTepuii ycnosHow ctabunmsauum gedopmaumu NnpuHUMaoT NpupalleHne BepTukanbHon aecopmaumu, He
npesblwarowee 0,01 Mm3a 12 4.

6.1.4.6 UcnbiTaHWa Ha ToM e obpasLie MoryT 6bITb NpoBeAeHbI NpU CO6NAESHUU cNeayroLEero yCnoBus:
LleHTP MecTa HOBOrO NOMPYXXeH s LLApUKOBOIO LUTaMMa AOMKEH OTCTOATE OT rpaHuL, NpeablayLwmx oTnevYaTkos
Lwapuka u kpas o6pasua He MeHee YeM Ha NONOoBMHY AMaMeTpa wapuka.

6.1.4.7 B npouecce ucnbiTaHs (OUKCUPYIOT INYyOUHY NOTrPY>KEHWUsI B IPYHT LLIAPUKOBOTO LWTaMna nNpu 3agaH-
HOW Harpy3ake BO BpEMEHMU, a Takke TeMnepaTtypy UcnbITaHUNA.

6.1.5 O6pa6GoTka pesynLraToB

6.1.5.1 Mo nokazaHWsIM yCTPOUCTB Anst uamepeHusi AecbopmaLinig onpeaenstoT ryouHy norpyxeHus wapu-
KOBOrO LUTaMNa B PYHT B KOHLIE UCTILITAHUSA (Y4epe3 8 4 Npu YCKOPEHHOM PeXnMe UCNbITaHUA UK NO AOCTUKEHWUN
ycnosHoW ctabunusaumm aecdopmaumm).

6.1.5.2 MpegenbHo AnUTENbLHOE 3HAYEHWE IKBUBASIEHTHOO CLENIeHUA MeP3oro rpyHTa ¢,
naT ¢ ToyHocTkio 0,01 MIMa no dopmyne

- MMa, onpeae-

- F
Ceq = 0’06kﬂ’ (62)

rae F— Harpyska Ha LapuKkoBhbIid wtamn, kH;
d, — AvameTp LLIapUKOBOTO LUTaMMa, CM;
Sy — rny6buHa norpyxeHusi B rpyHT LUAPUKOBOTO LUTaMMa B KOHLE UCMbITAHUSA, CM;
k — 6e3paamepHbI k03thMUUEHT, paBHbIN 1 NpY UCNBITAHUAX A0 YCNOBHON cTabunusauun aedopmMaumm,
1 0,8 — nNpu YCKOPEHHOM peXxumMe.
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6.1.5.3 [InA npakTU4eCcKnx pacHeToB NpeaenbHO ANUTENBHOMO 3HaYeHUS SKBUBANEHTHOMO CLENSIeHWs Mo
AaHHBIM BOCbMWYACOBbIX UCTIbITaHWI AonyckaeTca B hopMyne (6.2) Nonb3osaTbes 6e3pasmepHbIM NepexoaHbIM
koahpuLmeHToM K, Nony4aeMbIM U3 COOTHOLLEHUA

ceq
P (6.3)
eq

Ko=
(o)

roe ng — npeaenbHO AnuTenbHoe 3Ha4eHWe 3KBUBaNeHTHOro cuenneHnda, nonyvyeHHoe no pesyneratam anu-

TenbHbIX UCMbITAHUN;

ng — npeaeneHO ANUTenbHoOe 3HavyeHUe 3KkBUBaneHTHOro cuenneHna, nonyvyeHHoe no pesyrnbrataM BOCbMU-

4acoBbIX UCMLITAHWIA.

6.2 MeToa 0AHONNOCKOCTHOIO cpe3a no NOBepxXHOCTU CMep3aHUA

6.2.1 CywHocTb MeToAa

6.2.1.1 UcnbiTaHne Mep3noro rpyHTa MeToaomM OgHOMOCKOCTHOrO cpesa Mo NOBepXHOCTU CMep3aHnUs NMpo-
BOASAT ANA onpeAeneHna cneayoLmnx XxapakTepucTuK NPOYHOCTU: CONPOTUBAEHUA cpeay (a Npu HeobxoaMMOoCTK
TakKe yrna BHYTPeHHEero TpeHUst 1 yaenbHoro cuenneHus, cM. 5.1) Mep3noro rpyHTa, rpyHToOBOro pactsopa 1
NbAa no NoBepXHOCTU UX CMep3aHusl ¢ MaTepuanom byHaaMeHTa unu Apyrmm TeepasiM matepuanom R, conpo-
TUBNEHWS CPe3y Mep31oro rpyHTa Mo NoBEpXHOCTU CMep3aHUA C APYTUM rPYHTOM UK FPYHTOBBLIM pacTBOPOM R,
COMPOTUBIIEHWA Cpesy Nbaa No NOBEPXHOCTU CMeP3aHUA C rPYHTOM UK FPYHTOBLIM PacTBOPOM Ry, ;.

[aHHbIM MeToAOM UCMLITLIBAIOT NECKW (KPOME ChinyveMepanbiX) U FMHUCTBIE FPYHTLI C cogepXXaHneM opra-
HUYecKuX BeLLecTs B 0b6onx Buaax rpyHTos He 6onee 10 % npu Temnepatypax, ykasaHHbix B 4.5.

6.2.1.2 3TV XapakTepUCTUKU ONPeaAenstoT No pesynsTaTtaM UCNbITaHWi 06pasLoB rpyHTa B OAHONSIOCKOCT-
HbIX Cpe3HbIX NpMBopax ¢ PUKCMPOBAHHOM NAIOCKOCTLIO Cpe3a NyTeM NPUoXeHNUA k 06pa3sLly rpyHTa, CMOpPOXeH-
Horo ¢ 06pasLiom MaTepuana cyHAaMeHTa, FPyHTOBbIM PACTBOPOM UMW NbAOM, Cpe3aroLLe Harpy3Kkv Npu oaHo-
BPEeMeHHOM HarpyxeHun obpasLa Harpyskoi, HopMasibHOM K NNOCKOCTU cpe3a.

6.2.1.3 MpeaensHo AnuTenbHble 3HaYeHUs1 CONPOTUBIIEHUS Cpe3y Mep3rioro rpyHTa ro noBepxXHOCTU cMep-
3aHua Ry, Ry, i Ry, ; onpefiensiioT Kak Hanborblune KacaTenbHble HanpshkeHWsl, Npy KOTOPLIX MponsoLuna
cTabunusauus gedopmavimm cpesa obpasua npu 3agaHHOM HOPMATbHOM HarpPsPKEHNUW.

6.2.1.4 Ons vcnblTaHWii ncnonb3yroT 06pasLbl rpyHTa Ui rPYHTOBOIO pacTBopa HeHapyLLEHHOTo U Hapy-
LUEHHOTrO CIIOXKEHWIA.

O6pa3subl 4OMKHBI UMETb hopMy LinnuHApa anameTpoM He meHee 70 MM U1 BbicoTol oT 1/2 go 1/3 avameTtpa.

6.2.1.5 QuameTp obpasla maTeprana 4omkeH BbiTe paBHLIM AuameTpy obpasLia rpyHTa.

6.2.2 O6opyaoBaHue U npuéopbl

6.2.2.1 B cocTaB ycTaHOBKM A5 UCTbITAHUA MEeP3Ioro rpyHTa MeToA0M OHOMIIOCKOCTHOrO cpesa no no-
BEPXHOCTW CMep3aHWs AOMKHbI BXOANTL!

- cpesHoli Nprbop ¢ UKCUPOBaAHHOM MNOCKOCTLIO Cpesa;

- paBoyee konbLo Ans 06pasLia rpyHTa, FPyHTOBOrO pacTBopa, NbAa ¢ BHYTPEeHHUMK pa3Mepamu no 6.2.1.4;

- hopMbl 4115 cMopakMBaHusi obpasuia rpyHTa ¢ Matepuanom cyHaameHTa, rpyHTOBbIM PACTBOPOM, NbA0M
N TPYHTOM;

- MexaHW3Mbl AN co3AaHus cpesatoLlent U HOpMarbHOW Harpysok;

- yCTpoWicTBa ANst usMepeHus aedopmaLmii obpasua.

MpuHUKMnMansHasa cxemMa cpesHoro npubopa npuseaeHa B pasgene .1 npunoxeHus M.

6.2.2.2 KoHCcTpyKUmMS cpesHoro nprvbopa AomkHa obecrneunsaTb BO3MOXKHOCTb MPUMOXEHUs yaenbHOW cpe-
3atoLelt Harpysku He MeHee 0,7 MIMa ans gnuTenbHbIX onbiTo 1 1,5 MIMa — anst kpaTkoBpEMEHHBIX.

6.2.2.3 opMbl ANs CMOpaXkMBaHWUS N3roTaBNUBAOT U3 MaTepuara HU3KOW TENIoNPOBOAHOCTUN (Hanpumep,
13 opraHudeckoro ctekna). TonlMHa CTEHOK Konew, popMbl U3 OpraHU4eckoro cTeksnia AoshkHa 6biTb He MeHee
20 mMm.

KoHcTpyKLpms chopMbl JomkHa obecneyunBaTh BOSMOXHOCTL OAHOCTOPOHHETO MPOMOpaXuBaHWsA obpasLa yepes
ero TopLeBble NOBEPXHOCTU U UCKMoYaTh OTXKaTUe U OTTOK BOAbI U3 IPYHTA MpU ero NpoMopaxueaHuu.

MpuHUMnManbHble cxeMbl hopM NpreeaeHbl B pazaene .2 npunoxexus I1.
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B cdhopme nepsoro Tvna nogrotTasnuneaoT 0bpasLbl BUAA «rPYHT (FPYHTOBLIA pacTBop, fieq) — maTtepuan»
Ans onpeaeneHns aHaveHus R, B hopMe BToporo Tvna — obpasLisl Buaa «rpyHT — rpyHTOBbI pacTsop (nea,
PYHT)» — ANs onpeAeneHns sHaueHin Ry, 1 Ry, i (cMm. 6.2.1.1).

6.2.3 MoaroToBKa K UCNbITAHUIO

6.2.3.1 ObpaseL, rpyHTa M3roTaBnMBatoT c y4eToM TpebosaHuii 6.2.1.4 v pasgena .2 npunoxenus M.

6.2.3.2 O6paseL, MaTeprarna M3rotaBn1eatoT ¢ ydeToM TpebosaHuii pasgena 1.2 npunoxeHus N guameT-
pOM, paBHbIM AvaMeTpy obpasLia rpyHTa, 1 BLICOTON, onpeaensieMoii KOHCTPYKLeli cpesHoro npubopa.

6.2.3.3 MoaroToBneHHbIN k UCNbITaHUo 06paseL, NoMeLLAtoT B cpeaHyto KopoBKy npubopa 1 NpoBoanT cre-
JyloLLme onepauum:

- 3aKpennaT obpasel, Tak, 4ToBbI NIOCKOCTL CMep3aHWsa pacrnonaranach B 3a3ope Mexay NoABMKHOW U
HenoaBWXHOM YacTamm npubopa, cocTasnsoleMm 1 — 2 Mm;

- ycTaHaBnuBeatoT Ha obpasel, WTamn AN nepegaqn HopMarnbHOro AaBNeHUs 1 LEHTPUPYIOT ero;

- 3aKpennsoT yCTpocTBa ANs nsmeperns aecdpopmauyii obpasiia rpyHTa;

- yCTaHaBnMBaloT CpesHoi Nprbop Ha CTaHWHY NOA NPEeCc U LIeHTPUPYHOT;

- 0ocB06OXAA0T NOABMKHYHO YaCTb CPE3HOI KOPOBKM, MPUCOEANHSIIOT K HE MexaHW3M Ans CO30aHNA cpe-
3aloLLeit Harpysku;

- 3aMUCbIBAOT HaYvasbHble NokasaHusl yCTPONCTR Ans usMepeHus Aechopmauumin obpasua u ukeupyoT Bpe-
Ms1 Hayara UCnblITaHNs.

6.2.4 NMpoBeneHMe ucnbITaHUA

6.2.4.1 K 0BpasLy nnasHo, He Aomnyckas yaapoB, NpUKNaabiBaoT HOpManbHYI0 Harpysky U sateM — nep-
BYIO CTYNeHb cpesatoLlell Harpy3ku.

6.2.4.2 3Ha4eHWe HopMasibHOro AaBNEHUs!, MPY KOTOPOM NPOBOAAT UCMbITAHWE, Ha3HAYaloT B 3aBUCUMOCTU
OT HanpsYKeHHOro COCTOAAHUS TPYHTOBOIO MaccuBa C y4eToM rybuHbl 3aneraHua obpasua unu onpeaensiiot B
nporpamme UcnbiTaHuia. Mpu oTCYTCTBMM AaHHBIX 3TO AaBneHWe NpuHuMatoT pasHeiM 0,1 MMa.

6.2.4.3 3HayeHWe NepBoON CTYNeHn cpesalolen Harpysku Qq v CTyrneHW nocneayowero HarpyxeHus
AQ, KH, Npu cnbITaHMAX Mo onpeaeneHnio sHadeHnit Ry, Ry, M Ry, ; (cm. 6.2.1.1) cneayeT ycTaHaBivBaTh B
COOTBETCTBWU C 3a4aHWEM, a NpU ero oTCyTCTBUN — ONPEeAenATb Ha OCHOBaHWUW pPe3ynbLTaToB NpeaBapuTensHO
NpoBeAEeHHbIX UCMbITAHWUIA NPU HeNpepbIBHOM BLICTPOM BO3AEHACTBUM HArpy3kv no ccopmyne

Q1 =01 Rafo Aaf’ (64)
rae R, — YCNOBHO-MIHOBEHHOE COMPOTUBNEHUE cpesy, orpeaenseMoe B cooTBeTcTBUU € 6.2.1.1, 6.2.4.9
1n6.2.5.1, MMNa;
A,s — nnoliags cMepaaHus obpasya, cm?,

Nanee yBenuumBaroT cpesaroLLyto Harpyaky CTYNeHsIMM HarpykeHust AQ, kH, 3HaueHUs KoTopbIX NPK OTCyT-
CTBUM 3aJaHWs onipedersitoT no dopmyne

AQ=Q,/2. (6.5)

6.2.4.4 Tpu HegocTaTOYHOM KoNMYecTBe 0b6pasLoB 3HaveHns Q; U AQ MoryT ObiTb onpeaeneHsl Mo
dopmyram:

Q1= 1A (6.6)
AQ = ATA,;, (6.7)

rae T4 — KacaTenbHoe HanpsbkeHue, MMa, npuHuMaemoe no Taénuue 6.2;
AT — npuvpalLieHre KacaTenbHOro HarNpsKeHUs Ha Kaxk4on CTyrneHW Harpyxerus, MMa, npuHuMmaemoe rno Ta6-

nuue 6.3.
Mpv oNpeageneHnn 3HaYeHNs AT yYUTLIBAKOT YMEHbLUEHWE NoLLaan cpesa B TeUeHWe UCTbITaHUS.
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Tab6nwuuya 6.2 — 3HaveHns kacaTenbHOro HanpsPKeHVsl Ha NepBOV CTYMEHW Harpy>XeHWst Npu cpese

3HaueHue kacarenbHoro HanpsbkeHust T,, MIMa, Ha nepBoi CTyneHu HarpyxeHus
FpyHTbI npu Temnepartype obpasua rpyHra, °C

-1 -15 -2 | -25 | -3 | -35 | -4 | -6 | -8 -10

Mpw onpepenenun R,

Meckn 0,09 0,11 0,14 0,16 0,18 | 0,20 0,23 0,26 0,31 0,35
MUHUCTBIE TPYHTHI 0,07 0,09 0,1 0,13 0,14 | 0,16 0,18 0,21 0,24 | 0,27

Mpu onpegenenumn Ry,

Meckn 0,12 0,15 0,17 0,19 0,21 0,22 0,24 0,29 0,34 | 0,38
[MUHUCTBIE TPYHTBI 0,08 0,10 0,12 0,13 0,15 | 0,16 0,18 0,21 0,24 | 0,27

MpumevyaHus

1 3HayeHus T4 NpW onpeaeneHnn CoNpoTUBMEHUS CPE3y Mep3nbiX MPYHTOB, IPYHTOBLIX PACTBOPOB NO NOBEpX-
HOCTM cMep3aHusl R, ¢ MeTannuyeckum matepuanom dyHAaaMmeHTa cnegyeT npuHumarh ¢ koadduumentom 0,7.

2 3Havenus T Npu onpegenedun Ry, nNpu CMOpaXuBaHWW PasHOPOAHLIX MPYHTOR cneayeT npuHUMaTh Ans
HaMMEeHee MPOYHOro rpyHTa.

3 Ecnun Ha nepBoii CTyneHn HarpyxeHusi HabniogaeTcsl HesaTyxaroLas Nnona3y4yecTb, 3Ha4eHUA T, Heobxoaumo
YMeHbLWUTb B AiBa pasa.

Tabnwuuya 6.3 — lNpupaweHre kacaTenbHOro0 HaNPSLKEHUSI B 3aBUCUMOCTU OT
Temnepartypbl rpyHTa

Temnepatypa obpasua rpyHta Huwxe T, MpupalleHue kacaTtenbHoOro
°C HanpsbkeHus At, MMa
Oo -1 0,01
Or-3p0-1 0,02
Or-6p0-3 0,03
Boree — 6 0,04

6.2.4.5 Ha Ka)xgoi CTyneHn Harpy)XxeHus 3an1ceIBatoT NokasaHusl yCTPOWCTB ANs MamepeHust aecdopmaumm
cpe3a obpasLia Yepes MHTepBasbl BpeMeHu, NpMHUMaeMsle no 6.1.4.3, 4o 4OCTUXKEHUS yCNoBHOW cTabunusauum
aedopmanu (cm. 6.1.4.5).

6.2.4.6 Ecnu Ha ovepeqHoN CTYNeHW HarpyxeHus ctabunusaumm gecdopmariim He HabnogaeTcs, To Harpys-
KY BblAepXXWBaOT A0 BO3HUKHOBEHUS AedbopMaLiv € MOCTOSIHHOW CKOPOCTLIO, KOTOpasi cuuTaeTcst JOCTUTHYTOM,
€Ccni CKOpoCTb B TeYeHWe ABYX crneayoLmMX Apyr 3a Apyrom 12-4acoBbIX MHTEPBANOB COXPaHSAETCs NOCTOSIHHOM.

6.2.4.7 NcnbiTaHWe NpekpallatoT, ecrnv gedopmaLius ¢ NoCTOSIHHOW CKOPOCTbIO YCTAHOBIIEHA HE MeHee YeM
ONs1 ABYX CTyreHel cpesatoLlelt Harpysku.

6.2.4.8 Nocne okoHYaHWSA UCMbITaHWUS U3 30HbI cpe3a oTOKpatoT Npobbl 415 onpeaeneHns BNaXXHOCTU.

6.2.4.9 MNpu npoBeaeHUM UCTbITAHKA NPU HenpepbIBHOM BbICTPOM BO3pacTaHUM HArpy3ku k obpastly nnas-
HO, He JonycKas yaapos, NPUKNaabIBalOT cpesatoLLlyo HarpysKy, yBenuuneas ee HenpepbiBHO U obecnevnsas
TaKy'o MOCTOAHHY0 CKOpOCTb AedopMuUpoBaHus obpasLia, YHTobbl BpeMs OT Havana UCnbiTaHUsl 4O MOMeHTa pas-
pyLleHnst obpasua coctaensino 20 —40c.

B npouecce UcnbITaHUA NpoBOAAT aBTOMATUYECKYHO 3aMUCh cpesaloLLeit Harpy3sku, a npu oTCyTCTBUY CUC-
TeMbl aBTOMAaTUYECKON 3anncy — puKeupytoT Harpyaky Qy, KH, B MOMeHT pa3spylLueHusi obpasua.

6.2.5 O6paboTka pe3ynLTaToB

6.2.5.1 Mo pesynkraTamM UChbITaHWIA NPU HENPEPbLIBHOM BLICTPOM BO3pacTaHUW Harpy3Kku ornpeaensioT yc-
TNOBHO-MrHOBEHHOE 3HaYeHVe CONpOTMBNEHUsI Cpe3y Mep3roro rpyHTa, fnbAa no noBepxHOCTU cMep3aHua Ry,
Ma, no dhopmyne

Qr
Rato =4 (6.8)
6.2.5.2 B npouecce ucnbiTaHuii cTposiT rpadpuk 3aBucumocTy gedopmauuii rpyHTa / oT BpeMeHu nNpu pas-
NNYHBIX 3HaYeHUAX KacaTeribHOro HanpskeHus (cMm. npunoxexue P, pasgen P.3).
32



rocCT12248—2010

6.2.5.3 MNpeaenbHo ANUTENbHOE 3HAaYeHNE CONPOTUBIEHNS CPesY Ry, Rgy, Ry, i ONPeaensioT Kak Habonb-
LLiee KacaTenbHoe HanpshkeHue, npy KOTOPOM npou3soLua ctabunusauus gecdpopmauumn o6pasua npy 3agaHHOM
HOpMarbHOM HanpsKeHWu, No Kpreon «aecdopmaLms—Harpyska» u no rpacduky /n [ — Int (cMm. npunoxenve P,
pasgen P.3).

6.2.5.4 lNpw onpeaeneHun sHaveHnin Ry, Ry, Ry, ; BBOOAT NONPaBKy Ha TpeHWe B cpes3Hom npubope no
3apaHee NoCTPOEHHOW TapyPOBOYHOW KPUBOIA.

6.3 MeToa oaHOOCHOrO cXaTus

6.3.1 CywHocTb MeToaa

6.3.1.1 UcnbiTaHue Mep3noro rpyHTa MeTOA0M OAHOOCHOTO CKaTUsi NPOBOAAT AN onpeaeneHus cneayto-
LLX XapaKTepuUCTUK MPCHHOCTU 1 AehOpMUPYEMOCTU: Npeaerna NpoYHOCTU Ha 0AHOOCHOe oxaTue R, R ., Moay-
Nsi IHenHon gedopMauum E, koadbduLmeHTa nonepeyHoro pacluvmpenns 9, koaddguumeHta HenuHenHon ae-
dopmaumu A, koaddurLmeHTa BA3KOCTN CUMbHOMBAWUCTBIX IPYHTOB T ANA NECKOB (KPOME rpaBenuCTbIX U Cbiny-
YeMepanbIX) v FMUHUCTBIX FPYHTOB (Kpome 3aTopdhoBaHHLIX BUAOB yKa3aHHbIX FPYHTOB) NpU TemnepaTtypax no 4.5.

6.3.1.2 XapaktepucTtukyv no 6.3.1.1 onpeaensiioT no pesynsTatam Harpy>xeHus obpasuoBs rpyHTa BepTukanb-
HOW Harpyskoi B ycroBusix ceobogHoro 60koBOro pacluMpeHus ¢ gosegeHnem obpasua Ao Xpynkoro paspylle-
HUS1 NN OCTKEH WS He3aTyXatoLLein Nonsy4ectu.

6.3.1.3 Ons ucnbiTaHWii ncnonbaytoT 0bpasLbl Mep3noro rpyHTa HeHapyLWeHHOTO COXeHUs! ¢ NpUpPOaHOW
BIAXKHOCTbIO U NIbAUCTOCTLIO.

TonwmHa npocnoek nbaa B obpasLie AomkHa 6bITk He 6onee 2 MM, a NbAUCTOCTb /; < 0,4.

Mpv onpeaenernn koadrLMeHTa BA3KOCTU CUILHONBAUCTLIX FPYHTOB TOMLLMHA NPOCSIoeK Nbaa B obpasue
JormkHa bbiTb He 6onee 10 MMm.

6.3.1.4 ObpasLbl AOMKHbI UMeTb (hOpMYy LIMNMHAPA AMaMeTpoM He MeHee 70 MM 1 COOTHOLLEHWE auameTpa
¥ BbICOThI, paBHoe 1/2 — 1/2,3. Mpn o6ocHOBaHWM AoMycKkaeTcsA NPUMEHSITbL 06pasLibl AamMmeTpoM He MeHee 45 Mm.

6.3.2 O6opyaoBaHue u npubopbl

6.3.2.1 B cocTaB ycTaHOBKW A1 UCTIbITAHUS MEP3TOro rpPyHTa METOLOM OAHOOCHOTO CXXaTWUsl JOITKHbI BXO-
OUTb:

- nnatdopMbl (NodBwxHas U HenoaBwKkHas ) ¢ Habopom npucnocobneHuii ANs yCcTaHOBKU U KpereHnst 06-
pasua rpyHTa;

- MexaHW3M 41151 BepTuKanbHoro HarpykeHust obpasua;

- YCTPOWCTBA 4151 U3MepPeHUsl MPoAobHbIX U NonepeYHbIX AedopMaumii.

MprHUMNManbHas cxema ycTaHOBKW NpuBeAeHa B NpusioxeHum C.

6.3.2.2 KOHCTpYKLMS YCTAaHOBKM 1 MexaHU3Ma ANsi BePTUKANbHOro HarpyxeHus obpasua rpyHTa gonmkHa
obecneynsaTb:

- BO3MOXHOCTb Harpy»eHusi obpasLia rpyHTa HenpepbiBHO NPU NOCTOSIHHOW CKOPOCTU AedhopMUPOBaHUA
obpasLa He MeHee 1 MM/C N cTyneHn AnuTensHOCTbIo He Gonee 5 ¢;

- 06LLyto Harpysky Ha obpasel, rpyHTa He MeHee 15 kH;

- BO3MOXHOCTb OTHOCUTENbHON Aedropmaumm obpasua He meHee 0,2,

6.3.3 NMoaroToBKa K UCNbITaHUIO

6.3.3.1 O6paseL, rpyHTa M3roTaBNUBAKOT C y4eTOM TpeboBaHuii 6.3.1.316.3.1.4.

6.3.3.2 OGpasel, W3BfekaloT U3 KosibLia, NoMeLLalnT MexXay HUKHUM U BEPXHUM LuTamnamMu U NpoBoasT
cregytoLye onepawmu:

- 3aKpenIAOT NapoBnaroHenpoHULaeMyto 0601104Ky Ha GOKOBbIX MOBEPXHOCTSX LUTaMMOB;

- 0bpaseL, co LUTaMNaMm1 MOMELLAIOT Ha HKHIOK HEMOABWXKHYIO NNaThopMy YCTaHOBKN U LIEHTPUPYIOT;

- 3aKpennsioT YCTPONCTBA AN UaMepeHUusi nonepeyHbIX U NPoaosbHbIX Aedopmaliuin obpasua.

6.3.3.3 lNocne BbiaepxmMBaHus obpasua rpyHTa B ycTaHOBKe NPOBOAAT NpeasaputensHoe obxaTue obpasua
AaBneHneM, paBHbIM HanpsbkeHulo oT cobCcTBeHHOro Beca rpyHTa Ha rnybuHe ot6opa obpasua (Ho He Gonee
MOJSI0BUHbI YCIIOBHO-MIHOBEHHOMO 3HaYEHUs1 Npeaesia NpoYHOCTU Ha OHOOCHOE CXaTwue), B TeueHue 15 c. 3atem
ob6paseL, pasrpy>atoT, 3anucbIBaloT NokasaHus NpubopoB 1 UKCUPYIOT BpeMSA Havana UCMbITaHWi.

6.3.4 NpoBeaeHUe UCNbLITaHUA NPU HenpepbIBHOM GLICTPOM BO3pacTaHUKU Harpy3ku ansa onpege-
NeHUA yCroBHO-MIHOBEHHOTO 3Ha4YeHUA npegena NPoYHOCTU Ha OAHOOCHOe cxaTue R,

6.3.4.1 K 06pasuy nnaBHo, He Jonyckasi yqapoB, NpUKNaasiBaoT Harpysky, HenpepbiBHO yBenu4ynsas ee
n obecneynBasi NOCTOSIHHYIO CKOPOCTb AechopmrpoBaHust obpasua He MeHee 1 MM/C, Unn CTYNEeHAMN ANUTENbHO-
cTblo He 6onee 5 c.
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6.3.4.2 VcnbiTaHve JoMKHO NPoAoIKaTLCS 0 MOMeHTa paspylieHusi obpasua, ecnu paspyLlueHie HOCUT
XpYNKUA Xapaktep, wUin 0o MOMEHTa, Kora OoTHOCUTeNbHaa NpoaonbHasi Agedopmaumsi AOCTUTHET 3HAYEHUs
£2>0,20, ecnn obpasey gedopMrpyeTcs BsA3KO, 6€3 BUANMBIX NPU3HAKOB pa3pyLLEHUSI.

6.3.4.3 B npouecce ncnblTaHsA NPOBOAAT aBTOMaTUYECKYHO 3annch Harpysku Ha obpaseu, 1 ero gedopma-
LA, Mpw OTCYTCTBUM CUCTEMbI aBTOMATUYECKOH 3anvcu chMKCUPYIOT Harpy3ky U BbICOTy o6pasLa rpyHTa B MOMEHT
€ro paspyLueH1s Unu BsA3koro AedopMUpoBaHms.

6.3.5 NpoBeaeHMe UcNbITaHMA Ha Non3yvyecTb ANA onpegeneHUs npefenbHO ANUTENbLHOIO 3Ha-
YeHUs nNpepena NPoYHOCTU HA OAHOOCHOe cXaTue R, WU XapakTepucTuk gedopmupyemoctu E, 9, A

6.3.5.1 K obpasLy nnaBHo, He gonyckas yaapos, NPUKNaabIBaloT HarpysKky, yBenMunsas ee paBHbIMU CTY-
MeHsIMU HarpyXeHusl. Bpems npunoxkeHust Harpysku Ha Kaxxaomn cTyneHu 4omkHo 6biTb He 6onee 30 c. Ha kaxaon
CTYMeHM 0ceBoe HanpsxeHhe B 06pasLie A0/MKHO BbITb NOCTOAHHLIM (G, ; = const).

6.3.5.2 Harpysky Ha obpasey rpyHTa F;, KH, Ha KaXxgaon cTyneHun HarpyxeHus onpegensoT no dopmMyne

76, ;d3
F = $, (6.9)
rae d; — cpegHuii anameTtp obpasLia rpyHTa B MOMEHT NPUSIOXKEHUsI O4ePeaHON CTYNEHN HarpyXeHus, CM.
6.3.5.3 HanpsbkeHue o, ;, Mla, Ha kaXkaoi cTyneHn HarpyxxeHua onpeaensioT no popmyne
Rye n;
C.i="40 > (6.10)

rae R, — YyCNOBHO-MIHOBEHHOE 3HaYeHVe Npeaena NPoYHOCTU FpyHTa Ha OAHOOCHOE CXaTue, onpeaenseMoe no
peaynsTaTam UcnbiTaHus Npu HenpepsiBHOM BbICTPOM Bo3pacTaHuu Harpysku, MMa (cm. 6.3.7.2);
n; —nopsiAKOBbIA HOMEP CTYNEHW HarpyKeHUs!.
6.3.5.4 3HaveHve 6, ;, AonyckaeTcsa onpeaenaTs no gopmyne

Rn,'
Gzi="5 »

(6.11)

rae R— pacyeTHoe conpoTUBMEHWe rpyHTa noAa nogoLweoi chyHaamMeHTa, onpeaensieMoe B COOTBETCTBUM C NMPpU-
noxeHvem T.
6.3.5.5 [Inst obecneveHnst NOCTOSIHCTBA OCEBOro HaNPsXXeHWUA B obpasLie Ha KaXkaoW CTyNeHN HarpyXeHnsi
AONONHNTENILHO YBENUUMBAIOT Harpysky F; Ha AF; ; npu yeenuueHun avametpa obpasua Ha 3 % ¢ MOMeHTa
Havarna UCrbITaHUs Uy NpeaecTBYOLWEro AorpyXeHUs.
3HaueHue AF; ;, kH, onpepenstoT no opmyne

2 2
AF, ;= %Gz,r‘(di,i‘ di,f—1)f (6.12)

rae d; ;— avameTp obpasua B MOMEHT AOTPY)KEHUA, CM;
d; j_1 —AnameTp 06pasLia B MOMEHT NPUNIOKEHNS! CTYNEHU HArpyXKeHWUS! Ui NPELLLIECTBYIOLLETO IOTPY)KEHUS, CM.
Mpu o6ocHoBaHUM AonyckaeTca onpeaensTb M3MeHeHWe nnowaau obpasua no opmyne

d = dy(0,89 + 0,97), (6.13)

rae d, — AvameTp obpasLia B Havane onbITa, cm;
€ — OTHocuTenbHas NpogosibHasa aecopmaums obpasua.

6.3.5.6 MNMpogomkuTensHOCTL ASUCTBUST KaXKAoW CTYNEHN HarpyXeHUa AosxkHa 6biTb 24 y, npu obocHoBsa-
HUM — 48 y 1 Bonee.

6.3.5.7 Ha kaxxaow cTyneHun Harpy>KeHus 3anucbIBatoT NokasaHWa yCTPONCTB Anst usmepeHust gecopmaumin
Yyepes MHTepBasbl BpeMeHW, NpuH1UMaemble no 6.1.4.3, 1 cTpoAT rpacuk 3aBUCUMOCTU NpogosbHON AedopMaLmm
ob6pasLa rpyHTa oT BpeMEHU — KPUBYIO NOS3y4ecTy (CM. NPUNoXeHue Y, pucyHok Y.1).

6.3.5.8 UcnbiTaHue npogomkaroT A0 Tex nop, Noka npouecc AedopmuposaHus obpasua He nepergeT B
cTaguio HesaTyxatoLLel Non3y4ecty (CTagus HesaTyxatowen Nossy4ecTn cHUTaeTcsa AOCTUTHYTON, koraa gedop-
MaLmu o6pasuia 6yayT pasBuBaTLCS C NOCTOSIHHOM UMW YBEMUHYUBAIOLLLENCA CKOPOCTLIO) UNN OTHOCUTENbHAA NPOo-
AonbHas aedopmaums obpasua gocTUrHeT 3HadeHus 0,20.

CkopocTb gecdopmMaLMu cuMTatoT NOCTOSIHHOW, €CNK B TpeX NocneaoBaTeNnbHbIX UHTepBanax naMepeHuin
Aedopmauus namensietcst He 6onee yem Ha 0,02 mm 3a 2 u.
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6.3.6 NMpoBepeHne UcNbITaHUA Ha NoN3y4YecTb ANA onpegeneHus koadduumreHTa BA3KOCTU CUMBb-
HOMBAUCTLIX FPYHTOB N

6.3.6.1 K obpasuy rpyHTa NnpuknaabIBaoT Harpy3Kky B COOTBETCTBUM € 6.3.5.1.

6.3.6.2 Harpysky Ha obpa3seL Ha kaxgol cTyneHu onpegensioT no 6.3.5.2 — 6.3.5.4.

6.3.6.3 ina obecneyeHnss NOCTOAHCTBA OCEBOrO HAMPSLKEHUS BbINOMHsIIOT TpeboBaHus 6.3.5.5.

6.3.6.4 Kaxxayto cTyneHb Harpy>XeHus BelgepXXvMBatoT 40 YCIMOBHOWM cTabunusaummn npogonsHon gedopma-
uumn obpasua rpyHTa, npuHuMaemol no 6.1.4.5, unv oo AoCTMKEHUs CTaaumn HeaaTyxaloLLeln Non3y4ecTy.

6.3.6.5 Ha kaxxaow cTyneHun Harpy>keHus 3anucbiBatoT NoKasaHWUs yCTPOUCTB Anst usmepeHust aecbopmauyin
obpasLa rpyHTa Yepes uHTepBarbl BpeMeHU, puHMMaemMble no 6.1.4.3.

6.3.6.6 B npouecce ucnbITaHns Ans kaxxaow CTyNeHn Harpy>XeHust BeiNoSHAIOT cneayloLmue onepauuu:

- CTPOSAT KPUBYHO NON3y4ecTu (CM. pucyHok Y.1 npunoxeHus Y);

- Ha KPUBOW MOM3y4ecTy BbIAENSIOT JIMHEWHbIE YYacTK1, oTpaxatoLuve aedopMrpoBaHue obpasLa rpyHTa c
MOCTOSIHHOW CKOPOCTbIO, ECNA OHO UMENO MECTO NPY AaHHOM 3HAYEHUN HaNPSKEHUST;

- ANS BblAENEHHbIX JIMHENHbIX y4acTKOB ONpeaensioT 3Ha4eH1e ckopocTu AedbopmypoBaHys obpasua v, MMM,
ro coopmyrne

Vi = AL (6.14)

rae Ah; — pasHoCTb NpoAosbHBIX AecbopmaLyii ob6pasua rpyHTa B KOHLE U B Havane nepuoga AedopmypoBaHus
rPYHTa C NOCTOSIHHOW CKOPOCTHLIO Ha - CTYNEHW HarpyXeHus, Mm,
Af; — npogonxUTenbHOCTL Neproaa AedopMUpoBaHns obpasLia rpyHTa ¢ NOCTOAHHON CKOPOCTbIO Ha A CTY-
MeHU HarpyxxeHus, 4;
- M0 BbIMWCIIEHHbLIM 3HAYEeHWSIM ONpeaenstoT 3HaYeHWs CKOPOCTU OTHOCUTENBHOMO AetopMUpoBaHUs 0bpas-

ua rpyHTa £;, 1/4, Ha /- CTyneHu HarpyxeHus no chopmyrne

¢ ="

J = (6.15)

roe h— HavanbHas BbicoTa obpastia rpyHTa, M.
6.3.6.7 Ha ocHoBaHW/ Nony4eHHbLIX 3Ha4eHWI €; CTPOAT PEOrorMyeckyto KpUBYIO, OTPasKaloLLlyto 3aBUCK-

MocTb £; = f{0;) (CM. PUCYHOK Y.2 NPUNOXKEHUS Y).

Peonornyeckyto KpUBYH Ha HayanbHOM yyacTke anfnpoKCUMUPYIOT NPSIMOA HaunyyLliero NpubnmxkeHus K
aKcrnepuMeHTanbHbIM ToYkam rpadryeckn UM MeTo4oM HarMeHbLLMX KBaapaToB.

6.3.6.8 UcnbiTaHKe 3akaH4MBarOT, Korga Ha HavaribHOM IMHEMHOM yYacTKe peoriorm4eckoin KpUBOK nosyye-
HO He MeHee TpeX 3KCMNeprMeHTaNbHbLIX TOUEK 1 CTOSBKO XKe 3a ero npeaenamu nocne nepexoia paccMatpuBae-
MOV 3aBUCUMOCTM B HEMTUHEHY!O.

Ecnu ykazaHHOe YCNOBWE He BLINOIHSIeTCsl, ToO He06X0AUMO YBEIIMYUTL YUCTIO CTYMEHEN Harpy>KeHusI.

6.3.7 O6paboTka pesynsTaToB

6.3.7.1 Pe3ynbTaThl UCnbitTaHWii o6pabaTeiBaloT 0qHOBPEMEHHO C MPOBEeAEHWEM CaMMX UCTIbITAaHWIA U Nepe-
X0[ K crnegyrolemy atany UCNbiTaHUiA (CTYNEHW HarpyXeHusl, Aorpy>KeHusl U T. A.) OcyLLeCcTBASIOT nocne obpa-
GOTKV pe3ynsTaToB Ha NpeabiayLWweM sTare.

6.3.7.2 Mo pesynkTaTam UCbITaHWs! Npy HenpepbiBHOM BbICTPOM Bo3pacTaHWu Harpy3ku (cM. 6.3.4) onpege-
NAT YCNOBHO-MIHOBEHHOE 3HaYeHUWe npeaena npoYHoCcTM Ha ogHoocHoe cxatue R, MIMNa, no chopmynam:

F
Roc = A, — NPV XpyrnKom paspyLueHn1 oGpasiia; (6.16)

F
Roe = A, — NPV NNacTU4eckom paspyLleHun obpasuga, (6.17)
rae Ay U A,,— COOTBETCTBEHHO HavasibHasi U KoHevHasi (ocre NpoBeAeHUs UCTIbITaHWS) NoLwaam nonepeyHoro

ceveHusi obpasua, cmMZ;
F — paspywarouwias Harpyska, kH, onpegensiemas o 6.3.4.2, 6.3.4.3.
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6.3.7.3 MNpepgenbHO AnUTENbHOE 3HaYeHWe Npeaena NPoYHOCTM Ha 0AHOOCHOE CxaTtue rpyHTa R, MMa,
onpeaensitoT No pesynsraTtam UCMbITaHWS Ha Mon3yyecTb, NMPOBEAEHHOrO B COOTBETCTBUM ¢ 6.3.5, no dopmyne

R, = 0,60,_1, (6.18)

roe oy_ 4 — HanpsikeHue B 06pasLie rpyHTa Ha CTYMEHW HArpyXXeHus, NpeaLlecTBytoLLel K- CTyneHn, Ha KoTopow
npoLecc AecopmmpoBaHisa obpasLia nepexoanT B CTaAMO HeaaTyxatoLLel ronsy4ectu (cm. 6.3.5.8), MIMa.
6.3.7.4 Mo pesynbTaTam 3T0ro e ncnbiTanns (cM. 6.3.5) onpedensiioT Takke XapakTepucTuku aedopmumpy-
€eMOCTW Mep3noro rpyHTa £, A n 9 B COOTBETCTBUM € MpunoxeHnem .
6.3.7.5 Mo pesynsTatam NcnelTaHWs, NpoOBeAEHHOTO B COOTBETCTBUM € 6.3.6, onpeaensitoT koaddnumneHT
BSI3KOCTW CUNBbHOMBANCTLIX TPYHTOB M, MIMa - 4, ¢ TouHocTeio 10 MIMa - 4 no dopmyne

Ok-1—901
n=""3; (6.19)

roe 6, — HanpsbkeHue, COOTBETCTBYOLLIee ToUKe A nepeceyeHmns IMHENHOro yqacTka Peocrioryeckon Kpusow
(cMm. 6.3.6.7) c ocbio abeumce, MIMa (cM. npunoxeHve P);
O)_4— TOXe, uTo B popmyne (6.18) — Touka B nMHeHoro yuactka peosorndeckoit kpusow, MMa, (cm. npu-
noxexve P);
¢ — TOXe, 4To B 6.3.6.6.

6.4 MeTo KOMNpecCUOHHOro cXatusi

6.4.1 CywHocTb MeTOAa

6.4.1.1 UcnbiTaHne Mep31oro rpyHTa MeTogoM KOMMNPECCUOHHOTO CXXaTUsi MPOBOAAT AN onpeaeneHus crne-
AYOLLNX XapaKkTepucTuK gedopmmpyeMocTi: koadduumeHTa cXumMaeMocTi NNacTUMHO-MEP3IbIX TPYHTOB /M,
KoadppmumeHTa oTTamBaHua Ay, 1 CKUMAEMOCTV NPU oTTanBaHUK m st NeckoB (KpoMe rpaBenunCTbIX U Chinyye-
MepanbIX), MMHUCTLIX FTPYHTOB, a Takke 3aToppoBaHHbLIX PasHOCTEN Yka3aHHbIX BUOOB rPYHTOB Npu TeMmnepary-
pax no 4.5.

6.4.1.2 XapakTepucTuku aecpopMmpyemMocTy onpegensitoT No pesynsratam UcnbiTaHui ob6pasuos rpyHTa B
KOMMpPEeCcCUOoHHbIX Npubopax (oaomMeTpax), UCKMoYaKLLIMX BO3MOXHOCTE BokoBoro paclumpeHus obpasua npu
€ro Harpy>XeHun BepTUKanbHOW Harpyskoi B Mep3rnom Uiy oTTasiHHOM COCTOSIHUAM.

Pesynsrathl ncnbitaHuii oopmMnatoT B Buae rpadmka 3aBUCUMOCTN OTHOCUTENBbHOM Aediopmaummn obpasua
OT Harpysku.

6.4.1.3 Harpyaky npu ucnbiTaHAX onpeaensiioT U3 YCNoBUS, YTO Ha NePBOI CTYNEHWN Harpy>XeHnsi AaBrneHue
OOMKHO BbITb paBHO HaMNpsKEHUIO OT COBCTBEHHOrO Beca rpyHTa Ha rnybuHe otbopa obpasLa, a Ha nocneaHei
CTYNeHW — pac4yeTHOMY COMPOTUBIIEHUIO FPYHTa NoA noAowson yHaameHTa R, 3agaBaemMomMy B NporpamMmme
UCnNbITaHUNA.

[vanasoH aaBneHuil yctaHaBNMBalOT B 3aBUCUMOCTW OT HaNPsPKEHHOr0 COCTOSIHUA FPyHTa B MaccuBe C
y4eTOM Harpy3ok Ha OcHoBaHWe U FybuHbI 3aneraHus obpasua, a Takke TeMnepaTypbl ¥ BNaXHOCTU-NbAUCTOCTU
obpasua 13 ycrioBusl, UTo YACHO CTyneHel AoMKHO BbITb He MeHee NATU.

Mpumeyanue— lpu OTCYTCTBUM AaHHBIX 3HA4EHWE R gonyckaetcs NPUHUMATL B COOTBETCTBUM C NMPUIOXe-
Huem T.

6.4.1.4 s vcnbITaHW ncnonb3yoT 06pasLbl Mep3noro rpyHTa HeHapyLWeHHOro COXEHUS ¢ NPUPOAHOW
BNaXXHOCTbLIO U NbAUCTOCTLIO.

TonwwHa npocnoek nbaa B obpasue AonkHa 6bITb He 6onee 2 MM, a NbaAUCcToCTb /; <0,4.

O6pasLbl AoMKHBI UMETL hopMy LIMIMHAPa AUaMeTpoM He MeHee 70 MM U BeicoTow oT 1/2 ao 1/3,5 anamertpa.

6.4.2 O6opyaoBaHue u npu6opbl

6.4.2.1 B cocTaB ycTaHOBKM A1 UCNbITAHWIA rPYHTa METOAOM KOMNPECCUOHHOMO CKaTUS BXOAAT:

- KOMNpeccUoHHbI Npubop (ogomeTp);

- MexaHW3M BepTUKanbHOro Harpy>xeHus obpasua rpyHTa;

- YCTpoiicTBa UsMepeHUsi BepTUKanbHbIX Aedopmauuii obpasua rpyHTa.

6.4.2.2 MNMpuHuMnuanbHble cxembl NPUGOPOB Ast UCMbITAHUIA HA KOMINPECCUIO B MEP3TOM COCTOSIHAM U NpK
oTTansaHuv npuBeeHbl B pasgene X.1 npunoxeHus X.

6.4.3 MoaroToBKa K UCNbLITaHUIO

6.4.3.1 O6paseL rpyHTa U3rotTaBnuealoT ¢ y4eToM TpebosaHuii 6.4.1.4.

6.4.3.2 Ina ucnbiTbiBAEMbIX IPYHTOB AOMONHUTENBHO K (OU3NYECKUM XapaKTepucTnkam, ykazaHHeIM B 4.4,
[onXHbl 6bITe oNpeaeneHbl crneayoLme XxapakTepUcTUKA: TUM KPUOTEHHOMN TEKCTYPbl, CyMMapHas BNaXXHOCTb,
NbANCTOCTb 3a cHeT BUAUMBIX SleAsHbIX BKNIOYEHWUIA, 3aCONeHHOCTb U coepKaHue opraHU4eckoro BeLLecTsa.
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6.4.3.3 Obpasey, rpyHTa B pabo4em KorbLie NoMeLLaT B HanpaensiioWwuii LUNMMHAp oAoMeTpa 1 NpoBoAAT
cneayowme AeicTBUA:

- Ha obpasel, CTaBAT WTaAMN U LLEHTPUPYIOT ero;

- noaroTaBnMBaloT YCTPOWCTBA ANl UsMepeHusi BepTukanbHbIX gecdopmauumii obpasua cMMMETPUUHO OCK
wTamna;

- 0AOMETP YCTaHABNMBAOT Ha CTAHWUHY MOA NMPEeCcc U LIeHTPUPYIOT;

- BblIAEPXKMBAIOT 0Opa3seL, Npu TeMneparype ucnbiTaHusa He meHee 1 cyT ans obpasua gnametpom 71,4 MM
n 2 cyT — anameTpom 112,8 mwm;

- 3anNUCbIBAIOT HaYasbHble NokasaHWs NpUbopoB.;

- bUKCUpYIOT TeMnepaTypy U BpeMs Hayarna UCMNbITaHUS UK BKIHOYaloT aBTOMaTUYECKYHO 3aM1Ch.

6.4.4 MpoBegeHue ucnbITaHUA

6.4.4.1 K 06pasuy nnasHo, He goryckas yaapos, NPUKNaabIBalOT Harpy3ky NepBoi CTyMeHW HarpyXXeHusl,
co3faBas jaBneHne B COOTBETCTBUN ¢ TpeboBaHusaMu 6.4.1.3.

6.4.4.2 MNocne ctabunusaumn gedopmauum (B cootseTcTeum ¢ 6.4.4.3) yBenuumsaioT HarpysKy Ha obpaset|
CTYNEHAIMW HarpyxeHus B cooTBeTcTBUM € 6.4.1.3. HYncno ctyneHen AOmKHO BbITh He MeHee NSATK.

6.4.4.3 Kaxgyto CTyneHb Harpy>xeHusl NpuknagbisaioT nocre YCroBHON cTabunmsaumm BepTukansHon ae-
¢dopmaumm o6pasLa Ha NpeaLlecTByoLLe cTyneHW, npuHuMaemMori no 6.1.4.5.

6.4.4.4 NMpw ncnbITaHUsIX 4Ns ornpeaeneHnst 3SHadeHui Ay, Y mnocne ycroBHol ctabunusaumm gedopma-
LMK Ha NepBoli CTYNEeHW HarpyxeHus Mep3anoro obpa3ua npoBodsT oTTansaHve obpasya, NoBbiLLas TemnepaTypy
BO34yXa B NOMELLEeHUW ANs UCTbITaHWA, 1 bUKeUpytoT npy aToM Aedopmauimm obpasua Takke 40 AOCTWKEHUS
yCrnoBHow cTabunusaumnm gecopmaumun. Janee npogosikatoT UCTbITAHUE FPYHTa B oTTasiBLieM cocTosiHuW. IMpu-
palleHve AaBneHWs NpyM 3TOM Ha nocneaytowmx ctyneHax npuHumarot 0,05 MlMa ans  rMUHUCTLIX TPYHTOB U
0,075 MINa — ans neckoB., Mpy 3TOM AaBfieHUe Ha rPyHT He formkHo npesbiwats 0,3 MIMa — ana rmuHUCTbIX
rpyHtoB 1 0,5 MMNa — ans neckos.

6.4.4.5 Ha kaxaoii cTyneHu HarpyXeHvst 3anucbiBatoT NOKasaHUsl YCTPOCTB AN USMepeHUst BEpPTUKaIbHON
AedopmaLimn obpasLia rpyHTa Yepes MHTepBearsl BpeMeHu, NpuHuMaemslie no 6.1.4.3.

6.4.5 O6paboTka pesynbraTroB

6.4.5.1 Mo pesynsTaTtam UCMbITaHWUS 4N KaXA0oW CTYNEHU Harpy>XXeHus! BbIMUCTSIIOT:

- abCcontoTHYO CTabUNM3NpoBaHHYO BepTUKanbHyto aedopMaumio obpasua rpyHTa Ah;, MM, kak cpegHe-
apuMeTUYeCcKoe nokasaHne yCTPoUCTB 4ns U3BMEpPeHUs BepTukanbHol aecdopmMaumm obpasua;

- OTHOCUTENbHYI0 CTabUNU3MpoBaHHYI0 BepTUKanbHylo Aedopmauuio obpasua rpyHTa € ; = Ahi/h
(h— HavanbHas BbicoTa 06pasLa) npu UCTbITaHWK Ans onpeaeneHns my;

- OTHOCUTENbHYH CTabUNN3NPOBaHHYHO BepTUKanbHY0 AedhopmaLmio obpasua g, NPY UCNLITaHUW 4N onpe-
aenexus Ay, v m, onpegensiemyto no copmyne

Ah; — Ahg
e e (6.20)

raoe Ah; — abcontoTHas cTabunuavposaHHas aedropMaums obpasua rpyHTa nocne oTTansaHusi, Mu;

Ah, — abcontotHas cTabunnanposaHHas Aecopmauus obpasuia rpyHTa Ha nepBoil CTyNeHn HarpyxeHus (npu
OaBMNeHnW, paBHOM HanpsbKeHUIo OT cobCTBEHHOTO Beca rpyHTa Ha rmybuHe otbopa obpasua, u 4o ero
oTTanmBaHus), Mm;

h, — BbIcoTa 0bpasua rpyHTa nocrne obxartusi (4o ero oTranBaHus), MM.

6.4.5.2 Mo BbIMMCIEHHBIM 3HAYEHUSIM CTPOAIT rpadbuKu 3aBUCUMOCTU £ = f(p) U &4, = f(p) (CM. NpunoxeHune X,
pasgen X.2), rae p — naeneHve Ha obpasel, Ha KaXaol cTyneHn HarpyxxeHusi, MMa.

6.4.5.3 KoadpprMeHTHl CRUMAEMOCTU NNAcTUYHO-MEpP3NOoro rpyHta my , MNa™', onpeaensioT B 3apak-
HOM WHTepBale AaBlNeHuii p; U p;, 1 € TouHocTbio 0,001 MMa™" no cdopmyne

Er,i+1 — &fi

m; ;= )
L prisvt— Pri

(6.21)

Mpwumeyanwune — Mo sHaueHnam koapduUMEHTA CKUMAEMOCTU My ; MOXeT 6biTb BbIYUCNEH MOAYNb
necdopmaumm E; = Bimyg ;, roe B — koacpdmument, pasHbin 0,8.

6.4.5.4 KoacppuLmMeHTLI oOTTamBaHUS Ay, M CKMMaEeMOCTU NPU OTTanBaHWU m Mep3noro rpyHTa onpeaensaoT
no NPSIMOIA HamnyuLLero NPUBNUKEHUS K aKCNepuMeHTanbHbIM TOYKaM, MOCTPOEHHON rpadouieckn Unu MeToaomM
HaMMEHbLLMX KBAApaToB, TaK )€ Kak OTPEe30K, OTCEKAaeMbI 3TOW NPsIMO Ha OCU & W KaK TaHreHc yrna ee
HakrnoHa K ocu p (CM. npunoxeHuve X, pasgen X.2).
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6.5 MeTop onpegeneHnUs conpoTUBMEHUs cpe3y OTTaMBalOLMX FPYHTOB

6.5.1 CywHocTb MeToAa

6.5.1.1 UcnbiTaHWss METOAOM OOHOMIIOCKOCTHOTO Cpesa OTTauBaloLLLEro rpyHTa Mo NoBEPXHOCTU MEP3Oro
rpyHTa NPOBOAAT AN ONpeaeneHuns cneayoLLX XapakTepUCTHK: CONPOTUBIIEHUS TpyHTa cpesy T, yria BHyTpeH-
HEero TPeHUsi @ 1 yaerbHOro cLuenneHns ¢ Ansl NeckoB MeKVX W NbLeBaThblX, IMUMHUCTLIX U OpraHOMUHEParbHbIX
rPYHTOB.

6.5.1.2 OTV xapaKkTepuCTVKN ONpeaensitoT No peayfkTartam UCTbiTaHWii 06pa3sLOoB MEp3oro rpyHTa B 0HO-
MNOCKOCTHBIX CPesHbIX Mpubopax ¢ PUKCUPOBAHHOR MNOCKOCTLIO cpesa NyTem cABWUra oTTauBatollei YyacTu
o6pasLia 0THOCUTESIbHO APYrol ero YacTu — Mep3anoro oGpasia casuratolein Harpyskoi npy o4HOBpEMEHHOM
HarpyxeHuun obpasLia HarpyaKkoii, HopMarnbHOW K NroLlaan cpeaa.

6.5.1.3 ConpoTuBneHve rpyHTa cpeay onpeaensioT kak npedensHoe cpegHee kacaTenbHoe HanpsikeHue,
Mpu KOToPOM 06paseL, OTTauBatoLLEro rpyHTa cpesatoT Mo PUKCMPOBAHHONM MIOCKOCTY, Npoxodsiuel Ha 2 — 4 MM
BblLLe MOBEPXHOCTU MEpP3MOoro rpyHTa npu 3agaHHOM HOpManbHOM HanpsbkeHuW. [nsa onpeaeneHns YacTHbIX
3HaYeHWU @ 1 ¢ HeobXxodUMO NpoBeAeHUe He MeHee TPeX UCMbLITaHWA NPYU pa3nUUHbIX 3HAaYEHUSIX HOPMArbHOro
HanPsHKEHNS.

6.5.1.4 OTTanBaHue o6pasLIoB MepP3oro rpyHTa NpoBoasiT CBepXyY BH3. Cpes NpoBoasAT Ha KOHTaKTe oTTa-
MBAIOLLLEro rpyHTa ¢ Mep3nbiM Croem («MPUKOHTaKTHbLIN Crom»).

6.5.1.5 VcnbiTaHna NpoBoasiT MO CXeMe HEKOHCONUAMPOBAHHOTO GLICTPOro cpeaa.

6.5.1.6 Ina UCNbITaHWA MCMonb3yoT o6pasLbl Mepanoroe rpyHTa HeHapyLeHHOro CroXeHWUs ¢ Npupoa-
HOW NIIOTHOCTbHO, BNAXHOCTHHO U NMbANCTOCTLIO UN 06pasLibl HAPYLUEHHOTO CIOXKEHWS C 3a4aHHBIMK 3HAYEHUSIMA
MNOTHOCTU W BNaXHOCTU. OBpasubl A0MKHbI UMETE hopMy LMNMHAPA AnamMeTpoM He MeHee 70 MM U BLICOTOW
0,7 — 1,0 anameTpa.

MpumeyaHwne — o cneynanbHoOMy 3a4aHUIO MOTYT MPUMEHATBCA APYrMe MeToAbl OTTamBaHWusi TpyHTa U
KOHCTPYKUUKN NpU GOPOE, oGecneqMBarou.l,me MogenupoBsaHue npouecca npomepsaHna — OTTanBaHUS U HarpyXxeHus
rpyHTa.

6.5.2 O6opyaoBaHue N npuéopbI

6.5.2.1 B cocTaB ycTaHOBK/ ANS UCTIbITAHUA OTTauBaloLwero rpyHta MeToaoM OAHOMNSIOCKOCTHOMO cpesa
MO MOBEPXHOCTWM MEP3roro rpyHTa A0SKHbI BXOAUTL!

- cpe3Hoi Npubop ¢ hrMKCUpOBaAHHOW NTOCKOCTLIO Cpesa, COCTOSILLNIA U3 NOABWKHOW U HEMOABWKHOW Yac-
Tel, BKovaoLwui B cebs pabouue konbLa ¢ BHYTPEHHUMU pa3mepamu o 6.5.1.6;

- )KECTKWI TeNMoBOoW LUTamn ¢ perynmpyemMon NOCTOAHHON TemnepaTypoi;

- YCTPOWCTBO ANs CO34aH1s1 U perynnpoBaHusa TemnepaTypbl TENSIOBOTO LUTAMNa;

- faTyuKK (LLynbI U Ap.) Anst KOHTPONA rpaHnubl pasaena oTTavBaroLLEero U Meparoro rpyHToB;

- MEXaHU3M BEpPTUKArIbHOMO Harpy>xeHus obpasua;

- MexaHW3M co34aHWsl FOPU30HTasIbHOW Cpe3atoLLe Harpy3aku;

- YCTPOWCTBA U3MEPEHUSI BEPTUKASbHBIX U FTOPU3OHTaNbHbIX AechopMauimin obpasua.

MpuHuMnUMansHas cxema ycTaHoBKW NpueeaeHa B pasgene L. 1 npunoxenus L.

6.5.2.2 CpesHoii npnbop AormkeH 6biTb TapypoBaH ANA yCTaHOBNEHUs] NONMPaBKU HA NPeoAosIeHNe TPeHUs
NOABWKHOM YaCTU Cpe3HO KOpODOKU.

6.5.2.3 insa usrotoBneHus 06pasLoB Mep3noro rpyHTa HapyLeHHOrO CroXeHUst HeobXxoaAUMbI:

- chopMbl 41151 3aMOpaKUBAHUS IPYHTA;

- YIUOTHUTENb.

6.5.2.4 ®opMbl, B KOTOPbIX MPOBOAUTCA 3aMOpaXXMBaHUe rpyHTa, A0MKHbI BbITb U3rOTOBMEHbI U3 HETENNOMN-
pOBOAHOro MaTepuarna (opraHMyeckoe CTEKS1Io U Ap.) Co CTeHKaMM TOMLWMHON He MeHee 20 MM 1 obecneunBaTb
BO3MOXHOCTb MPOMOPaXKMBaHMS B 33JaHHOM HanpasfeHnu, a Takke UCKNYaTh BO3MOXHOCTb OTXKaTUs! BOAbI UK
yTeUKU ee U3 rpyHTa Bo BpeMsl NpoMopaXXnsaHus.

Cxema cbopmMbl Anst NpUroToeneHust obpasua Mep3noro rpyHTa HapyLUEeHHON CTPYKTYpbl MPUBEAEHA B pas-
aene .2 npunoxenus L.

MpumeyaHwune— [Ansa MCKTIOHEHUs paguanbHOro OTTanBaHUA U3rOTABNNBAOTCA paboumne Konbua U3 HeTten-
NONPOBOAHONO MaTepuarna uiv TErroBoi WTaMmn, guameTp KOTOPOro Ha 2 MM MeHblue auameTpa pabodero konbua.

6.5.3 MNoaroToBKa K UCNbLITAHUIO

6.5.3.1 O6pasupl rpyHTa U3roTasnsitoT ¢ y4eToM TpebosaHuii 6.5.1.6.

6.5.3.2 [Ins 06pasuoB AONONHUTENBHO K (PU3NYECKUM XapaKTepucTuKam, ykasaHHbIM B 4.4, 4OMKHbI BbITb
onpeaeneHbl TN KPUOrEHHOW TEKCTYPbI U NIbANCTOCTb.
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6.5.3.3 ObpasLibl Mepanoro rpyHTa HeHapyLLEHHOro CIOXEHWS ¢ NPUPOAHOW BIaXHOCTLIO U NbANCTOCTLIO
Bblpe3atoT 13 MOHOSIMTA UK KepHa Tak, YToBbl MpY nocnedyroLemM UCMbITaHUK OH UMEeN Mo OTHOLLEHWIO K Harpyake
OpUEHTaLWI0, COOTBETCTBYHOLLYHO NPUPOAHOMY 3areraHuio.

6.5.3.4 OGpasLbl rpyHTa HapyLLUEHHOro CNOXEHWS U3roTaBNMBatoT U3 Tanoro rpyHTa 3ajaHHoro cocTasa,
BNaXKHOCTU U MIOTHOCTY. Tpebyemasi NNOTHOCTb AOCTUraeTcsl YNOTHEHWEM PYHTA Npy 3anofHeHUU pabodunx Ko-
ney,. Mexay pabourMm KonbLamMn NoMeLLaoT NPoKnaaku Ans cosgaHns 3asopa Mexay KonbLamu.

6.5.3.5 3amopaxvBaH1e rpyHTa NPOBOAST B XOS104MIbHBIX Kamepax Npy 3adaHHoN TemnepaType B creuyarns-
HbIX chopMax 13 opreTekna. KpbllwKy dhopMbl yCTaHABIMBAKOT B 3aBUCUMOCTH OT 3a4aHHbIX YCIOBUIA MPOMOpaKuBa-
HWSI: NPU MOMELLEHWUM KPbILLKX CHU3Y — NPOMOpaXmBaHWe NaeT CBEpXY; Npu MoMeLLEHNI KPbILLKA CBEepXY — Mpo-
MopaxkuBaHue naet cHusy. Popmy c 06pasLiom nomeLLaroT B MOMeLLeHe MY XONoausbHbIN LWwkad ¢ 3agaHHoi
oTpuuaTensHoM TeMnepaTypoi Bo3ayxa.

6.5.3.6 Bo Bpemsa 3amopakvBaHUs U3MepSItOT TemMrnepaTtypy KOHTponbHoro obpasua rpyHTa, B KOTOPbINA
nomeLLaroT TepmogaTHmK. MpoMopaxuBaHWe 3akaHuYMBAaLOT, Korda TeMrepaTypa KOHTPOsIbHOro obpasLa 4oCTUIHET
3agaHHoro sHayeHus. Mocne aToro obpaseL, 13BnekaroT U3 PopMbl, FrePMETU3NPYIOT U COXPaHSIIOT B 3KCUKaTopax
(co NbAOM UK cHerom) Ao UcnblTaHuh. Bpemsi xpaHeHusi — He Bonee NATU CyTOK.

6.5.3.7 ObpaseL, rpyHTa B paboumx KonbLax rnomeLlaroT B cpesHoi npubop. Ha obpasel, ctaBAT Tennosow
LUTaMM W LLeHTpUpYLOT ero.

6.5.3.8 Temnepatypy B TEN0BOM LUTAMMNE CO3AAI0T U PEryIMpYOT C MOMOLLbIO YibTparepMocTaTa (LMpKy-
NsUUS aHTUbpU3a UNu Apyroin Heaamep3atoLlelt XKUAKOCTU) UK APYrvX HarpeearLLMX yCTporCTB. Temneparypa
Ha HUXKHe MoBepXHOCTY WTamMna He gosikHa npesbiwats 50 °C.

6.5.3.9 MNpoBoasT perynnmpoBaHie MexaHn3ma Harpysku. 3akpennsoT yCTporUCcTBa Ans U3MePeHUs BEpTU-
KarbHbIX 1 ropU3oHTanbHbIX AedopmaLmii, 3anmceiBaloT BpeMsl Hauasa ucnblTaHuiA U HavasibHble NokasaHWa Npu-
6opos..

6.5.4 MNpoBeneHne UcnbITaHUA

6.5.4.1 Ha obpasel nepedatoT B 04HY CTyNeHb HopManbHoe gasneHve p, Npu KoTopom ByaeT npoBoanTLCA
cpes. 3HadeHWe p NpuHUMatoT no Tabnuue 6.4.

Tabnuuya 6.4 — HopmaneHble AaBneHust Ha obpasel, B 3aBUCUMOCTH OT nokasaTtens Teky4ectu u koacduumeHTa
BOAOHACHIWEHMUS

FpyHTBI
HopmansHoe
[MAHUCTBIE U OPraHo-MUHepanbHble MEnNKWe U NbineBaTbie Necku ¢ naenexne p, MlMa
C nokasartenem Tekyyectn I; K03 PUUMEHTOM BOAOHACHILIEHUA S,
1, <05 S;<0,50 0,1; 0,15; 0,2
05<1 <10 0,50 < S,<0,80 0,05; 0,1; 0,15
210 S,>0,80 0,025; 0,075; 0,125

6.5.4.2 B npouecce oTTanBaHusi C MOMOLLbHO LyMa (TEPMOAATYMKOB U Ap.) KOHTPONUPYIOT TeMnepaTypy
rpyHTa B 30He cpeaa, T. €. Ha rpaHule pasgena oTTavBaloLLero U Meparnoro rpyHToB, KOTopasa AomkHa GbiTb
pacriofnoxeHa Ha 1 — 3 MM Huke BepxHell yacTu paboyero konbla B MoABWXKHON obolime (cm. pasgen L.1
npunoxeHus LI). YctaHaBnuBatoT 3a30p 2 MM MeXay NogBUXKHON U HEMOABWKHOWN YacTSMU CPE3HOW KOPOBKA.

6.5.4.3 Cpasy nocre nepegaqv HopMasibHOW Harpy3ku NPMBOAAT B AeWCTBUE MEXAHW3M CO3AaHWUA cpe3ato-
LLe Harpysku 1 NpoBOAAT cpes obpasua rpyHTa He 6onee YeM 3a 2 MYH C MOMEHTA MPUIOXEHUS BepTUKANbHOM
Harpysku.

Mpu nepegade cpesatoLleli Harpysky CTYMEHsIMU UX 3HAYEHUS! He AOMKHbI NpeBbiwaTh 10 % 3HauyeHus
HOPMarnbHOro AaBMeHNs, NPU KOTOPOM NPOBOANTCS CPE3, U NPUMOXEHWEe CTyNeHel AOMKHO CreaoBaTh Yepes
kaxable 10 — 15 ¢.

Mpu Nepeaaye HenpepbIBHO BO3pACTaOLLE cpesatoLLeit Harpy3ku CKOpoCTb cpesa NPUHUMALOT B UHTEpBa-
ne 2 — 3 MM/MUH Tak, 4Tobbl cpes Npoxoaus He 6onee YeM 3a 2 MUH.

6.5.4.4 VcnblTaHwe criegyeT cunTaTh 3aKOHYEHHbIM, €CIWM NPU NPUSTIOKEHUW OYEPEaHON CTyMNeHU cpesato-
LLLel Harpy3Ku NPOUCXOAUT MrHOBEHHbIN cpes (CpbiB) 04HOM YacTy 0bpasLia no OTHOLLIEHWIO K APYFoi UM OTHOCK-
TenbHas gecopmaLis ob6paslia npesbicuT 10 % (B 3aBUCMMOCTU OT TOTO, YTO HACTYMUT paHbLUE).

Mpw NnpoBeaeHUK cpesa ¢ NOCTOSIHHOW CKOPOCTLIO 3a OKOHYaHWEe UCNbITaHUIA NPUHUMAKOT MOMEHT, Koraa
cpesaroLlas Harpyska JOCTUrHET MakcUMarbHOro 3Ha4YeH)s1, mocre Yero HabntoaaeTca HeKOTopoe ee CHUXKeHNe
UMW YCTaHOBIEHWEe NOCTOAHHOIO 3HaYeHUs, Unn oTHocUTenbHasa aedopmaums obpasua npesbicuT 10 % (B 3aBUCK-
MOCTW OT TOrO, YTO HACTYNWT paHbLUe).
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6.5.4.5 Mocne okoH4aHUs UcnbiTaHWA obpaseL, crnegyeT pasrpy3unTb, U3Bnedb paboyee KosbLO ¢ 06pasLoM
13 npubopa 1 otobpath Npobbl ANA onNpeaeneHWa BNaXXHOCTU U3 30HbI cpesa obpasua.

6.5.5 O6paboTka pe3ynsTaToB

6.5.5.1 Mo n3mepeHHLIM B NpoLecce UCTbITaHUS 3HaYEHUAM cpesaloLeil U HopManbHOW Harpy3sokK BbIMUC-
NS0T KacaTenNbHble U HopMasbHble HanpsbkeHusi T o, MIMa, no opmynam (5.3) n (5.4) nogpasgena 5.1.

OnpegeneHue T Heo6x0AMMO NPOBOAUTL HE MEHEE YeM MNPU Tpex PasNUYHbLIX 3HAYEHUAX P, BbIMUTAA 13
KaXkgoro 3HaueHus1 T nonpasKy Ha TpeHve B Nnpubope no 3apaHee NoCTPOEeHHON TapUpPOBOYHOW KPUBOW.

Mo n3mepeHHbIM B npoLiecce UCNbITaHUs 3Ha4YeHUsiM Aechopmanm cpesa /, CooTBETCTBYIOLUM PasfUYHbIM
HanpsbKeHWsIM T, CTPOAT rpadpuk 3aBucumoctu /= f(t) (cm. npunoxexue B). MpeaenbHoe conpoTuBiieHWe rpyHTa
cpe3sy onpegensioT B cootBeTcTBUM € 5.1.6.1. N0 NonyyeHHbIM 3HaueHUAM cTpoAT rpaduk 3aBUCMMOCTU T = f(G)
(cm. npunoxeHue B).

6.5.5.2 Yron BHYTpeHHero TpeH1s @ 1 yaenbHoe cuenneHve ¢ oTTauBatoLero rpyHTa Ha rpaHule ¢ Meps-
NbIM rpyHTOM onpeaensitoT B cooteeTcTBUM €5.1.6.21 5.1.6.3.
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®opMbI NepBoit M NocNeaylLWMX CTPaHMUL, XXYpPHaNoB

na6opaTopHbIX UCMbITAHUIA FPYHTOB

Opranusauua (nabopatopus)

rocT 12248—2010

dopma nepBol CTpaHULbl XypHana

XypHan ucnbITaHUii FPYHTA METOAOM

O6beKkT (MyHKT)

CoopyxeHue

LWypd (ckBaxuHa) Ne

Imy6uHa ot6opa obpasua, M

INaGopaTopHbIt HOMep obpasua

HaumeHoBaHve rpyHTa

CnoxeHve rpyHta

BuayanbHoe onucaHwe rpyHta B na6opaTtopum

Bua vcnbiTanus

Mpu6op (Tvn, Homep)

Cxema ncnbiTaHus

Cxema unbTpauum

CBegeHusl 0 3aMavmBaHum

XKugkocTb ans 3amaumBanus (unsrpauun)

Narta ucneiTaHuin: Havano

HaHHble o paboyem konbue (o6pa3sue):

OKOH4YaHune

BbicoTta, MM

OuameTtp, Mm

Mrowaak, cm?

O6bem, cm?

Macca, 1

Macca ¢ rpyHTOMm, T

Macca obpasua, r

®duszuveckne XapakTePUCTUKM rPyHTa

3HaueHue

Xapaktepuctuka

A0 onbiTa | nocne oneiTa

Mpumevanue
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XypHan

ucnbITaHUM gnsA onpegeneHUAa conpoTuBreHUA AUCNEepPCHOro rpyHTa
OOHONNOCKOCTHOMY Cpe3y, CONPOTUBINIEHNA Mep3roro rpyHTa cpesy
no NOBepXHOCTU CMep3aHuA ¢ MaTepuanom beH,aneHTa

U conpoTUBNeHUA cpe3y oTTanBaloLlero rpyHta

I'Ipe.qBapreanoe ynnoTtHeHue
AncnepcHbIX N oTTauBarwLWNX rPyHTOB

Howmep ob6pasua

OaTta
MCnbiTaHus

[daenexve Ha
obpasey p, MMNa

Bpems MokasaHus BepTukaneHas OTHoCUTENb- MpumevaHue
CHATUA nHaukaTtopa nedopmauus HOEe cxaTue
oTcyeta BEPTUKANBHbIX obpasua Ah, Mm (HabyxaHue) €

£, v necbopmaniuii
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Cpes rpyHTa

Homep o6pasua

Hara Temnepa- Bpema Bpems ot BeptukansHoe ropuson- Kacatenb- | Abcontot- | ABcontoTHas OTHocu- | CkopocTh | Temnepa- | Mpume-
ucnobiTa- Typa CHATUA Havana paBneHve Ha TaneHas HOE Ha- Has nedopmauns | TenbHas | pnedop- Typa YaHue
HUA ncnbiTaHUA oTcuyeTta onbiTa oGpasel rpyHTa | cpesaiwowas npsbkeHue | pnedopma- cpesa ¢ pedopma-| mauuu KOHT-
T,°C G tu p, MlMa Harpy3ka T, MlMa uusi cpesa y4yeTom uua cpesa,| cpesaV, pPONbHOro
Q, kH 1, v nonpaskK Ha % MM/Y obpasua
TpeHue B Ty °C
npubope
I—A mm
MpumedaHune— Temnepatypy MCbLITAHUIA W KOHTPONbHOrO obpasua, a TaKke CKOpOCTb Aedopmaummn cpesa yKasbiBaloT MPU MCMbITAHUN MeP3nbixX
TPYHTOB.
XypHan
UCNbITaHUA FPYHTA METOAOM OA4HOOCHOIO CXXaTuA
KypHan Ne 1 Homep obpasua
Jata Paspywarowas cuna F, MMa OtHocutensHasn Mpenen npoyHocTn obpasua rpyHTa Ha ofHooC- MpumevaHue
uenbiTa- BepTUKanLHas Hoe cxatue R, Mlla, B cOCTOAHUK
HUA fedopmauma B MOMEHT
npu B BO3OYLUHO- B BOJOHa- paspyLlueHus € npupoaHoi BO3AyLIHO- BOLOHachI-
npupoaHon CyXoMm CbIWEHHOM BNaXHOCTHU CYyXOM LLEHHOM
BNAXHOCTH COCTOAHUU COCTOSHUU
KypHan Ne 2 Homep o6pasua
Harpys- Hanps- MokasaHusa gartyMkos CpefHue 3Ha4YeHusi nokasaHui MpupalleHne nokasaHu 4aT4YUMKOB OTHOCUTENbBHBIE Aedopmalun
Ka P, kH XeHue o, aedopmauuin 0aT4nkoB AedopmMalimit aedopmaumin o6pasLio. € - 10%°
MMa
npononebHbIe nonepeYHble npoaonbHbIE nonepeYHble NpofonbHbIE nonepe4vHble npoaonbHbIe nonepeYHoble
h | h d | o, d h d Ah Ad & &
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UCNbITaHUA TPpyHTa METOOOM TPEXOCHOIro CXXaTua

XKypHan

Howmep obpasua

JaTa Bpema cHaTus Bpewms {, Haenenve B BepTtukansHas Harpyska Moposoe BepTtukaneHble fgedopmauumn
ucnsITaHus oTcyeTa MWH kamepe o5, MlMa faBneHue
t, u OceBas Mnowanb Jdasnexne u, MMa Moka3sa- Oedopmaumsa| OTHocUTENb-
Harpy3ka F, obpasua p; MlMa HWUA No ¢ nonpaekow | Hasa pedop-
KkH A, cm? npudopy Ah, MM Mauus €,
OkoHYaHue
O6bemHble gedopmamm BepTtukansHoe MpumevaHune
MokazaHusa no O6bemHan gedopmaumsa OTHocuTensHan gedopma- Ha”pﬂl\)/'lﬁH”e
npuGopy ¢ nonpaskoit AV, cm® uvst €, Gy, Mila
XKypHan
UCNbITaHUA FrPyHTa MeTOA4O0OM KOMMNPECCNOHHOIO CXXaTuA
Howmep obpasua
OaTta Temne- Bpemsa | Bpemsi or| Homep OasneHue| [Jasne-| [lokasaHne MHOMKATOPOB Ab6conioT- | lMonpaBka | AbcontoTHaa| OTHocK- Mpumeva-
ucneiTa- | partypa CHATUA Ha4ana CTYNeHun Ha Hue nedopmauuii Has gedpop- | Ha gedop- | oedopmauusa| TenwHas Hue
HUA ucneiTa- | oTcyeTa onbita | Harpyxe- | o6bpaseu | pg, MMa n n cen- ETIE Mauuio ¢ yvyetom | pedopma-
HUs A tu HWst rpyHTa p;, 1 2 Ees obpasua npuGopa nonpasku uus
T, °C MMMa Ah;, mm A, MM Ah,— A, mm | obpasua €
O6paboTka KpUBOM KOHCONMAAUUM METOAOM «KOpeHb KBagpaTHbIA U3 BpeMeHU»
Hasne- BeicoTa O6wasn HDedopmauns OTHOocuTenbHas Bpems ot Havana KopeHb Bpewmsa, cootBeT- | Bpems, cooTBeT- KoaddpuuneHt
HUe obpasua h, | nedopmauns 3a CTyneHb Aedopmauus 3a NPUNOXEHUA kBagpaTHeii | ctByowee 90 % | cteyrowee 100 % | ounsTpaumMoHHON
p; MMMa MM Ah, mm Harpyskn Ah,, CTyneHb CTYNEHU Harpys- 13 BpemMeHu GUNLTPaUMOH- | UNLETPALIMOHHON |KOHCONMAauuu ¢,
MM Harpysku ¢; Kn £, MUH HOW KOHCO- KOHconuaaumm cMZ/MUH
Ve . m t t 2
nauum ty,, MUH 100 MVH (cm4/ron)
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O6paboTKa KpUBOW KOHCONMAAL MM NorapnpMniecKum MeTooM

Sy

Oasnenune | Bbicota | Obwasn fedop- OTtHOCH- Bpems ot Dedopmaunsn, Bpems, Tpe- Koadpduuuent BropuyHasn koHconuaauus
p, MNa obpasua | pedop- mauus TenbHasn ae- Havana cooTBeTCcTBYIO- | Byemoe ana 50 %|dunsrpaunorHon
h, m | mauus |3a cryneub| dopmauun 3a| npunoxenus | was 50 % nep- NepBUYHOTO koHconupauun | Aedopma- Bpems | Koathpuument
Ah, Mm | Harpy3sku CTyneHb CTyneHu BUYHOrO ynnoT- | ynnoTHeHus Iy, c, cmZ/muH uuA BTOPU41HOU
Ah;, MM Harpy3ku €; | Harpy3sku {, MUH HEHUA €, MUH cm2/ro KoHconMna-
; pysku €; | Harpy 50 (onrom) 1 et | ety [ 19 @) 19 &) | i 6
[+ 4
Xypnan
MUCMNbITaHUA 3aCONEHHOro rpyHTa Ha cydcdo3noHHoe cxaTue
Homep obpasua
Oarta | Temne- | Bpems Bpems Homep |OasneHue| Mokasanue uHguka- | AbGconiot- | Monpaska | AGconioT- OTHO- O6bem |[[lInoTHbiii | Fpagu- | Mpume-
ucnel- | parypa|cHaTua | oT Hava- | cTyneHu Ha TopoB gedopmauuii | Has aedop- Ha Has ge- | cutenbHoe |npocdpunet-| octaTok | eHT YaHue
TaHusa | uenbl- [oTcuye- | na onbl- | Harpyxe-| oBpasel Mauus fecdopma- | opma- cxarue posaB- | cdunsr- |Hanopa
TaHust |Tat, 4 | Tatu HUS rpyHTa N | np | Cpeh- | ofpasua LU0 uvs ¢ yue- [ (Habyxanne)| welica pata I
T,°C p;, MMa Hee Ah, MM | npuBopa A,| Tom A, obpasua ¢ BOAbI X, r/in  |MNalcm
MM Ah; = A, mm V,,n
O6paboTka pesynsTaToB UCNbLITAHUA
Daene- | ABcontoT- OtHOCK- OTHOCHU- OTHocu- OtHOCK- HauansHoe MNpupalue- CTeneHb BbiLeNavnBaHus conem Mpume-
Hue Has TenbHas TenbHas TeneHoe TenbHOE LaBneHue HUE OTHOCK- B, . €. YaHue
p,MMa | nedpopma- | pedopmauns | npocafgod- | HabyxaHue | cyddosuoHHoe cyddosu- TenbHOM
uua obpasua € HOCTb € €ow cxarue € OHHOro cytddo- B npouec- | lNpupawenue OTkoppek-
Ah, MM oxatusi P, 3UOHHOIA Ce OnbITa |cTeneHu Bobilwe-| TUPOBAHHOE

ocafku Ae,

nauusaHna Ap,

3HaueHue [3;
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or

XypHan
MCNbITaHUA TpyHTa Ha HabGyxaHue u ycagky

Peaynbrathbl ucnbiTaHu Habyxanua s MHI

Homep obpasua

Dara Bpemsi MokasaHue uHgukatopa AbconiotHas  aedopmaums OTtHocuTensHoe cBoGoa- Mpumevanue
UCNbLITAHUA t,u nedopmauuii obpasua Ah;, Mm Hoe HabyxaHue €
Pe3aynbTaThbl McnbITaHUA HAByXaHUA NOA Harpy3Kon B KOMNPeCCUOHHOM npubope
Homep obpasua
OaTta Bpewms OasneHue MokasaHus MHoUKATOpoOB AbconioTHas MNonpaeka Ha AbconiotHasa pedop- | OTHocuTenbHoe | [Mpumeva-
nenbl- £, Ha obpasey nedopmauuni nedopmauun nedopmauuio Mauus € y4eToOM A, HabyxaHue Hue
TaHus p,MMNa obpasua Ah;, mm npubopa A, Mm Ah; = A, mm obpasua ¢
n ny cpenHee
Pe3ynisTaTthl UCcnbITaHUA Ha yCaaKy
Homep obpa3sua
Oara Bpemsa Macca Bnax- BbicoTa OuameTp o6pasua, cm Obbem obpas- OTtHocuTenbHas ycaaka obpasua Mpumevanue
ucnbl- £,y obpasua, HOCTb obpasua, - ua, V, com®
TaHus obpasua, c™m d d, d, cpeaHui no Bbicote | no auametpy | no o6bemy
% 6h 6d 8v
XypHan
UcnbITaHUA Mep3Jioro rpyHTa lWapukoBbIM WUTAMMOM
Homep obpasua
JIERE:] Temne- Bpemsa ot | Harpyska | Auametrp | Otcuert no Fny6uHa norpyxenus BocbmuuacoBsoe MNpepenbHo anuTensHoe Mpumevarue
ncnbl- patypa | cHaTuA Hauana F, kH |wapukoBoro| parTumky WapUKOBOTO LITaAMMa | 3HAaYeHUe SKBMBANEHT- | 3HAYeHUe SKBUBAmNEHT-
TaHuA ucneiTa- |otcyeta f,| onbita £, 4 wramna nedopma- Sy, Mm HOTO cLenneHus HOTO CLemnneHus C,,
Hua T, °C d, cm Ui ¢ MMa Mlla

eq’
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Ly

XypHan

UucnbiTaHUA Mep3noro rpyHTa MeToAOM OAHOOCHOTO CXaTuA

1 UcnbiTanue Npu HenpepbIBHOM BLICTPOM BO3pacTaHUK Harpy3kKu

Homep obpasua

HNata |Temnepa-| Bpemsi | Bpemsa ot Xapaktep Paspywia- 3HaueHus guameTtpa obpasua CpepHsin BreicoTa YenosHo- MNpume-
UCIbI- Typa CHATUA Havana nedop- touan nocne ucnbitTaHua d, Mm nnowaneb obpasua MrHOBEHHOE YyaHue
TaHus | ucnbiTa- | oTcueTta | ucnwita- MupoBaHuA | Harpyska F, ceveHus B MOMEHT | conpoTusne-
HUS £, u HUR obpasua H 1-e 2-e 3-e |cpepHee | 5
A pasu K obpasua nocne | paspyweHus [HuUe ogHOOCHO-
7,°C tu ucnbiTaHua A, h, Mm My CXaTuio
cm? R, MMNa
2 UcnbiTaHue Ha NON3y4ecTb
Homep obpasua
Jata Temnepa-| Bpemsa | Bpems oT Homep Hasnenue OtcyeTbl Mo npubopam Ans uamepeHus aecdopmauuii
ncnbl- Typa CHATUSA Havana CTyneHu Ha obpaaely NPORONbHBIX MONepeyHbIX
TaHus ucnbiTa- | otcqeTa onbiTa Harpyxe- p, MlMa
HUA, £, tu el 1 2 cpenHee 1 2 3 4 5 6 cpenHee
7.°C
[MpodomxeHue
Mpogonk- Mone- OTHOCHK- OTHoCU- CpenHas MNpupaleHve Bpemsa mexay MpupalyeHne CkopocTb CkopocTb Mpume-
Hasa fe- pe4dHasn TenbHas TenbHas nnowanb nnowaau oTcyeTamm npoaonLHOM NpoaonLHO OTHOCK- YaHue
dopma- nedop- | npogonkHas nonepevHas nonepe4vHoro nonepeYHoro L=t_4 4 dedopmauim aecdopmauum TenbHOM
unA Mauua nedopma- necopmanus ceveHun ceveHun AA, Ah;, MM v, MM/ NPOAONBHON
h, MM S,, MM umst € £, o6pasua cm? Aecopmaumm
A, cv? €114

0L0c—8vecL 1001
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MpunoxeHne b
(pekomeHayemoe)

O6pasel rpaguyeckoro oopmMaeHns pesynbLTaTos
MCMbITAHMA TPyHTa METOA0M OA4HOMJIOCKOCTHONO cpesa

Pe3ynbTaTs WCMHTAKWA TPYyHTa OGOPUNANT B COOTBETCTBHN C pHCYHKamn 5.1 u 5.2

Tpabuk /=rgi)

Pucyrok b.1

Tpaduk T =t(c)
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MpunoxeHue B
(pexomeHgyemoe)

OnpeaeneHue nnowaau aedopMUpoBaHHbIX o6pasLoB
rMUHUCTLIX FPYHTOB

B.1 Ecnu oTHocnTenbHasa BepTukansHas gedopmauusi obpasua B MOMeHT paspylwenus € > 0,1, To Heobxoaumo
npu pacyeTe npegena NPOYHOCTU HA OQHOOCHOE CXaTue Y4MTbIBaTb yBeNnvueHue nnowagu obpasua.
Mnowade A onpegensitoT HEnocpeacTBEHHO M3MepeHWeM auameTpa obpasua WTaHreHUMpKynem C norpeLuHo-
cTbio 0,1 MM 1 pacyeToMm.
d2
B.2 B npeanonoxeHun o noctosiHCTBe obbema rpyHTa npw ucneiraHumn (V= VO:“Th =const) OTHOWeHWe Ao

MOXeT OblTb OnpeaeneHo Nno OTHOCUTENBHON BepTMKanbHOW Aedopmaumm €.
Mpun coxpaHeHun umnuHapuyeckon dopmel (Ah = Aghg)

A_ 1
A, i-e (B.1)

Ecrnm obpaseu nocne cxatua npuobpeTaeTt dopmy 6o4ku, Nnpuyuem guameTp Topua 604KM COXpaHAETCS paBHbIM
HavarnbHoMy AvameTtpy obpasua, To

2
1 1 _
A 4(3 T—¢ 1)' (B:2)

49



FOCT 12248— 2010

MpunoxeHne I
(pekomeHayemoe)

O6pasel rpaguyeckoro oopmMaeHns pesynbLTaTos
UCMbITAHNA TPyHTa METOAO0M OAHOOCHOIO CXaTUsi NONyCKaNbHbIX TPYHTOB
ans onpepeneHus fedopMaLnOHHbIX XapaKTepUCcTUK
Pe3ynbTatTe WCNHTAHNA TPYHTE 0OOPHANANT B COOTBETCTBUU C pUCYyHKON [.1.

fpadnk S2=+1(o) fpaduk sl=f(a)

Pucynok 1
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MpnnoxeHne [
(pekoMeHayemoe)

MpuHUMNManbHaa cxema yCTaHOBKW TPEXOCHOTO CXaTus
M TapmMpoBKKN npubopa

O.1 NMpuHunnuanbHas cxema yCTaHOBKMW AN UCNbITAHUA TPYHTA METOLOM TPEXOCHOro cXatua (cM. pucyHok [.1)

7 — oOcHOBaHMe KaMmepbl; 2 — KOpMyc Kamepbl; 3 — BEeHTWNb ANS BbiNycka BO3Ayxa; 4 — WTOK; 5 — o6pasel rpyHTa
B 060n04Ke; 6 — BEPXHWIA wWTamMn; 7 — HWXKHWIA wTamn; 8, 9 — mMaructpanu cuctemMbl ApeHaxa, NpoTMBOAaBNEHUSA
N M3MepeHnss NopoBOro gasBneHus; 10 — maructpans gaBneHusa B Kamepe; 11 — wWHAMKATOpP nepemeleHWit;

12 — ynnoTHAWUWee KOAbLO; F — Harpyska
PucyHok .1

[.2 Bnok-cxemMa yCTaHOBKMW A1 TPEXOCHbIX MCAbITAHUA FTPYHTOB (CM. pucyHOK [.2)

7 — Kamepa npubopa TPexOCHOFOo cXatus; 2 — 610K M3MEepeHWs NopoBOro AaBleHus;
3 — 610K npoTmBOfaBneHusn; 4 — 6N10K ApeHaxa; 5 — 610K gaBieHuWs B Kamepe
PucyHok A.2
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0.3 TapupoBKu Kamepbl TPEXOCHOro CXaTus

0.3.1 TapupoBKa kaMmepbl Ha cxaTue

Ona TapupoBkM Mexgy WTamnamu, NOKPbITEIMU BraXHeIMU ByMaXHbIMKU (DUNbTPaMK, NOMELWAIDT MeTannuyec-
KWl BKNagplll pasMepamMu, paBHbeiMM pa3Mmepam obpasua rpyHTa. Ltamn HarpyxaloT cTyneHamn BepTUKanbHOMO gasne-
Husa 0,01; 0,025; 0,05; 0,10 MMa w ganee no 0,10 Mla, BbigepXMBast UX NO 5 MUH 4O MAKCMMAINbHOIO AABNEHUs,
onpeaensieMoro npegenbHbIMW Harpy3kamy Npu UCnbiTaHusAx rpyHTa. Ha kaxgon ctyneHn gaeneHus 3anucbiBaloT Noka-
3aHus Npubopa Ans namepeHust BepTukanbHoW AgedopmMauum rpyHTa.

TapupoBaHue NPOBOAAT NPU TPEXKPATHOM HATPYKEHUU U Pa3rpy3ke, KaxObli pa3 ¢ 3ameHON OUNBTPOB HA HOBbIE.

Mo cpeaHeapnMeTUHECKUM 3HA4YEHUAM W3 TPex OMbITOB COCTaBnsloT Tabnuuy gedopmaumii kKamepsl NpyU pas-
TNINYHBIX OABNEHUAX.

[.3.2 TapupoBKa KaMmepbl Ha pacluMpeHue

[ns TapMpoBaHus Ha MeTannuyeckuii Bknagpiw v wramnsl (cm. [1.3.1) HageBaoT pe3anHoBylo 060N0YKY U 3akper-
NSOT ee Ha GOKOBbIX MOBEPXHOCTSIX LITAMIMOB PE3MHOBLIMW WUITM METAarNMYeCKMMM KOIbLaMM.

Kamepy 3anonHsioT paboyeit XXnaKoCTbIO U CO34al0T B HE BCECTOPOHHEE AABMNEHME TaKUMK e CTYNEeHAMU, Kak n
npu TapupoBke Ha cxaTve (cm. [.3.1), Boigepxueas ux no 30 muH. Ha kaxpoi cTyneHn AaeneHns 3anucbiBaloT nokasa-
HWA BonloMomeTpa. 3atem cOpacoiBaloT AaBneHue B TOM Xe Mopsiake.

Mo cpegHeapMPMETUYECKUM 3HAYEHUSIM M3 TPEX ONbITOB COCTaBMSIOT Tabnuuy o6bemHbIX gedopmaunii kKamepei
npy pasnuyHbIX BCECTOPOHHUX AABNEHUSIX.

[.3.3 OnpepeneHue TpeHUsl LUITOKA BO BTYSKe Kamepbl

Mpu HanuuuMM 3aszopa Mexay WTOKOM W WTaMnoM B KaMepe CO3[aloT AABfeHMe A0 MOMEHTA, KOIa HavHeTcs
OBV>XEHWe CTpenku npubopa, n3Mepsiiolero BepTukanbHble gedopmauum obpasua rpyHTa. B sTOT MOMEHT sanucbiBaiot
NOKa3aHMsi MAHOMETPa M BLIYMCIIAIOT younue Ha 1 cM2 Nnowaam NoNepeyHoro CeYeHNs WITOKA.
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Mpunoxenue E
(obasaTenbHoe)

PekoHconugauusa u BogoHacbiweHue o6pasyuoB rpyHTa
U onpegerneHue CKOPOCTU paspylueHUs o6pasLioB NpU TPEXOCHOM CXaTuu

E.1 PekoHconugauua o6pasuoB rpyHTa nytemMm BOCCTaHOBMeHus AByxda3Horo coctosHus — metog BOC

E.1.1 MeTtoa BoccTaHoBneHus dazosoro coctaea (BPC) ucnonbayeTcst Npy NPOBEAEHUM TPEXOCHLIX UCNbITaHWA
BOAOHACHILEHHBIX B YCNOBUAX MPVPOAHONO 3arneraHvs MWHUCTbIX, OpPraHo-MUHeEparibHbIX M OPraHMYecKMX TIPYHTOB.

E.1.2 MeToa npegHasHaveH And BOCCTAHOBIEHUA NPUPOAHON MIOTHOCTM U ABYXha3HOro CocTosiHuS (Npu coxpa-
HEeHVUW NPVPOAHOW BRaXHOCTW) 06pasLoB, pasynnoTHEHHbIX B pesynbrate naporasoBbIgeneHusl B npouecce ux otoopa.

E.1.3 lMpoueaypa BOCCTAHOBNEHNA (HA30OBOrO COCTABA 3AKIOHAETCS B CIEAYIOWEM:

E.1.3.1 B kamepy npubopa TpexoCHOro cxatusi ycTaHaenmBatoT obpasel rpyHTa.

E.1.3.2 OdpeHax cucTembl NpOTUBOAABNEHMS NEPEKPLIBAIOT, YTO UCKIMIOYAeT BO3MOXHOCTL OTTOKA MOPOBOW Xua-
KOCTU B MpoLLecce peKkoHconmaaumm.

E.1.3.3 MNyTem nogHATUS gaBneHus B kamepe npom3eogAT obxatne obpa3sua BCECTOPOHHUM AABMEHUEM CTyne-
HAMMWU:

- AnS rPYHTOB MArKOMMACTUYHOW M TeKyYel KOHCUCTEeHUMMn He 6onee 25 kMa,

- ONA TPYHTOB TYrOMMacTUYHON W MNacTMYHOW KOHCUCTeHumMM He 6onee 50 kla,

- ONA TPYHTOB NONYTBEpAon 1 TBepaomn koHeucteHuun ot 100 go 200 kMa.

E.1.3.4 B npouecce obxatnsi Ha KaxdoW CTyrneHW ¢ uHTepBanom 15 MuH u3mepsiioT nopoeoe gasrnexue. MNpu
NOBTOPSIEMOCTU MOKA32HWI JOCTUTHYTOE 3Ha4YeHne NMOPOBOrO AABNEHWA (PUKCUPYIOT U NPUKNAALIBAIOT CreAylolylo CTy-
neHb OaBreHusl.

E.1.3.5 B npouecce ucnbiTaHms CTPOAT KPMBYIO 3aBUCMMOCTM NOPOBOrO AABNEHUSs OT BCECTOPOHHEro [AABMNEHWs
u = f(o3). Kputepuem 3aBepLueHNs BOCCTAHOBMEHNSA ha30BOro COCTABa SABNSAETCA BbIXOA YKA3aHHON KPUBOW Ha NPAMYIO,
NPOXOAsALLYIo NoA yriom 45° He MeHee YeM Yepes Tpyu TOYKW.

E.1.3.6 Ecnu rpacovk u = f(o3) He Bbiwen Ha NpsMyio nog 45°, a gaBneHWe B Kamepe yxe AOCTUITIO 3HAYEHUN
nonHoro cpegHero ObiToBOro gaenenusi, 10 ans HH ncnbitaHna BogoHacoiweHne cHMTaeTcs 3aeeplueHHbiM, a ans KH
v K[ nenbiTaHuii  BOOOHACKILWEHME NPOogokaloT No Metogy npotveogaenexlmns (cm. E.2).

E.2 BoaoHachliweHue obpa3ua rpyHTa NpoTMBOAABIIEHUEM

E.2.1 MeTog BogoHachiWweHUss obpasua npotueoaaBrieHnem npeaHasHadeHd ansa KH n K[ TpexocHbIX ucnbiTaHui
MWHUCTBLIX, OpraHo-MUHeparbHbIX U OpraHN4YecKuxX rpyHToOB, BOAOHACLIWEHHbLIX B YCITOBUAX NPUPOAHOro 3aneraHus.

E.2.2 Metog siBNsieTcs1 BCNOMOraTenbHbIM U UCTONb3YEeTCA KaK OOMNOMHUTENbLHBIN B CNyyae, Korga BogoHachIWwe-
Hue metogom BOC (cm. E.1) He Obuno gocturHyro.

E.2.3 BopgoHacblweHne o6pa3ua npotmeoAaBneHMeM NpoBOAsIT NonepeMeHHbIM NpunoxeHmeM K obpasuy non-
HOro gaBlieHust n NpoTUBOAABIIEHUS.

E.2.4 MNMepep Hayanom BoAoHachIWeHUs obpa3sua npoTUBOAABIEHNEM HEOOXOOMMO MEPEKpbITb APEeHaX cucte-
Mbl NMPOTUBOAABIIEHUS, NMOABEAEHHbIM K OQHOMY WUIM ABYM Topuam obpa3sua.

E.2.5 MpoBogsaT o6xaTtne obpasua [AONONHUTENBHON CTYNEHbLIO BCECTOPOHHEro Aaenenust 50 klla.

E.2.6 B npouecce 06xaTusi Ha CTyneHn NPoBoAsiT U3MEpPEeHne NMOPOBOIo AABIEHUS U C UHTEpPBANoMm 15 muH. [Mpu
MOBTOPSIEMOCTU MOKa3aHUA JOCTUTHYTOE 3HaYeHue u UKCUPYIOT.

E.2.7 PaccunTbiBaioT k0athbUMeHT NOPOBOro AaBneHuUa B, paBHbIN OTHOLWEHUIO NPUPALLLEHUsI NOPOBOIO AaBMe-

HUS1 HA CTYNEHW AU K NPUPALLEHUIO BCECTOPOHHEro AaBneHus Aoy (B = AATU)'
3

E.2.8 B cucteme npoTMBOAABNEHUA NPU NEPEKPLITOM ApeHaxXe NOAHWMAIOT AaBfeHWe, paBHOE AABNEHUIO B
Kamepe MUHYC BbiOpaHHOe 3HaveHue «anddepeHumansHoro aaeneHmsy» (3dhekTMBHOro HanpsbkeHusi B o6pasue B
npoLecce ero BOAOHACLILLEHUsI NMPOTUBOAABNEHNEM), OAPEHAaX OTKPbIBAeTCS.

Mpwu™medyaHune— 3HaveHne guddepeHUNanbHOrO AABNEHNUA PEKOMEHAYETCA Ha3Ha4YaTh PaBHLIM 3HAYEHUIO
athchekTMBHOIrO HaNPsLKEHWs1, JOCTUIHYTOrO Ha 3Tane pekoHconugauwn no metogy BOC.

E.2.9 lMNocne BbipaBHMBaHWSI NOPOBOro AABNEHUA C AaBNeHWeM NPOTUBOAABNEHUA BCE npouedypbl NOBTOPSAIOTCS,
HauvHas ¢ E.2.4.

E.2.10 BogoHacblleHe CUMTAETCSH 3aBePWEHHbIM NpY AOCTWXXEHUN 3HaYeHWA koadduumeHTa NopoBoro aaene-
HUsA B — 3Havenurt o1 0,95 pgo 1,0 — npy 3TOM 3HA4YeHWe NOPOBOrO AAaBNEHUA OOMKHO ObiTb He Hmke 300 kMa,
B NPOTMBHOM CIlyuae npouenypbl NOAHATUS NPOTUBOAABNEHUA B cooTBeTCTBUM ¢ E.2.4 — E.2.8 nosTopsiloTca ao aoctu-
JKEHUS1 YKA3aHHOTO 3HA4YEeHUs1 MOPOBOIO [AABNEHUS.

E.3 MeToguka onpegeneHusi ckopoctu gecopmauumn obpasua rpyHTa npu paspyLueHuu

E.3.1 CkopocTtb gecdopmaumm ob6pasua rpyHTa Ha cTagum paspyweHnst Npyu TPEXOCHBIX UCTIBITAHUSIX Onpeaensior,
MCIonb3ysl AaHHble, MOMyYeHHblE Ha CTagun KoHconugauwm obpasua.
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E.3.2 Ckopoctb v, Mm/muH, aecopmaummn ana KH n K ucneiranun onpegensiot no cdopmyne [2]:
_ (h— Ah)eqs
T Ftyy (E-1)

rme h — HavanbHas BbicoTa o6pasua rpyHTa, MM;
Ah_, — n3MeHeHne B BbicoTe o6pasua B KOHLE KOHCONWUAAUMK, MM;

£ — OXugaemasi OTHOCUTENbHas BepTUKarnbHasa Aedhopmaumsa nNpu paspyieHnm, A. €. (MPUHMMAETCA No pesyribra-
Tam NepBoro paspyLleHus], Ansi KOTOPOro CKOPOCTb PacCYMTLIBAIOT NMpu 45 = 0,1);
F — ko3cduumeHT, 3aBUCALLMIA OT TUNA UCMbITAHUIA U YCNOBUIA APEHUPOBAHUS;

tsp — Bpems, Tpebyemoe ansa 50 % cunsrpaumroHHoli koHconuaauumn obpasua rpyHTa, MuH (cMm. 5.3.5.5, 5.3.5.6).
3Haqenus F, cootBetcTByowme 95 % guccunaumm nopoBoro AaeneHus, npueegeHsl B tabnuue E.1.

Tabnuuya E.1 — 3nauenns koacpdmumenta F [2]:

h;
Yenosua gpeHupoBaHUA B TeveHue 3Hauenuna F gna - = 2
yNAoTHeHUs (KoHconuaauun) !
KH ucnbitanue KO ucnbiTanue

OaHOCTOPOHHEE 2,1 34
HeyxcTopoHHee 8,4 34
PagvanbHoe 1 ogHOCTOpOHHEEe 7,2 56
PagnanbHoe 1 AByXCTOpOHHEE 9,2 64

MpumevaHnnsa

1 OpHocTopoHHEe ApPEeHMpoBaHNE OCYLECTBISETCS C OQHOrO Topua obpasua, ABYCTOPOHHEEe — C ABYX TOPLOB.
2 YcrnoBusA ApeHVPOBaHWUA B TEYEHWE KOHCONMAAUMU U OPEHUPOBAHHOMO CABUra AOIMKHbI ObiTb OAMHAKOBLIMW
ANA BCex 3HaveHun F.

3 PaguanbHoe gpeHupoBaHWe — Mpu HanuMuumM Ha GOKOBOW NoBepxHOCTM obBpasua nonoc unNsTpoBanbHON
6ymam (cm. 5.3.3.2).
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Mpunoxenune X
(pexomenpyemoe)

OnpegeneHune koadbULMeHTa HepaBHOMEPHOCTU paclluupeHusn
obpasua rpyHTa npu TpeXocHOM cxKaTuu

X.1 KoshdrumMeHT HepaBHOMEPHOCTU paclumpeHns obpasua b npy TPEXOCHbIX WCMbITAHWAX ONpeaensioT no
opmyne

7 oK)

rae A, — nnowagb nonepeYHoro ceveHnsi obpasua B KOHLUe sTana pekoHconmaaumm ana HH neneitanmii u atana KoH-
corvpauvu gns KH v K[ vicnbitanuii, cm2;
A, — Mnolaap MOMEpPeqHOro CeueHust B cpeaHelt yactn obpasya nocrne ucnbITaHus, cv?;
h, — BbicoTa obpa3ua B KOHUe 3Tana pekoHconvaauum ans HH veneirannii n stana konconupaumn  ans KH u KO
UCNbITAHUN, CM;
Ah, — nonHasa gecopmauun obpasua nocne MCrbITaHUsA, CM.
XK.2 Mnowagb nonepeyHoro ceveHnst obpasua A, npu (HH) nenbitaHusax gonyckaetcsi NpMHUMaTL PaBHOM NIio-
Waam HavanbHOro nonepeYvHoro ceveHns obpasua Ag.
XK.3 Mnowaap nonepeyHoro ceveHusi obpasua A, ana KH n K ncneitaHnin paccumteiBaloT no  gopmyne

V- AV,
i (K.2)

rae AV, — n3meHeHve ob6bema obpasua B KOHUE 3Tana KoHconuaaumm, cm3;

V — HavanbHblli o6bem obpasua, cmS.

XK.4 Mnowaab nonepeyHoro ceveHns B cpegHen Yactm obpasua A, Npu OTCYTCTBUM CUCTEMbI KOHTPOIS M3MEHe-
HUS nonepe4Horo ceveHus obpasua B Npouecce UCNbITAHUA AOMNYCKAeTCA onpeaensTs No pesynsrataMm NpsiMbIX U3me-
peHuit guameTpa obpasua nocne UCNbITAHUA WTAaHFEHUMPKYNEeM, NpW 3TOM AWameTp BblMMCAAIOT Kak cpegHeapudmeTtn-
Yeckoe 3HaYeHMe Tpex U3MepeHui B LeHTpanbHoW YacTtu o6pasua nog yrnom e 120°.

MpwnmedaHune— Meroa He MmoxeT GbITb MCMONB3OBAH NPU HEOTPaHWYEHHBIX aedopmauusax obpasua, No3TomMy
npu paspyLieHMn HeobXoarMo KOHTPONMpoBaTh MakcumanbHble aedopmaunm obpasua, B 0CO6EHHOCTM ANa ctaTuyec-
KOrO Harpy>xeHusl, He gonyckas nx npesbiwexHns Gonee yem Ha 15 %.
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MpunoxeHne U
(pekomeHayemoe)

O6pasel rpaguyeckoro oopmMaeHns pesynbLTaTos
NCMbITAHUSA TPyHTa METOAOM TPEXOCHOT0 CXKaTtus

1.1 O6pasel rpaduyeckoro ohopMIEHUS Pe3ynbTaToB UCMbITAHUS NPU ONpeAeeHNn XapaKTepUCTMK Npoy-
HocTum (ch. pucynok H.1)

fpaduk 1 £ = f(o-, —0 3

fpatnk 2 17=r(c

fwarpawna Kynowa—Nopa

fpaduk 3 <5\f = f {0'zf)

Pucynok i1
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.2 O6paseLl rpadryeckoro ohopMaeHNUs pe3ybTaToB UCMNbITAHUA TPYHTa NPy onpeAeneHnn XapakTeprucTuk
aedopmmpyemMoctn (CM. puUcyHok 1.2)

Mpacdmkn 1 £] = f(0])
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MpnnoxeHne K
(o6s13aTensHoOE)

Onpeaenenne KoagpUUMeEHTOB OUNbTPaLMOHHOK (MEPBUYHON) U BTOPMYHOW KOHCOoNMagaumn

K.1 Ans onpegeneHus kKoadduumeHTa puabTpaunoHHON (NepBMYHON) KOHCOAMZALMW CV KPUBYK KOHCOMMAauUn
(cm. K.2) cnepyet obpaboTaTb METOAOM «KBaApPaTHOrO KOPHA M3 BPEMEHW» WAM norapnmMmyeckMMm MeToAoM, a npu
0lHOBPEMEHHOM onpegeneHnn KoappuuneHToB punbTPaUNOHHOKW Cv, N BTOPUYHOI ca (3a CYeT MOM3y4yecTU TpyHTa)
KOHCONMAauun — norapuMnYeckuM MeToLoM.

Ha KpuBOil KOHCONMAALUN BbIAENSAT y4yacTKU (UNbTPALMOHHOA U BTOPUYHOW KOHCOMMAALMUM, a AN HACbIMHbIX
FPYHTOB C 3aaHHbIMU 3HAYEHUSIMU BMXXHOCTM W MIOTHOCTU — €eLlle y4acToK A0(hWUIbTPALMOHHON KOHCONMAaumm.

K.2 [ns onpepeneHns KoaduumMeHTa (UNbTPALUOHHON KOHCONMMAauuM CV MEeTOAOM «KBaApaTHOro KOPHS U3
BPEMEHU» MO pe3yfibTaTaM WCMbITaHWA FPyHTa Mof MOCTOSIHHLIM AaBfIEHWEM CTPOSIT KPMBYK KOHCOMMAALMM B KOOPAM-
HaTax: oTHocuTenbHas gedopmauyns e (opanHaTa) — KOpeHb KBagpaTHblii U3 BpeMeHW B MUHyTax (abcuucca) (cm.
pucyHok K.1).

MpoBOAAT NPAMYI Haunyywero nNpuénmxkeHuns ab K HayanbHOW NIMHEWHON 4YacTu KpmBoWh (0ObIYHO B npepgenax
nepBbix 50 % ©xaTus) U 13 TOUKM NepeceyeHus ab c ocbio opAMHAT NPOBOAST BTOPYH MPsIMYK ac, abcumcchbl KOTOPOii
paBHbl 1,15 cooTBeTcTBYOWMX abecumcc npsimoii ab.

MepeceueHne NpPsSMOI ac C aKCNepUMEHTaNbLHON KpuBOiA onpeaenseT Bpems , COOTBETCTBYHOLIEE CTEMNEHM

hunbTpauynmoHHoW KoHconmngaumn 0,90.

PucyHok K1 — Tpaduk 06paboTK/ KpWBOI KOHCOMMZAALUN METOAO0M
«KOPEHb KBaApaTHbIA 13 BpeMeHN»

K.3 KoathchnuymeHT hmnbTpaymMoHHOW KoHconmgauun cv, cM2/MmH (cM2/rof), BbIYMCAAKT Mo opmyne

T90h 2

=t T (K.2)
r90

roe 700 — koadhpumumeHT (thakTop BpemMeHW), COOTBETCTBYHOWMUIA cTeneHn KoHconugauum 0,90, pasHbIi 0,848;

h — BbicoTa o6pasua (cpefHsas mexay HayasibHOM BbICOTOW W BbICOTOWM MOCNE 3aBepLIEHMsA OMNbiTa HA KOHcoNuaa-
unio), cm. MNpu ABYXCTOPOHHEN (hunbTpaumMm nNpuHUMaeTCa BbicoTa, paBHasa /i/2
/0 — Bpems, MUWH;
fT — TemnepaTypHbIi nMonpaBoYHbIA KOahmuymeHT (cm. K.4).
[Ona onpepenenna BpemeHyn 100 % (UAbTPALMOHHON KOHCOAMAauuu 00 npeaBapuTENbHO BbLIYUCAAKT fe-

hopmaymio oxatua el00 = £40/0,9. M3 Toukn €100 NpoBOASAT FOPM3OHTANIbHYO NPSMYH0 A0 MEepeceyeHnss ¢ KPMBOM KOHCO-

nmaaunnm n HaxogAaT COOTBETCTBYyHLlIee 3HayeHune 0 .
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K.4 Ecnu TemnepaTtypa B 1a6opaTopum 3HaunTeNbHO oTanvaeTcs ot 20 °C, He06X04MMO BBOAUTL TemnepaTypHyo
nonpasky fT ans npueeaeHus pesynbtatoB K 20 °C B COOTBETCTBMM C Tabnuuein Kl

Ta6nuya KI1— 3HauyeHuss TemnepaTypHON MonpaBKu
Temnepatypa, °C 10 15 20 25 30

TemnepatypHaa nonpaska fT 1,3 1,15 1,0 0,9 0,8

K.5 [1ns onpefeneHns 3HaYeHUid cv v ca NorapumMUYeckum MeTofoM CTPOSIT KPMBYH KOHCOMMAALUM B KOOPAWMHA-
Tax: OTHocuUTeNbHasa gecdopmauus e (opguMHata) — Bpems t, MUH, OTKIagblBaeMoe Ha sorapudmmnyeckoin wkane (abce-
yucca) (cMm. pucyHok K.2).

d0 — npvBeAEeHHbI HOMb

PucyHok K.2 — T[pamk 06paboTKM KpMBOIM KOHCOAMAALMW NOrapuMuUyYecknm MeToAoM

K.6 Ha KpvBOil KOHCOMMAauuu cnepyeT HalTW 3HayeHMe OTHOCUTENbHOWN Aedopmaunn, COOTBETCTBYHLLEE Hyne-
BOMY MEPBMYHOMY CXaTuto (OTKOPPEKTUPOBaHHbIA HoMb Komnpeccun dO). [nA 3TOro Ha HavanbHOW 4acTU KPUBOW BbIOW-
patT Toukn ¢ abcumccamm 0,1 n 0,4. Pa3HOCTb OpPAMHAT [aHHbIX TOYEK, OT/IOXKEHHAA BbiWe HayasIbHOW TOYKWM rpadmka,
onpefenut npuBegeHHbIn Honb do.

K.7 Mo KpuBOWA  KOHCOMMAaUuW HaxoaaT paedopmaumio, cooTBeTcTByWy 100 %-mMy dunbTpaynmoHHOMY
CXKaTuio Npu 3af,aHHOl Harpyske. [1n1s 3TOro NpoBOAAT M NPOAMeBaloT [Be KacaTe/lbHbIX: KCaMOil KpyTOil 4acTu KpuBOL
(1. e. B Touke nepernba) M K KOHEYHOMY JIMHENHOMY Y4YacTKy KpMBOlM. TouKa rnepeceyeHus 3TUX KacaTesibHblIX COOTBET-
cTByeT 100 % -my nepBUYHOMY cXaTuio rpyHta. CxkaTtue, crnegywoulee 3a 100 %-HbIM MepBUYHBbIM CXaTuem, onpepenser-
CA KaK BTOPUYHOE CXaTume 3a cuyeT gedopMaunini nonsy4vectu.

K.8 Ana onpegeneHunsa koagduumeHTa UIbTPaLMOHHON KOHCOMMAALMN CV NorapudMuyeckmuM MeTogoM onpe-
AensaT Bpems, Tpebyemoe ana 50 %-ro nepBuUYHOro coxatus. [ aTOro BbIYMCAAKT AedopMaunio, COOTBETCTBYHOLLYIO
50 %-My nepBuMYHOMY CXaTuio €50, paBHyt cpefHeaputMeTU4ecKoMy 3Ha4YeHuo aedopmalnii, COOTBETCTBYHOLWNX Hye-
Bomy dO un 100 %-my cxatmto €100. Touky €50 NnpoeunpyoT Ha KpMBYKO M TEM CaMbliM HaxoAsaT cooTBeTcTBylowee Bpems f50.

Koah(hnumneHT hrunbTpaumoHHOW KOHconmugaumm cv, cM2/MiH (CM2/rog), BbIYMCASIOT Mo dhopmyrne

T50h 2

s (K.2)

rape 50— koathpmumeHT (hakTop BpeEMEHM), COOTBETCTBYHOWMNI cTeneHn koHconugauumnm 0,5, paBHbili 0,197:
h — T0 e, uto n B hopmyne K.1:
50 — Bpewms, cooTBeTcTBYylOWEE 50 %-MYy NEPBUUYHOMY CXKATUO, MUH.
K.9 KoachchuumeHT BTOpPMUHOW KoHconmaauun (6e3pa3mepHas BeNnynHa) ca onpefensioT no TaHTeHCY yrna Mexay
JINHENHbLIM OTPE3KOM KPMBOW Ha y4yacTKe BTOPMYHOW KOHCOAMAauMM 1 NpsMON, napannensHoi ocu abcumcc (Cm. pucy-
Hok K.2) no chopmyne

E(t2) - ern).
igny - ig(fi)’

roe e(f2) n s(f-]) — 3HaueHua gecopmaumm obpasua Ha yyacTKe BTOPWMYHONM KOHCONMAAUMM:
fi nf2— Bpems, cooTBeTcTByOWee gedopmaumnam e (I,) ne (2), MuH.

c« = tg«

(K.3)
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K.10 [Ins HacbIMHbIX FPYHTOB C 3aflaHHbIMW 3HAYEHUSAMU BI2XKHOCTU U NOTHOCTY KpUBas KOHCOMMAauuu B 3aBW-

CUMOCTW OT CBOICTB FPyHTOB MOXET umeTb Tpu (KpumBas a) unn aa (KpuBas 6) yvacTka: AounbTpauMoHHON KoHconuaa-

un, hunbTPaLVMOHHON KOHCOMMAAUMM M BTOPUYHOW KOHconupauum (CM. pucyHok K.3).

PucyHoK K.3 — TpadmKn KpMBbIX KOHCONMAAUMM ANS HACLIMHbLIX TPYHTOB
C 3a/laHHbIMUN 3HAYEHMAMY BNAKHOCTY W NAOTHOCTU

KoathdpmumneHT godunbTpaymoHHON KoHconugauum c', (KpuBble a U 6) BbIYUCASAKT MO TaHreHCy yrnaa HakaoHa
KacaTe/lbHOW K NepBOMY y4yacTKy KpuBbix € = f(t), OKOHYaHMe KOTOpOro onpefensieTcs nepeceyeHMeM KacaTeslbHbIX K
nepBoMy M BTOPOMY yyacTkam Kpusoi, no chopmyne (K.3), B KOTOPOW/ pa3HOCTb gedopmMaluii B YNC/IMTENle 3aMEHSIOT Ha

(r'-r'o), cooTBeTcTBYlOLLYI0 BpeMeHn V u t0.
KoadhpmumneHT unbTpaumoHHOM KoHconugaumn (kpueas a) BblumcnsatoT no dopmyne (K.2), B KOTOpoi
(K.4)

rge e|] cootBeTcTBYeT BpeMeHn [a, a e'— BpemeHu ta.
KoadhpnumneHT BTOPMYHON KOHCOMMAAUMKM BblUMCAAT no popmMyne K.3, B KOTOpOIA:

- ANA KPYBOI a pasHoCThL Aedopmauunii ¢ cooTBeTCTBYeT BpeMeHu 2 u [ a;

- oA KpyBol 6 pasHoCTb gedopmaunii e CooTBETCTBYeT BpemeHun t2 n fg.
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MpunoxeHwne J1
(pekomeHayemoe)

O6pasel rpagnmyeckoro oopmMaeHnsa pesynbTaToB UCMbITAHUA TPYHTOB METOA40M
KOMNPECCUOHHOT0 CXaTus (cm. pucyHok N1.1)

Fpacduk 1 e= f(p)

Fpapuk 2 e = f(p)

Fpacuk 3 e = f(p)
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MpnnoxeHne M
(pekomeHayemoe)

MpUHUUNNaNbHble CXeMbl KOMMNPECCUOHHO-(PUNBbTPALMOHHBLIX NPUG0OPOB
n opopmaieHne pPe3ynbTaTOB WUCMbITAHWS 3aCOJIEHHOTO FPyHTa

M.1 MpUHLMNMANbHbIE CXEMbl KOMNPECCUOHHO-DUNbTPALNOHHBIX NPUGOPOB (CM. pUCyHOK M.1)

Nopava
BOAbI

6) [na ucnbliTaHWn NO CXemMe BOCXOASALEro NoToKa BOAbI

7 — _kopnyc; 2 — MNOAAJOH Kopnyca; 3— ocHoBaHWe Kopnyca; 4— pa6ouee konbuo; 5— Hanpasnaluee KonbLo;
— nepdopupoBaHHbIi BKNajbiw; 7 — neppopupoBaHHbliii wTtamn; O— KpblwKa; 9 — BTyNKa; —  WTOK;
11 — cnyckHasa npo6ka; 72 — wTyuep; 13 — pe3uHoBasa npoknagka; 14 — 3arnywka; 15 — BepxHee
NPUXXUMHOE KONbLO; — HUXXHee NpUuXumMHoe KOoblo; — ralika; 18— cToiKa; — wnaHr;
— CcTeknAHHas Tpy6ka; 27 — WHAMKATOpP; 22 — jepXXaTelb WHAMKATOpPA; — onopHas nfATka
nHanKaTtopa; 4— Wwapuk; — o6pa3sely rpyHta
PucyHok M.1
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M.2 O6pa3sel rpaddMueckoro opopmMaeHnss pe3y/bTaToB MUCMNbITAHUA 3aCO/IEHHOTO FPYHTa B KOMMNPECCUOHHO-
dhunbTpayMoHHom npubope (CM. pUCYHOK M.2)
Mpadmk 1 £=f(pP) (no cxeme «oaHOI KPUBOIT»)

Mpadmk 2 £=1f(p) (N0 cxeme «Tpex KPUBbIX»)

1,2, 3 — oTHOCWMTENbHOE cXaTue I FpyHTa MNPUPOLHON BAAXHOCTU B BOAOHACLIL,EHHOM COCTOSSHUM U BblWE/I0YEHHOTO
6e3 Harpy3kym B 3aBUCMMOCTU OT AaB/IEHUS COOTBETCTBEHHO; 4 — OTHOCUTENbHOE CXaTue rpyHTa B pe3ynbraTe
3amaynBaHuA (OTHOCUTENbHAsA MPOCAA0YHOCTb) MNPU 3afaHHOM faBfeHun p; 5 — oTHocuTenbHoe cyPdOo3nOHHOE

cKaTue rpyHTa npu unbTpauuu BOAbl M 3afaHHOM gaBieHun p; 6 — pgedopmaumsa rpyHTa npum HabyxaHuum esy;
7 — 3aBUCMMOCTb OTHOCUTENbHOro cyo3noHHOro cxatua £sf oT gaBneHus
(psf— HavanbHoe paBneHue cyddO3MOHHOIO CXaTua)

rpajpuk 3 E£sf=f(R)

1 — 3aBWCUMOCTb OTHOCMTENBHOFO Cy(P(PO3MOHHOrO CXaTuss OT CTEMEHW BbIWenaynBaHnsa conei,
nosydyaemas B rnpouecce nposefeHusa ucnoiTaHusa npu D > DO;
2 — 710 Xe npu D < DO; 3 — OTKOppekKTupoBaHHaa 3aBUCUMOCTb

PucyHok M.2
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MpunoxeHne H
(pekomeHayemoe)

O6pasupbl rpaduyeckoro ohopMIEHNA pPe3y/ibTaToB UCMbITaHWS
rpyHTa Ha HabyxaHue v ycaaky

H.1 O6pasel rpacunyeckoro ohopMaeHns pe3ynbTaTtoB UCNbITAHNUA FPYHTa Ha HabyxaHue (CM. pucyHok H.1)
e=p)

Mpadmk 1 Mpadmk 2

Psw — yCTaHOBNEHHOE 3HayeHue fasnenns wabyxawus (rpaduk 12);
npegnonaraence 3navenne fasnenns wabyxawus (rpaduk 2).

PucyHok H.1

H.2 Ipadnk 3aBMCUMOCTM U3MEHEHNSI 06beMa o6pasua rpyHTa V npyM M3MEHeHUM BAAXHOCTM u/Bnpouecce
ycaakm (CMm. pucyHok H.2)

V = f(w)

Ipachuk 1 padonk 2

| — nepsuii aTan cyuku; 1l — BTOPO# 3Tam CYUKW; VWY — BAAXKOCTb TAUKNCTOTO TPYyHTA Ha Npejene ycagku

PucyHok H.2
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MpunnoxeHwne Tl

(pekomeHayemoe)

MpunHunnnanbHaa cxema YCTaHOBKW AN UCNbITAHUSA
Mep3/10ro rpyHTa LWapuKoBbIM WTaMMNOM (cM. pucyHok [1.1)

3
WapuKOBbI wWTamn; 2 — MNOABUXHON CTepXeHb C fepXxaTenem wapuka; 3 — pyyka CTONOPHOro BUHTA; 4 — CTOWKMU;
5 — pblyaxHblli npecc (C cCOOTHOWeHMeM nney pblyara 5:1); 6 — onopHas nauTta; 7 — MNOABWXXHOI CTONUK;
8 — ypaBHUTENbHbIE BWHTbI; 9 — KOHTPrpy3; 10 — rupu; 11 — wuHAuKaTop fedopmaunini; 12 — obpasel rpyHra
PucyHok M.1
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MpunoxexHne P
(pekomeHayemoe)

MpuHUMNMaNbHaA CXeMa YCTAaHOBKM M pekoMeHaauum
Nno W3roTOBMEeHNI0O 06pa3L 0B AN UCMbITAHWSA MEepP3/10T0 FpyHTa
MeTOAO0M O4HOM/OCKOCTHOTO cpe3a N0 NOBEPXHOCTU CMep3aHuns
M o6pasey rpapuuyeckoro opopMaeHns pe3ynbTaToB UCNbITAHUA

P.1 MpuHUMNManbHaa cxema yCTaHOBKMW 4151 UCNbITAHWUA MeP3/10ro rpyHTa MeTo40M O HOM/IOCKOCTHOTO cpesa
N0 NOBEPXHOCTU CMep3aHmnsa (CM. pUCyHOK P.1)

1— Nep3nui rpyHT; 2 — watepnan; 3 —opaboyee KoAbyO; 4 — CPe3HaA KapeTka; 5 — kopnyc npubopa;
6 —6okoBoil uTaNn; 7-—onopHas nauta; 8 —pfMKHawomeTp; o —oboiina vapnkos; Q-—BepTUKANbHAA HArpy3Ka;
F — rOpuU30HTanbHan Harpyska

PucyHok P.1

P.2 PekomeHgaunn no n3rotoBaeHMto o6pa3y,0B MmaTtepmnana U rpyHta gsis McnbliTaHNS MeTo40MOLHOMNI0OCKO-
CTHOro cpes3a no NnOBepxHOCTU cCMep3aHna

P.2.1 W3rotoBneHve obpasuoB marepuana yHAaMeEHTa WM APYrux TBepAblX MaTtepuanos (CKasibHbIX W Nony-
CKaslbHbIX FOPHbIX NOPOA, CTPOMTENbHbIX MaTepuanos v Ap.) cnegyeTt NpoBOAUTbL TaK, YTOObI WX LIEePOX0BaTOCTb MO MO-
BEPXHOCTU CMep3aHus COOTBETCTBOBana TpeboBaHMAM 3afaHus. py OTCYTCTBMU 3a[aHUS LLepPOX0BaTOCTb NMOBEPXHOC-
T obpa3ua mMatepuana fo/mhkHa COOTBETCTBOBATH LUEPOXOBATOCTU MaTepuana B eCTECTBEHHbLIX YC/TOBUSX.

O6pasubl MaTepuana hyHAameHTa C Takol Xe LepoXoBaToCTbi0 NOBEPXHOCTH, Kaky hyHaameHTa (He nogseprHy-
TOl cneumanbHoOl 06paboTke), AO/MKHbI U3rOTOBAATLCSA C YHETOM Crefyllwmnx TpeboBaHWii:

- AepeBsHHble 06pasLbl AO/MKHbI BbITb M3roTOBMEHbI U3 HEOO6PabOTaHHO! APEBECUHBI, N MX NOBEPXHOCTb A0/HKHA
6bITb OCTpyraHa; npu 3amopaxuBaHUM 06pa3LoB ApeBecuHa A0/MKHA ObiTb B BOAOHACHILEHHOM COCTOSHWU;

- CTa/bHble 06pasLbl AO/MKHbI UMETb «FOpsYeKaTaHylo» WU «XO04HOKaTaHy» MOBEPXHOCTb B 3aBUCUMOCTM OT
BMAa Mpokara, MUCNosb3yemMoro A8 U3roToBneHuss o6pasLoB Ha TOKapHbIX, (hpe3epHbIX WM CTPorasibHbIX CTaHkax 6e3
LWANGIOBAHNA X NOBEPXHOCTW, ecnn o6paslbl NPUMEHST B3aMeH ropsyekataHoil ctanu, v co wnndoBaHWeM — B3a-
MeH XOJ/io4HOKaTaHo;

- 6eTOHHble 06pa3ubl A0/MKHbLI OblTb U3rOTOB/IEHLI C BUOPOYMNIOTHEHMEM B [1aAKON MeTa//IMyeckoi onanybke,
NOBEPXHOCTb KOTOPOW nepen 6eTOHMPOBAHMEM MOKPbLIBAKT M3BECTKOBLIM WM FIMHACTBIM PacTBOPOM; Ha MOBEPXHOCTU
06pa3LoB, CMep3aloLWnXCs C FPYHTOM, He [O/DKHO ObiTb PAKOBMH W 3a)Ke/Ie3HEHHbIX Y4YacTKOB.

Mpn unsrotoBneHun o6pasLoB MaTepuana yHAaMeHTa, MOBEPXHOCTW KOTOPOro nogsepratwT cneuunanbHo obpa-
60TKe Kakum-1Mbo cnocobom, NOBEpPXHOCTb 06pa3uoB crnefyeT obpabaTbiBaTb TakMM >Xe CMocO60M.

MprMeHeHne apyrnx cnocobosB 06paboTKM NOBEPXHOCTEW 06pa3LoB AN18 NPUAAHUA MM TaKoW Xe LIepoxoBaTocTH,
KaK y GOKOBOI MOBEPXHOCTU (hyHAAMeHTa, [ONYCKaeTCs MpU YCN0BMM UHCTPYMEHTa/IbHOWM OLEHKM Klacca LuepoxoBaToc-
™ B cooTBeTcTBUM ¢ TOCT 2789. LlepoxoBaToCTb AOMNYCKAeTCs OLeHMBaTb CPaBHEHWEM C 3TasSIOHHOM MOBEPXHOCTbIO,
N3roTOB/IEHHOW B COOTBETCTBMM C TpebGoBaHuamn TOCT 9378.
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P.2.2 O6pasel, Buga «rpyHT (TPyHTOBbLIA pacTBOp) — MaTepuan» roToBsT B creaylouleli nocnefoBaTeslbHOCTU: B
OMOpHOEe KO/blLo hopMbl MEPBOro Tuna NoMeLlarT MaTepuas, 3aTeM Ha Hero ycTaHaB/MBaKT paboyee KOJbLO CPe3Ho-
ro npuéopa, Ha KOTOpoe MOMELLAlT 3alyMTHOE KOMbLO (hopMbl. Paboyee KOMbLO 3ano/HST 3apaHee MOAroTOB/IEH-
HbIM FPYHTOM WM FPYHTOBbIM PacTBOPOM 3a[aHHOr0 cocTaBa W BAaXHOCTWU. [puW 3anonHeHMn paboyero KosbLa rpyHTOM
HapyLEeHHOro C/IOXeHNs [06uBaloTCs TpebyeMoil MAOTHOCTU rpyHTa. KpbllwKy OpMbl yCcTaHaBAMBAKT B MOJSIOKEHME B
3aBUCUMOCTU OT 3afaHHbIX YC/I0BUIA MPOMOPaXMBaHUSI, @ UMEHHO: NPV MPOMOPaXMBaAHUU Yepe3 TFPyHT — CHU3Yy; npu
nNpomMopaXKuBaHUM 4yepe3 MaTepuan — cBepxy. [pu OTCYTCTBUM AaHHbIX 06pasel, NPOMOPaXMBaKT Yepe3 martepuan.

P.2.3 O6pasel Buaa «ied — Martepuan» NoArOTaBMMBAOT B CleAyloLleil nocnefoBaTe/lbHOCTU: 06pasel, MaTepu-
ana nomMelLalT B OMOPHOE KOJbLO (hOpMbI MEPBOro TuMa, Ha Hero ycTtaHaB/MBalT paboyee KO/bLO Cpe3Horo npubopa,
Ha KOTOpoe MOMeLLaT 3alnTHOE KOMbLO (DOPMbI Y CHU3Y YCTaHaBMMBAKOT KPbIWKY (hOpMbl. POpPMYy NepeHocAT B nomMe-
WeHNe € 3ajaHHOl OoTpuLAaTENbHON TemnepaTypoil, rae nocfe ee OXNaXAEHUs HaMOPaXWMBAaKT el Ha MaTepuan.

llen, HaMmopaXkMBaT C/MOSIMU TO/ILWMHON A0 5 MM, NMpUYeM KaxKAblii HOBbI/i CNO HaMopaXKMBaeTCs Moc/sie MOJSIHOro
3amMep3aHusa npeabiayLiero.

[ns HamopaKMBaHWS NPUMEHSIIOT BOAY, OX/TaXKAEHHYH 40 TeMnepaTypbl 3amep3aHus.

Ecnun 3apgaHnem TpebGyeTca McnbiTaTb fief NPUPOAHOr0 CMOXEHUS WU nep, o6pasoBaHHbIA B YCNOBUSIX, MOAENU-
pyloLWmMX NpupoaHble, To o6pasel, baa Bbipe3alwT U3 MOHoMMTa Mo chopme paboyero KonblLa Cpe3Horo npubopa, 3akna-
[OblBAlOT ero B paboyee KOMbLO U CMOPaXMBAKT C MaTepuasoMm 4Yepes3 C/oi OXNaKAeHHOW [0 TemnepaTtypbl 3amep3a-
HWA BOAbl TONWMHOW A0 3 MM, HA/IUTOW Ha OXN@XAEHHYI KOHTaKTHYH MOBEPXHOCTb.

P.2.4 O6pasel, Buaa «FPyHT — TPYHTOBbI pacTBop (FPyHT)» NOAroTaB/MBalOT B Criedyiolleit nocnenoBaTe/lbHOCTH:

- 0151 TPYHTa HEHAPYLIEHHOro C/OXEHWS — BbIPe3alT M3 MOHOAUTa rpyHTa o6pasel, no dopme paboyero Kosbla
cpesHoro npubopa M NomellalT ero B paboyee Kosblo;

- ANA TPyHTa HapyLIEeHHOro CNoXeHus — pabouyee Ko/blLoO nNpubopa 3anofiHAKT 3apaHee MoAroTOBAEHHbIM TPYH-
TOM 33[@aHHOr0 coCTaBa W BNaXHOCTU, Ao06MBasiCb Tpebyemol NAOTHOCTM TpyHTa, NOC/e Yero rpyHT 3aMOopakusatT
yepes3 BEepXHWI WM HWKHWIA Topel. YCNoBua oxNaxAaeHus obpasua npu 3amMOpadKMBaHUW ONpefensTcs 3afaHuem;

- Mep3nblii TPYHT B paboyeM Ko/iblLie CPe3Horo npuéopa ycrtaHaB/MBaKT B ONOPHOE KO/bLo DOpMbl BTOPOro Tuna.
Ha 3To pabouyee KoMblLO yCTaHABMMBAOT BTOPOE Takoe e paboyee KOMbLO M Ha HEro NnoMeLiarT 3alWuTHOe KOosbLO
¢hopMbl BTOpPOro TvMna. BepxHee pabouyee KOMbLO 3amnosiHANT NpeABapuUTENIbHO OX/TXAEHHbLIM A0 TemnepaTtypbl 3amMep-
3aHWS TPYHTOBBIM PacTBOPOM WAM TPYHTOM 3a[aHHOr0 cOCTaBa W BMAXHOCTU U NPOBOASAT CMOpaXkmBaHue obGpasua
yepes BEPXHUIA WU HWKHWUIA Topew,.

P.2.5 O6pa3sel, Buga «rpyHT — nefa» NoAroTas/AvBaloT B C/iedytolieli nocnefoBaTelbHOCT: cO0pKy (hopMbl BTOPOro
TMnNa, NOArOTOBKY M NMpOMOpaxuBaHue o6pasua rpyHTa NpoBOAsiT B COOTBETCTBUM € 6.2.2.3. Jleg HamopaxXuBawT Ha
Mep3/Mblii TPYHT BO BTOPOM KO/bLie Cpe3HOoro npu6opa cnosmu TOMWMHON A0 5 MM wan npumopaxueakwT ob6pasel
NPUPOAHOro NbAa Yepes Cfol, OXNaXAEHHON A0 TemnepaTypbl 3amep3aHvs BOAbl TOMLWMHOA A0 3 MM.

P.2.6 Ons cpe3a Mep3n0ro rpyHTa HeHapyLleHHOro CI0XEeHUsi M3 MOHO/IMTa Bblpe3aloT obpasel, BbICOTOW, COOT-
BETCTBYIOLLEA pasmepamM CMOPOXEHHbIX Konew B popmax no tuny | wam no tuny Il (cM. pucyHok P.2). O6pasel nepeme-
waT B pabouyve Kofblia M yCcTaHaBIMBAKT B CPe3HOM Mpubop. BblaepXuBatoT Npyu TemnepaType UchbiTaHust 12 4 wim
24 4 B 3aBMCUMOCTM OT AuamMeTpa obpasua. Bce onepauuv npoBoAAT B MOMELLEHWMM C OTPULATENBHON TemnepaTypoii.

P.2.7 Bo BpeMsi npoMopaXKMBaHUs M3MepsT TeMnepaTypy KOHTPO/bHOro obpasua rpyHTa, B KOTOpbIi nmomelyarT
TepmMoAaTyMK TEPMOM3MEPUTESIbHOTO YCTPOICTBA.

lpoMopaXnBaHMe 3aKaHUYMBAlOT, KOrja Temrepatypa KOHTPO/bHOro obpasua AOCTUTHET 3HAYEHUs TemnepaTypsl
BO3Jyxa B nomelyeHun. Mocne atoro ob6pasel, U3BAEKAKT U3 (HOPMbl, FTEPMETU3MPYIOT U COXPaHAIOT 40 WCTbITAHWIA.

a) dopma TMna | 4na NpUroTosieHUA 6) ®opma Tuna Il Ana NpUroToB-
06pa3uoB BMAA «TPYHT (FPYHTOBBbI neHns 06pasuoB BUAA «TPYHT —
pacteop, nen) — matepuan» rPyHTOBbLIV pacTBop (nes,

rPYHT)»
1 — pafoyee Konbyuo cpe3noro npubopa; 2 — watepuan; s — rPyHT (neg, TPYHTOBHA pacTsop); sa — TPYHT;
4 — O0NOPHOE KONbLO; 5 — KPHUKA BOPHYE; ©—3aLuTHOE KONbLO DO U
PucyHok P.2
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P.3 06pazey rpaduyeckoro opopmaeHuns pesynbTaToB UCMNbITAHUSA TPYHTA METOAOM OAHOMIOCKOCTHOTO Cpe-
3a N0 NOBEPXHOCTW CMep3aHus (CM. pucyHkn P.3 n P.4)
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MpunoxeHue C
(pekomeHpyemoe)

MpuHUMNUanbHasas cxemMa YCTaHOBKMU
ONA UCNbITaAaHUA Mep3/10T0 FTpyHTa
MeTo40M OAHOOCHOTIO cXaTusa (cm. pucyHok C.1)

1 — ob6pasey rpyHTta, 2 — HenofBwxHasa nnatpopma; 3 — nNOABMXKHAS nnatpopma; 4 — LWTOK,
5 — Hanpasndwluee YycTpoWcTBo; 6 — BEePXHUA wTamn, 7 — HWKHWI wTamn;, 8 — naposna-
roHenpoHnyaemas o6onouyka; 9 — pe3nMHOBOe MNPUXMMHOe Konbuo; 10 — pguHamomeTp; 11 — wu3-
MepuTenb NPoAONbHbIX gedopmaunii; 12 — wn3meputenb nonepeyHblx gedopmauynin; 13 — npo-
ponbHaa TAra; F — Harpyska
PucyHok C.1
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Mpunoxexnue T
(pexomenpgyemoe)

PacueTHble cOonNpoTUBNEHUA Mep3noro rpyHTa R noa nogowson dhyHAaMeHTa

PacuetHble 3HaueHns CoNPOTUBINEHUST MEPSIONo IPpyHTa R nog nogoweon dyHaameHTa npeactaBneHsl B Tabnuue T.1.

Tabnwuua T.1— PacyeTHble 3Ha4EHUS CONPOTUBNEHUA MEP3NOro NPyHTa B 3aBUCMMOCTU OT NbAUCTOCTU IPYHTOB 1
TemnepaTtypbl UCTIbITAHUIA

3HaveHun conpoTuBNeHust mepanoro rpyHta R, MMa,
pyHTBI npu Temneparype ucnbitanmin 7, °C

-03 | -05 -1 |-15 -1 |—2,5| -3 —3,5| -4 | -6 | -8 |—10

Mpun nbgucTocTM rpyHTOB /i < 0,2

1 Meckn cpeaHen Kpyn-

HOCTH 0,55| 0,95 1,25 | 1,45 1,6 1,8 1,95 | 2,0 2,2 26 | 295 3,3
2 Meckn menkue u nNbl-

neeatble 0,45| 0,7 0,9 1,1 1,3 1,4 1,6 1,7 1,8 2,2 1255 | 2,86
3 Cynecu 0,3 0,5 0,7 0,8 1,05 | 1,15 | 1,30 | 1,40 1,5 1,9 | 2,25 2,5
4 CyrnvHKN W MWHbI 0,25 0,45 0,55 | 0,65 0,8 0,9 1,0 1,1 1,2 1,551 1,9 2,2

Mpu negucTocTn rpyHTOB /;> 0,2

Bce BnAbI rpyHTOB, yKa-
3aHHble B 1—4 0,2 0,3 0,4 0,5 0,6 07 | 0,75] 0,85 0,95 | 1,251,555 | 1,75
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MpunoxeHne Y
(pekomeHayemoe)

O6pasely rpacuyeckoro ocopmaeHuns
pe3ynbTaToOB MCNbITAHUA MEP3NOro rpyHTta
MeTo40M OAHOOCHOro cXXatns (CM. pUCYHKM ¥Y.1 nY.2)
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MpunoxeHune @
(pexomeHayemoe)

OnpegeneHue XapakTepUCTUK AeddOPMUPYEMOCTU Mep3Moro rpyHTa
no pesynsTaTaM UCMbITAaHUA METOAOM O4HOOCHOIO CXKaTuUs

®.1 Mogynb nvHenHon gedopmaumn E, n koahdnumeHT HenvHenHon aedopmauumn A, onpegensior no 3aBucu-
MOCTW, YCTaHaBMMBAIOLLEN CBSI3b Mexdy OTHOCUTENbHLIMW MPOACHBHEIMU AehopMauusIMK €, HANPSPKEHWAMW G U Bpe-
MeHeM OeUCTBUSA Harpyakm f

e(o, f) =f(o) (t/ty)%, (@.1)

rae f(o) — DYHKUMS HANPsKEHW G ANA BPEMEeHM fy ux genctems, paeHoro 14, f; KOTOPYIO NPUHUMAIOT B BUAE:
f(c)=olE, — AnA moaenu NUMHENHo AeOPMUPYEMOro OCHOBaHUS;
f(o) = (6/A,)V™M — pnsa mopenv HemMHelHo AedoPMUPYEMOro OCHOBaHMS,
roe E,un A, — napameTpsl yHkumm f (o);
m — KO3MDOVUNEHT HENUHEWHOCTU MO HAMPSIKEHUSIM.
®.2 MpegenbHO AnuTenbHbIE 3HAYEHUst E n A BbIYMCIAIOT No hopmynam:

E=E, (t,/ty)% (®.2)
A=A, (t,1f)om, (®.3)

rae t, — Bpems, paBHOE CPOKY CIyXBbl COOPYKEHMS, UK NPpUHMMaeMoe paBHbIM 50 net = 4,38 - 10° y;
o — KO3IPMDUUNEHT HENMUHEVHOCTH BO BPEMEHMW.

@.3 [Ina yctaHoBneHus 3aemcumoctu (P.1) cxogHble AaHHble ucnbitTaHui (M. 6.3.5) obpabaTtbiBaloT B COOTBET-
CTBMM C TEOpWEW HacneACTBEHHON nonaydecTu. cnonesysa kpueylo nondyyvectun (cMm. 6.3.5.7), nocnepoBaTensHO BbluMC-
NAT Psif 3HAYEHUI €; ;, MMEIOWMX CMbICT AechopMaumii, KOTopble passuimce 6bl noj AeMCTBUEM NOCTOAHHOIO Hanps-
KeHus (i = 1, 2,...), COOTBETCTBYIOWENO HANPSHKEHNIO /-1 CTYNEHU HArPY)XeHUs, 3a Bpems & . Bbrumcnenmsa npoBopaT no

topmyne
Si’j=8,'_1’j+A8,"j, (¢4)

e €_4,; — NONHas OTHOCWTENbHAA NPOAONbHAA AedopMaumMa NpealecTByowed CTYNeHN HarpyxeHus B MOMEHT
BPeMeHW {;, BbIMMCNEHHas Mo 3TON chopmyne paHee npu gg ;= 0;
Ag; ; — npupauwieHne oTHoCHTENBbHOM Aedopmaumm, onpeaernsemoe no KpuBoi nondyvectun (cm. 6.3.5.7) n npea-
cTaenAowee cobon pasHocTb Mexay Aedopmanmeii, HAaKoMNEHHONW K MOMEHTY, KOTAa i-A CTYNeHb Harpys-
KM gencTBoBana B TevyeHue BpeMeH! {;, v pedpopmaumen, HaKOMIEHHON K HaYany [EnCTBMA i-1 CTyneHn
Harpysku.
MomeHTbl BpemeHn {; Ha3Ha4alOT OAVHAKOBLIMW AMIA KAXA0W CTYNEHN HarpyxeHus ¢ ydetom TpeGosanuii 6.1.4.3.
Pesynbrarsl npeacTaensioT B Bue CEMENCTBa KPUBbIX MON3y4eCTU NPY MOCTOSIHHBLIX HANPSHKEHUAX G (CM. pucyHOK @.1).
®.4 [ina onpegeneHnsa napametpa o U Habopa 3HaueHwit f(C;) NoNyYeHHbIe 3HAYeHUs NPeacTaBnslT B Buae
cemencTBa napannenbHbiX NPAmbix B koopauHaTax: In t — ock abeuucce, In 6;— ocb opauHaTt (cm. pucyHok @.2). Nanee
3HaueHnst o u f(c;) BLIMMCNAIOT No hopmynam:

o=b; (®.5)

f(o;) = €%, (®.6)
rae a; n b — napameTtpbl, onpegensiemblie rpacuyeckn (cm. ¢.8) unu cnocobom HanMeHbLINX KBaJPaToB.
®.5 Ina mogenu nuHenHo aedopMMpyeMoro oCHOBaHWs HAbop 3HayeHuid f(0;) aNNPOKCUMNPYIOT NPSAMON B KOOP-
AvHarax: o; — ocb abcumce, f(c;) — ocb opamHaT (CM. pucyHok ®.3) 1 BbumMCrsIOT 3HadeHne E, no cdopmyne
E,=1/c, (®.7)

e ¢ — napamertp, onpegenaemoliii rpacuyeckn (cm. @.9) nnn cnocobom HaMMeHbLUMX KBAZPaToB.
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®.6 Ansg mogenn HenWHEWHo AedopMUMPYEMOro OCHOBaHMS Habop 3HauveHuii  [o,) annpoKCUMUPYIOT NPSMONA
B KoopAuHaTax In o,— ocb a6cuucc, In [1o,) — ocb opAMHAT (CM. PUCYHOK ®.4) M BbIYMCAAKT 3HaYeHUs Aau T Mo
hopmynam:

AO= ea: (©.8)
T = Mb, (©.9)

roe a u b — napameTpbl, onpeaensieMble rpaguyeckn (cm. @.10) unM cnoco60M HaMMEHbLIMX KBaapaToB.
®.7 Koah(pULMEHT nonepeyHoro pacwimpexus J1 onpegenstoT M3 3aBUCMMOCTU, YCTaHAB/IMBAIOLWLE CBA3b MeXay
OTHOCUTE/IbHBIMY MPOAONLHLIMY € U MoNepeYHbIMM ex aedopMauuamim

&= e (9.10)

[ns onpefeneHns 4 aKcnepuMeHTasbHble faHHble (OTHOCUTEsbHble NPOAOJbHLIE W MONepeyHsble AedopMalmm)
B KOHLE KaXkfoli CTyneHn HarpyXeHus npeacTaBAsiioT B KOOpAMHaTax e — 0oCb abcumce, rX— 0Cb OpAUHAT M annpoKCUMu-
pyloT npsiMoli, npoxofsuleit yepe3 Hayano koopauHaT. 3HaveHue O paBHO TaHreHCy Yyrnia Hak/ioHa 3Toli NpsIMOi K ocu
abcuymcc.

®.8 MNpu rpadmyeckom cnocobe onpeaenieHnss NapameTpoB ay U b ypaBHEHWS cemeicTBa napaniesibHblX NPsiMbiX
(cm. pucyHok ®.2) 3T napameTpbl paBHbI:

ay — B MaclTabe uyepTexxa paBeH OTpe3Ky, OTCEKAeMOMY Ha OCu OpAuHaT Y-l U3 cemelicTBa napannefbHbiX nps-
MbIX Hauayywero npUOAMKEHNs K 3KCNepMMeEHTasbHbIM TOYKaM:

b — B MacwTabe yepTexa paBeH TaHTEeHCY yrna Hak/loHa ceMeicTBa napaniefibHbiX NPSAMbIX K OCU abcuuce.

®.9 MapameTp c npu rpadmyeckom cnocobe onpefeneHuss B maclitabe YepTexka paBeH TaHreHcy yrna Hak/loHa K
ocy abcumcc NpAMol Hamnydlero NPUGMMKEHUs K 3KCNeprMeHTalbHbIM TOYKaM, NPOXOAsileil Yyepe3 Hayano Koopam-
HaT (CM. pUCyHOK ®.3).

®.10 MNpwn rpadmyeckom cnocobe onpegeneHusi napameTpos a u b (cM. pucyHok @.4) 3Ty napameTpbl paBHbI:

a — B MaclTabe uyepTexxa paBeH OTpe3Ky, OTCEKAEMOMY Ha OCU OpAMHAT NPAMOA Haunyylero NpUBAMKeHUs K
3KCNepuUMeHTa/IbHbIM TOYKaM;

b — B macwTabe yepTexa paHeH TaHreHCy yria Hak/oHa 3Tol MpsAMOM K ocu abcumce.

®.11 VcxofHble AaHHble M pe3ynbTaThl pacyeTa 3anucbiBalT B Tabnuuy ®.1.

PucyHok @.1
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PucyHok ®.3

Incj,-

PucyHok ¢.4

-2 -1 o]



Sz

Tabnuua .1 — VcxoagHble AaHHbIE 1 pe3ynbTaThbl pacHeTa XapakTepucTmk gedopmMmpyemMmocTu

Homep Hanpsixe- Bpems OTHOoCcUTENb- MpupaiieHue OTHocuTenbHble | OTHOCUTEINbHbIE MpupalieHve OTHOCUTENbHbIE PyHKLMK
cTynenu | Hue o, MlMa oTcueTa Hble npo- OTHOCUTENBHbIX NpOAOSbHbIE ronepevHble OTHOCUTENbHbIX nonepevHble Hanpsxe-
Harpyxe- negopmaunit | nonbHble fe- NpoaoNbHbIX nedopmauuu oT nedopmauimm nonepeyHbIX nedopmauum ort Hui f ()

HUA § t, 4 dopmaumu ¢; nedopmauuii Ae NOCTOAHHbIX & i Ledopmaunii  Ae, NOCTOAHHBIX

HanpsKeHWA €; ; HaNPsHKEHWA €, ; ;
OkoryaHue mabnuysi ®.1
Koadu- Mogayne Koaddu- Mopgyne npe- Koadbdpuunent KoadpuumeHT Koaddpuunent YenosHo- MNpepnen pnutens- | Mpumevanue

UMEHT TNUHERHON LMEHT He- fAeneHo anu- npenensHo anu- HEeNUHENHOCTU MO nonepeyvHoro MFHOBEHHOE HOW NPOYHOCTH
HenuvHen- | pgedopma- | nMHeilHOW fe-| TenbHOW fAe- TeNbLHOW HenuHen- | HanpskeHusm m paclwmpenua 8 | CONpoTUBIIEHWE R, MMa
HOCTM BO | uuu E,, MMa | popmaumnn A, | dopmauuu E, HoW gedbopmavuu R, MNa
BPEMEHU o MMa -y MMa A, MNa

0L02—8v2ZIL 1001
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MpunoxeHne X
(pekomeHayemoe)

MpuHUMNNanbHble CXeMbl KOMMPECCUOHHbLIX NPUGOPOB
ONs1 UCNbITaHUSA MepP3/bIX TPYHTOB
1 ochopMieHre pe3ysibTaToB UCMbITaHUs

X.1 MpUHLMNNanbHble CXEeMbl KOMNPECCUOHHbIX NPUGOPOB AN UCMbITAHUSA TPYHTA B MEP3/IOM COCTOSIHUM

N Npu oTTanBaHumn (CM. pUCyHok X.1)

a) Ina wenuTaHwii TPYKTOB B HEP3AON COCTORHMM

1 —o6pasey rpyHTa; 2—noffoH Kopnyca; 3 — pa-
Gouee KOMbLO; 4 — HUKHAH LTaWn; 5 — sepxaui
UTann; e — KOpnyc; £ — Harpyska

»xn4

6) Ina wenuTawui rpyHTOB NpU OTTAMBAKMK
1 —o0fpasey rpyaTa; 2 —nofAO0H Kopnyca; 3 — pa-
Goyee KoNbLO; 4 — NeploOpPHPOBANKYA  HUXHMUI
utamn; S -—nepbopuposaknsii  BepxHuii uTawn;
6 — KOpNyC; F — HAarpyska

X.2 O6pasel, rpadpMuyeckoro opopMaeHUs pe3ynbTaToB UCMbITAHUS MEP3/Oro rpyHTa MeTo40M KOMMNPECCUOH-

HOro cxaTtusa (CMm. pucyHkn X.2 n X.3)
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MpnnoxeHne L
(pekomeHayemoe)

MpuHuMNUanbHas cxema YCTaHOBKW A1l onpeAesieHns CONpPOTUB/IEHUS
cpe3y OTTauBalolero rpyHTa Ha KOHTakTe C Mep3/ibiIM FPYHTOM
1 cxema popMbl A1 NPUTrOTOBJIEHMS 06pasLa Mep3sioro rpyHTa
HapyLWweHHO’ CTPYKTYpbI

U.1 MpuHUuMNManbHas cXxema YCTaHOBKMW AN oNpeAefieHns CONPOTUBAEHNS cpe3y OTTauBaKwLWero rpyHta Ha
KOHTaKTe C MepP3/biM FTPYHTOM (CM. PUCYHOK L.1)

1 — wWHAMKATOp 4acoBOro TuUNa ANA U3MepeHuli gedopmauunini casura; 2 — noaBMXKHas obolima; 3 — HenojBuxHasa oboiima;
4 — YCTPOWCTBO ANS CO3AaHWA W perynupoBaHua TemnepaTypbl TennoBoro wrtamna; 5 — wWHAWMKATOPbLI 4YacoBOro Tuna
ANna uamepeHuna gedopmMaunmm ocafkum; 6 — TennoBOoW wTamn; 7 — OTTasBWMWA FPYHT; 8 — NNOCKOCTb cpe3a;

9 — TMNPUKOHTaKTHbI cnoit (oTTamBal Wi rpyHT); 10 — rpaHuuya pasfjena oTTaMBaloU,ero U Mep3noro rpyHTa;

11 — mep3nblii TPYHT; F — BepTukanbHaa Harpyska; P — cABuratoujas Harpyska
PucyHok L.1

Ll.2 Cxema hopMbl 4nsi NnpuUrotoBneHuns obpasya Mep3noro rpyHTa HapyweHHON CTPYKTypbl (CM. pucyHok L.2)

z
u*
y * y y * > * N
1 — pa6ouyee KONbLO; 2 — TPYHT; 3 — KpblwKa HOPMbI; 4 — 3aWUTHOE KONbLO (hOPMbI;
5 — KonbueBas Npoknagka; 6 — ONOpPHOE KONbLO (hOPMbl; 7 — AUCK-BKIAAbILW

PucyHok LI.2
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