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Mpeavcnosue

Lienu, OCHOBHble MPUHLMMbI 1 OCHOBHOV NMOPSAAOK MPOBEAEHUS paboT N0 MeXrocyAapCTBEHHOW cTaHAapTu-
3auun yctaHosneHol NOCT 1.0 — 92 «MexrocyfapcTBeHHas cuctema ctaHgaptmsanmv. OCHOBHbIE NO0XEHUA»
M MCH 1.01-01 — 96 «Cuctema MexrocyapcTBeHHbIX HOpPMaTUBHbIX JOKYMEHTOB B CTpouUTeibCcTBe. OCHOBHbIE
NONOXEHUSA»

CeejeHus o0 cTaHgapTe

1 PABPABOTAH HayuHo-uccnegoBaTesibCKMM, NPOEKTHO-U3blCKaTe/IbCKMM U KOHCTPYKTOPCKO-TEXHO/O0MM-
YEeCKUM UHCTUTYTOM OCHOBaHWIi 1 noa3eMHbix coopyxeHnin (HUAOCTT) um. H. M. FepceBaHOBa — UHCTUTYTOM
OTKpPbITOro akLMOHEepHOro obuecTBa «Hay4yHo-uccnegoBatTensckuii LeHTp «Ctpontenbcteo» (OAO «HULL «CTpou-
TeNbCTBO») Npu yyactun OAO «BHUWT um. b. E. BegeHeeBa». OAO «Coto3gopHun». OAO «DyHAaMEHTNPOEKT»,
MHcTuTyTa reoakonorum um. E. M. Cepreesa PAH (U3 PAH). OO0 «HTIM «eoTek», reosiormyeckoro hakynbteta
MOCKOBCKOro rocyapCcTBeHHOro yHusepcuteta nm. M. B. JlomoHocoBa (MI'Y)

2 BHECEH TexHnuyeckumMm KOMUTETOM Mo cTaHgapTusaunun TK465 «CTpontenscTso»

3 MPUHAT MexrocyaapCTBEHHON Hay4YHO-TEXHWYECKO KOMUCCHEl No cTaHgapTM3anum, TeXHUMYeckomy
HOPMUPOBAaHMIO U cepTMduKaLnm B CTpoUTENLCTBE (AONOTHEHUE K NpunoxeHuto [, npotokona Ne 37 o1 6 — 7 OKTA6-
ps2010T.)

3a npuHATUE cTaHgapTa Nporosnocosann:

KpaTkoe HaumeHoBaHMEe CTpaHbl Kon cTpaHsl CornaweHHoe HaumMeHOBaHWe opraHa

no MK <MCO 3166) 004 - 97 no MK (MCO 3166) 004 - 97 rocyfapcTBeHHOro ynpaBfieHUs CTPOUTENbLCTBOM

Pecny6nvnka Apmenus AM MWHWCTEPCTBO rpagoCcTponTENLCTBa

Pecny6nvka KasaxcraH Kz ATEHTCTBO M0 [leflaM CTPOUTENIbCTBA U XUTULLIHO-KOMMY-
Ha/lbHOro X03AlicTBa

Kbiprbisckas Pecny6nvka KG loccTpoli

Pecny6nmka Mongosa MD MWHNCTEPCTBO CTPOUTE/IbCTBA U PETMOHA/ILHONO pas3Bu-
ann

Poccuiickas ®epepauus RU [lenapTaMeHT perynvpoBaHusi rpafocTpouTesnbHON Aes-
TE/IbHOCTU MUHWCTEPCTBA PErMOHAIbHOTO Pa3BUTUA

Pecnybnuka Y3bekuctaH uz ocapxuTBKTCTPOI

Pecny6nuka TampkukmctaH TJ ATEHTCTBO N0 CTPOUTE/ILCTBY W apxuTekType npu MNpasu-
TeNbCcTBe

4 Mpuka3om PefepanbHOro areHTcTBa Mo TEXHWYECKOMY perynmpoBaHuto 1 meTtponorun ot 19 anpens
2011 r. N° 46-CcT MexrocyaapcTBeHHbIn cTaHgapT FTOCT 12248 — 2010 BBeAeH B AelicTBME B KauyecTBe Hauuo-
HanbHOro cTaHgapTta Poccuiickoin ®epepauunn ¢ 1 aHBaps 2012 .

5 B3AMEH IFOCT 12248 — 96 n FOCT 24143 — 80

WHopmauys o BBeAeHUU B AeiicTBUE (MPekpalLeHun feiicTBMA) HAcTosALW ero ctaHaapTa ny6nukyeT-
csiByKasaTesie «HauvoHanbHble CTaHAAPTbI».

MHopmaums 06 M3MEHeHUsX K HACToAW eMy cTaHAapTy Ny6nKyeTcs B ykasatene «HaumoHa bHble
CTaHfapTbl», & TEKCT W3MEHeHUil — B MH(DOPMALMOHHBIX yKasaTensx «HauuoHanbHble CTaH4apThbl».
B cnyyaB nepecMoTpa WM OTMEHbI HACTOSALLEr0 cTaH4apTa COOTBETCTBY L as MHopMauus 6yneT
ony6/1MKoBaHa B UH(YOPMaLMOHHOM yKka3aTe e «HauoHa bHble CTaH4apThi»

©CTaHgapTuHdopm, 2011

HacTtoswmnii ctTaHAapT He MOXeT 6biTb MOSIHOCTLIO MM YACTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pacnpo-
CTpaHEeH B KayecTBe 0hULMANLHOIO U3fjaHns Ha TeppuTtopun Poccuiickoii depepaunn 6e3 paspewerus depe-
pasibHOro areHTCTBa N0 TEXHUYECKOMY Pery/IMpoBaHnio 1 MeTposiorin
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Monpaska k TOCT 12248—2010 pyHTbl. MeTofbl nabopaTopHOro onpege-
NIEHVSA XapakTepuUCTUK NPOYHOCTU 1 AeopMupyemocTu

B kakom mecTe HaneuaTtaHo AonxHO 6bITH

MyHkT 5.1.4.1. — MpunmevaHune — Hop-
MpumeyaHne K MasibHOE aB/fieHne p npu npeg-
Tabnuue 5.1 BapuTeNbHOM YNAOTHEHUU 06-

paTHOli MpOCajo4YHOTO TPYHTA,
NcnblTbiBaeMblX B BOAOHacChI-
LWWEHHOM COCTOSHUW, AO0J/HKHO
coctasnsaTe 0,3 MIMa n Bo3pac-
Tatb ctyneHamu fip- 0,05 MMa.

(MYCNe 122012r.)
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M E XX T O CY O AP CTBEWHH®bB 1 C T A HAOAPT

FpyHTHI

METO[bl TABOPATOPHOIO ONPEAENEHWNA
XAPAKTEPUCTUK MPOYHOCTN N AE®POPMUNPYEMOCTHN

Soils. Laboratory methods for determining the strength and strain characteristics

[Jata BBegeHuna — 2012 — 01 — 01

1 O6nactb NpUMEHeHUs

HacToswwuii cTaHgapT ycTaHaBnnBaeT MeTOAbl 1a6opaToOPHOro onpeeieHusi XapakTePUCTVK MPOYHOCTY 1
LedopMUpyemMoCTy NOJYCKaNbHbIX, AUCNEPCHbIX U MEeP3/1bIX TPYHTOB MpU UX UCCNEL0BAHNUM A1 CTPOUTENbCTBA.

2 HopmaTuMBHbIE CCbIJIKA

B HacTosiwem ctaHgapTe UCNOJIb30BaHbl CChIJIKM Ha cneaylowne ctaHaapThl:

FOCT 2789—73 LLepoxoBaToCTb MOBEPXHOCTU. MapameTpbl N XapakTepUCTUKN

FOCT 5180— 84 'pyHTbl. MeToAbl NabopaTOpPHOro onpeaeneHunsa husnyecknx xapakTepucTumk

FOCT 9378—93 O6pasLbl LIEepOoXoBaTOCTN MOBEPXHOCTU (CpaBHeHMs). ObLMe TeXHMYeCcKne ycnosmus

FOCT 12071—2000 pyHTbl. OT6OpP, YNakoBka, TpAHCNOPTUPOBAHMNE N XpaHeHe 06pa3LoB

FOCT 12536—79 N'pyHTbl. MeToAbl NabopaTOpPHOro onpeaeneHns rpaHy/ioMeTpruyeckoro (3epHOBOI0) U MUK-
poarperaTHOro coctasa

FOCT 22733—2002 NpyHTbl. MeToa nabopaTtopHOro onpeAeneHnss MakCuManbHOW NI0THOCTH

FOCT 23161— 78 'pyHTbl. MeToAbl nabopaTopHOro onpeaesieHnss XapakTepucTUK 1pocafovyHoCTH

FOCT 25100— 95 IpyHTbI. Knaccudukaums

FOCT 25584— 90 MpyHTbI. MOTOAbI NAabOpaTOPHOro onpeaeneHnsa koadguuneHta unsTpaumum

FOCT 30416— 96 'pyHTbI. JTabopaTopHble ucnoiTaHus. Obwme NonoXxeHns

MpumMeuyaHue — Mpu NOMb30BAHN HACTOSILLMM CTaHAAPTOM Liesiecoo6pasHo NpoBepUThL AeiCTBME CChioY-
HbIX CTaH4APTOB Ha TEPPUTOPUM TOCYAAPCTB MO COOTBETCTBYIOLLEMY yKa3aTe/lto CTaHAapToB, COCTAB/IEHHOMY MO COCTOs-
HUIO Ha 1 siHBapsi TEKYLLEro rofa, 1 No COOTBETCTBYHOLLMM UH(DOPMALIMOHHBIM yKa3aTesisiM, Ony6/IMKOBaHHLIM B TeKyLLeM
rogy. ECnv CCbINOUHbIN CTaHAAPT 3aMeHeH (M3MEHeH), TO NPy Nosb30BaHUM HACTOSLWIM CTaHAAPTOM CleayeT PyKOBOA-
CTBOBaTbCA 3aMEHSIOLLMM (M3MEHEHHbLIM) CTaHAAPTOM. EC/M CCbIOYHbIV CTaHAAPT OTMEHEH 6e3 3amMeHbl, TO MoJoXe-
HIE. B KOTOPOM [aHa CCbl/IKa Ha HEro, MPUMEHSIETCS B YacTW, He 3aTparvBaloLLnii 3Ty CCbIfKy.

3 TepMuHbl 1 onpeneneHus

B HacToAwem cTtaHgapTe npumeHeHbl TepmuHbl no FOCT 25100 u FOCT 30416, a Takxe cnegywouime
TePMUWHbI C COOTBETCTBYOLWUMUN ONpeAeneHUsaMU:

3.1 acbpekTUBHOE HanpsxeHHO: HanpsixeHue, felicTBylollee B CKeneTe rpyHTa, onpejenseMoe Kak
pasHOCTb MeXx/y NOIHbIM HanpshkeHnem B 06pasLe rpyHTa U nopoBbIM faBeHneMm.

3.2 nopoBoe faBneHune: [laBneHne B NOPOBOI XUAKOCTM rpyHTa.

3.3 npoTuBoAaBsneHne: BHelwHee aaBneHve, NosbiwalLlee NopoBoe AasneHve B o6pasLe rpyHTa B npo-
Liecce ucnbiTaHus.

3.4 feBuaTop HaNpPsXXeHuii: PasHOCTb MeXA4y rnaBHbIMW 3P EKTUBHLIMU HaNpsxeHnsMm (o, - 0 3.

M3paHne oduymansHoe
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3.5 pokoHconupauunsa: BocctaHoBNEHVE NPUPOLHON NNOTHOCTU M ABYX(ha3Horo coctoaHusa obpasua rpyH-
Ta. pa3ynjoTHEHHOro B pe3y/bTare Napo-ra3oBbife/ieHUss B NpoLecce ero oT6opa npu COXpaHeHUn NpupoaHoii
BnaxHoe™.,

3.6 6b1TOBOE AaBneHue alp: BepTukanbHoe ahheKkTMBHOE HaNpPsHKeHNe B MacCuBe rPyHTa Ha faHHOW
rnybuHe OT Beca BbllLeiexalinx C/I0eB rpyHTa.

3.7 cpoaHee gaBneHue B yCN0BUAX NnpupogHoro 3anerannsa Oep B: CpefHee HanpsaXxeHne B Maccuse
rpyHTa Ha faHHoN rnybuHe, obycnosneHHoe Bo3gelicTBuemM 6bITOBOrO AaBneHns 1 60KOBOro AaBfeHNs 1 BblvnCc-
naemoe no chopmyne ap A= alf (1 «2/C,) 13. rae Ko— koadhduumeHT 60KOBOro faB/ieHNs MOoKos.

3.8 conpoTuB/ieHNe HeJPOHUPOBAHHOMY CABUTY: MakcumanbHOe KacaTesibHoe HanpshkeHue npu Ha-
rPYXXEHUN rPyHTa B YCNOBUAX OTCYTCTBUA APEHNPOBAHNS.

3.9 CTPYKTYpHas NMPOYHOCTb FPyHTa Ha cxartue: MpoYHOCTb, 06YC/IOB/IEHHASA HANIMYNEM CTPYKTYPHbIX
cBfi3eli U xapakTepusyemas HanpsbkeHuem, 40 KOTOporo obpasel rpyHTa Npu ero HarpyXxeHun BepTuKanbHOW
Harpys3koi npakTuyeckn He gedopmumpyeTcs.

3.10 koadphbULMEHT PUNbTPALMOHHON C» M BTOPUYHOI Ca KOHcoNuAauuu: MNMokasaTenu, xapakrepu-
3yloLLKe CKOpocTb AedopMaL M rpyHTa npyu NOCTOAHHOM HanpshXeHWm 3a cueT hunbTpaunm Boasl (C,) M nonsyye-
cTu rpyHTa (c,).

3.11 nonsyuecTb: Mpouecc pa3Butna gepopmayuii rpyHTa (CABUrOBbIX, 06bEMHbIX) BO BPEMEeHW Npu geii-
CTBMMW NOCTOSAHHOTO HaNPsHKEHUS.

3.12 ctagua HesaTyxatwwe nonsyyectu: Mpouecc aedoOpMUPOBaHNA FTPYHTA C NOCTOAHHONW UKW yBeNu-
ynBaloLLeiics CKOPOCTbIO NPV MOCTOSSHHOM HamMpPsHXeHuW.

3.13 oTTamBatwwWwnii rpyHT: FPyHT, B KOTOPOM NpY Nepexoe OT Mep3/10ro COCTOAHUA B Tanoe paspylialnTcs
KPUOTeHHble CTPYKTYPHbIE CBA3N.

3.14 rpaHuua oTTamBaHusa: paHuya pasfena oTransalolero U Mep3noro rpyHTa, ABnxyLiasacs cBepxy
BHW3 B MpoLecce oTTanBaHus.

3.15 NPUKOHTAKTHbIA CNOW rpyHTa: TOHKUIA (2 — 4 MM) C/I0M OTTasABLUEro rpyHTa B6AU3N rpaHuLbl oTTaum-
BaHMA. UMeLWnii HanbonbLINe BAaXHOCTb, pa3ynsioTHeHMe, BOAONPOHNLAEMOCTb 1 IOPOBOE faB/ieHNe.

4 O6LMe NoMoXeHns

4.1 HacToAwuii cTaHfapT ycTaHaBvBaeT cieaylolme MetTobl 1abopaTtopHbIX UCNbITAHWUIA FPYHTOB AN
onpefeneHns ux xapakTepucTuknpovyHOCTU U aedopMUpyeMoCTu:

- nonyckan bHbIX — OJHOOCHOE CXaTue:

- AMCnepcHbIX — OAHOMOCKOCTHOI cpes, 0JHOOCHOE CXaTue, TPEXOCHOe CXaTne, KOMNPeCCUOHHOE Cxa-
Tne. cytpo3noHHOe CxxaTune, ncnbiTaHne Ha HabyxaHue v ycagky;

- Mep3/blX — UCMbITaHWNE WAapPUKOBbIM LUTAMMNOM, OJHOM/I0CKOCTHOM Cpe3 No NOBEPXHOCTN CMep3aHns, 04-
HOOCHOE CXaTue, KOMNPEeCCUOHHOE CxaTne, O HOMTOCKOCTHO cpe3 OTTanBaloLero rpyHTa.

MprumeyaHune — Mo cneumanbHOMY 3a4aHNI0 MOTYT NPUMEHATLCS APYrue MEeTOZb! UCMbITaHWIA 1 KOHCTPYKLMK
npn6opos, obecneunsaiolLMe MOAeMPOBaHNe NpoLecca HarpyXXeHWs rpyHTa v ycnosuwii ero paboTbl B OCHOBAHUM, CO-
CTaBe WHXEeHEPHOro COOPYXXEHUA WM B KaYeCTBE Cpefipl Ero BMeLLatoLLeii.

4.2 O6wue TpeboBaHMA K NabopaTOPHLIM UCNbITAHUAM FPYHTOB, 060pyA0BaHuio U npubopam, nabopaTop-
HbIM MOMeLLEHNSIM, CNOCOObLI N3roTOBMEHNA 06pa3LoB A5 UcnbiTaHnii npueeaexsl B FTOCT 30416. JlononHuTenb-
Hble Tpe60BaHUs NPUBOAATCA B OTAENbHbIX METOAAX UCTbITAHUNA.

4.3 Cnocobbl 0T60pa MOHO/IUTOB 1 NOATOTOBKMN 06pa3L,0B A4/ UCNbITAHWUIA A0/KHBI 06€CNeyYnTb NPpaKkTUYecKm
NoJIHOE CoXpaHeHne UX CTPYKTYpPbl U BIaXKHOCTU B cooTBeTCcTBUM ¢ TOCT 12071 n TOCT 30416.

4.4 Ana ucnblTbiBa€MbIX TPYHTOB A0/DKHbI ObITb ONpeAeneHsbl usnyeckmne xapakrepnctmkm no FOCT 5180:
BNI@AXHOCTb (CyMMapHas BNaXXHOCTb /19 MeP3/ibIX TPYHTOB), MIOTHOCTb, NJIOTHOCTb YacTULL, BNaXXHOCTU Ha rpaHu-
Lax TeKy4ecTn 1 packaTblBaHUs, rpaHyomeTpuyeckuin coctas rpyHTos no NOCT 12536. a Takxe BblYMC/EHbI
NAOTHOCTb CYyXOro rpyHTa, KoahuuneHT nopuctoe™, koadphnLMeHT BoAOHACHILLEHNA (CTeneHb 3ano/iHeHns o6bema
nop NbA0OM U He3amep3Lei BoOA0i), YNCN0 NAACTUYHOCTM U NoKasaTeb TeKyYecTH (415 CBA3HbIX ANCMEPCHbIX
[PYHTOB).

[lononHnTenbHble HeO6X0ANMbIE XapaKkTePUCTUKN FPYHTOB NPUBOASATCA B OTAE/bHbIX MeTofax UCnbITaHWi
HacToslero ctaHgapra.

4.5 VicnblTaHnss Mep3/ibiX TPYHTOB NPOBOAAT NPU TeMnepaTypax Huxe TemMnepaTypbl Hayana 3amep3aHuns:
Ha 0.5 °C — ana He3acosieHHbIX 1 Ha 1 °C — 419 3aCONEeHHbIX.

2
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4.6 B npouecce ncnbiTaHnii rPyHTOB BeAyT XypHasbl, DOpMbl NpUBeAeHbl B NPUNOXEHUN A. a Npu aBToMa-
TM3auum npouecca UcnbiTaHuii 1 06paboTKN faHHbIX C MOMOLLbIO KOMMbIOTEPHbIX MPOrpaMM pe3y bTaTbl OnbiTa
BbIBOAATCA HA KOMMNbIOTEP BPopMe nacnopTra (NPoToKona) UCMbITaHUSA.

4.7 OTYeT 06 UCMbITAHUY AO/MKEH BKNOYATb B Cebs:

-naeHTndukaunio obpasua (Homep 6ypoBOI CKBaXMHbI, HOMep NPobbl, HOMEpP UCAbITaHUs, F1y6uHy otTéopa,
HOMEp VHXEHePHO-TreoIorMYEeCcKoro afieMeHTa u 1. 1.);

- MeTo/ NoAroToBKM o6pasia (HeHapyLLeHHbI UM HapyLLIEeHHOro CAI0XeHNs, npeABapuTelbHOe BOAOHACHI-
eHune);

- HayaslbHble pa3mepbl 06pasua;

- hu3nyeckune xapakTepuCcTUKN rpyHTa;

- UCMO/Ib30BaHHbIi METOA UCMbITAHUS;

-Tabnuuy pesynbTaToB UCNbITaHUA (Harpy3kun — aedopmaymm);

- rpadoviku UCnbITaHWIA;

- YNCNOBbIE 3HAYEHUSA NOSTYHYEHHbIX XapaKTepUCTUK rpyHTa.

Mpu Heo6xo4MMOCTU fonyckaeTcsa NPUBOAUTL U APYTY AOMNOMHUTENbHYIO MHOPMaLMI0.

5 MeToabl onpefeneHns XapakTepucTUK MPOYHOCTM U AehopMUPYEMOCTH
NonycKasibHbIX U AUCMNEPCHbIX FPYHTOB

5.1 MeToj 04HON/IOCKOCTHOTO cpesa

5.1.1 CywHoCcTb MeToAa

5.1.1.1 /cnbiTaHWe rpyHTa MeTo40M OAHOMIOCKOCTHOrO cpe3a NpoBOAAT 4/15 onpeAeneHns cnegyLmx
XapaKTepuCTUK NPOYHOCTHU: yrna BHYTPEHHETO TPEHUSA U Y/EeNbHOIO CLEeNIeHns ¢ 4158 Neckos (Kpome rpasenuc-
ThbIX U KPYMHbIX), IMTIMHACTBIX U OPraHO-MUHEPasibHbIX TPYHTOB.

5.1.1.2 3T xapaKkTepucTukn onpeAenstoT No pesybTaTaM UCNbiTaHUi 06pa3L0B rpyHTa B O4HOMNIO0CKOCT-
HbIX CPe3HbIX NpMbopax ¢ PMKCUPOBaAHHON NIOCKOCTLIO Cpe3a NyTem cABuUra ofHoi YacTn o6pasLa 0THOCUTENIbHO
[pyroii ero 4acTv ropM3oHTasIbHOM Harpy3koi npu npejsapuTenibHOM HarpyxeHun obpasta HarpysKkoi, Hopmasb-
HOI K NJ10CKOCTU cpe3a. /19 IUHUCTbLIX TPYHTOB MO CneLlnanbHOMY 3a/jaHNi0 MOXeT 6bITb NPOBE0H cpe3 o6pas-
Lia no 3apaHee cChOPMMPOBAHHOI NOBEPXHOCTU — Cpe3 «Mallka no naawke» A1 onpejeseHns xapakTepucTumk
OCTaTOYHON MPOYHOCTM rPyHTa @, UCT.

MpumeyvaHnsn

1 XapakTepuctukn «3 ¥ C, TAVHUCTOrO FPyHTa HEHAPYLUEHHOTO W HapYLUEHHOrO CMOXEHWUA MOTYT BObITb Takxe
onpejeneHbl Ha nNpubopax KonbLEBOro cpesa.

2 He ponyckaeTcs WUCMbITbIBATL MPYHTbI, BblAaB/MBaeMble a MpoLecce WUCMbITaHUA B 3a30p MeXAy NOABWXHOW n
HEMOABMXHON YacTMU CPe3Hol KOpoOKU.

5.1.1.3 ConpoTuBneHune rpyHTa cpesy onpeaenstoT Kak npefenbHoe cpefHee KacaTeibHoe HanpsxeHue,
npu KOTOopom obpaseLl, rpyHTa cpesaeTcsa no (hUKCMPOBAHHON NIOCKOCTM NPU 3aaHHOM HOPMaibHOM Hanpsxe-
HUKW. lna onpejenerHns YacTHbIX 3HaYeHU QU C He06XO04MMO NPOBECTU HE MEHEe TPeX UCTbITaHNA UAEHTUYHbIX
06pasLoB Npu pasINyHbIX 3HaYEHNAX HOPMasIbHOTO HaNPsXeHUs.

5.1.1.4 NcnbiTaHna NPOBOAAT MO CNeAylowmnumMm cxemam:

- KOHCO/IMAMPOBAHHO-APEHNPOBAaHHbIN (MeANEeHHbIR) cpe3 — A1 NeCKOB, MMNHWUCTbIX M OpraHo-MuHepasb-
HbIX TPYHTOB HE3aBWCUMO OT MX KOa(ppuLMeHTa BOAOHACLIWEHNA ANa onpefeneHns atpeKTUBHbIX 3HaYeHUi
' nct

- HEKOHCO/TIMANPOBAHHbIN GbICTPbIV Cpe3— A9 BOLOHACHILLEHHbIX TIMHUCTBIX M OPraHO-MUHEPabHBIX TPYH-
TOB. MMeloWmx nokasatenb Tekyyectu ILE 0.5, n npocafoyHbIX FPYHTOB, NPUBELEHHBIX B BOAOHACHILEHHOE
COCTOAAHME 3amauyvBaHueM 6e3 MPUNOXEHUA Harpysku, ANA onpefenieHns ¢ U ¢ B HecTabunm3npoBaHHOM
COCTOSAHMMN.

5.1.1.5 ina ucnblTaHnit UICNONb3YIOT 06pasLbl rPyHTa HEHaPYLIEHHOrO C/IOXEHUS C NMPUPOAHON BNAXHO-
CTbi0 WM B BOJOHACHIWEHHOM COCTOAHUMN MU 06pasLbl HapyLEHHOMO C/IOXEHUA C 3afiaHHLIMU 3HAYEHUAMU
MAOTHOCTN U BA@XHOCTU (B TOM YKUC/e NPU NOJIHOM BOJOHAChIWEeHUN), nan obpasLbl, 0To6paHHble 3 Maccusa
NCKYCCTBEHHO YN/IOTHEHHbIX TPYHTOB.
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Mpu 3ToM 06pasLbl NPOCaf0UNbIX TPYHTOB UCMbITLIBAKOT B BOAOHACHILLEHHOM COCTOSIHUM, @ HabyxarLwmnux —
npv NPUPOAHON BNAXKHOCTH.

MprumeyaHne — B HeoOXoaMMbIX Cy4asx CONPOTUBEHNE CPe3y MOXEeT OnpeaensTbCa: AN NpocafoyHOro
rpyHTa Npy NPUPOLHOI BNAXHOCTU MU BNAXHOCTW Ha rpaHuLe packaTbiBaHWsl, eCy NOCNefHss NPeBbIIAeT NpUpoa-
Hyt0; ANSi 3aCONEHHOT0 — Ha o6pasuax npeaBapuTENbHO BbILLLEIOYEHHOTO FpyHTa nocne ctabunmnsaumm cydo3noKHOM
ocajikv npu 3aflaHHOM HOPMasIbHOM AAaBNEeHWUU; AN HabGyXatolmx rPyHTOB — B YC/I0BUSIX MOMHOTO BOAOHACHILLBHUA
nocne crabunusaumyn CBO6OAHOTO HabyxaHUst UM HabyxaHusi (YNIOTHEHUSs) NpK 3aA4aHHOM HOPMaslbHOM AaBleHuH;
[NSi HACLIMHBIX TPYHTOB — MPU UX MaKCUMaslbHOM, TpeGyeMoil uan AoCTUraeMoii naoTHOCTU.

51.1.6 O6pasubl 4OMKHbI MMeTb (hopMy UUANHAPA AMameTpoM He meHee 70 MM U BbICOTON OT 1/3 Ao
1/2 pnameTtpa. MakcumasibHbIil pasmep hpakuumn rpyHTa (BKIOUYEHWUI, arperatoB) B o6pasLe AO/IKEH ObiTb He
6onee 1/5 BbicOoTbl 06pasua.

5.1.2 O6opyaoBaHue n npnbopsbl

5.1.2.1 B cocTaB yCTaHOBKM 419 UCMbITAHUS TPyHTA METOA0M OAHOM/TOCKOCTHOTO Cpe3a f0/KHbl BXOAUTH!

- cpe3Has Kopobka, cocToslasa 13 NOABUXHON 1 HENOABWMXHON YacTell u BkavawLwas B ceba paboyee
KONbLLO BHYTPEHHUMM padMmepamu no 5.1.1.6. ecTkue cnoLHble N NepdOpPMPOBaHHbIE LITAMMbI;

- MexaHu3M 418 BepTUKanbHOro HarpyxeHns obpasua:

- MexaHu3M co3fjaHns ropn3oHTaNbHON cpe3atoLell Harpysku;

-ycTpolicTBa ANs usmepeHus gedopmanmii obpasua n npukiagbiBaeMoii Harpysku.

MpumeyvyaHne — [ins ucnbiTaHnst obpasya necyaHbIX rPYHTOB MPUMEHSIIOT CPE3HY KOPOBKY C HUDKHEN
NOABVDKHON YacTblo.

5.1.2.2 KoHCTpyKuusi cpo3Horo npnbopa fomkHa obecneynBaTb NepeoHavyanbHOe BEPTUKAIbHOE faB/ieHne
Ha o6pa3sel (0T Beca WTamna n nsmepuTenbHbix NpubopoB Ha HeM) He 6onee 0,025 MMMa.

5.12 .3 Mpu TapnpoBKe CPe3HOI KOPOHKM B COOTBETCTBMM C NACNOPTOM Ha NpU6GOp ycTaHaBAMBaOT Nonpas-
KV Ha npeofosieHne TpeHUs NOABVXHON 4acTu Cpe3Hoii KOPoobKu.

5.1.2.4 Mpn Heo6xoANMOCTN NpeaBapUTENbHONO YNN0THEHNA o6pasua MOryT NPUMEHATLCA YNIOTHUTENN,
Nno3BO/IAOLWME NPOBOAMTL YNJIOTHEHME NPU 3aJaHHOM AaBNE€HUN U COXPAHEHUW NPUPOAHOI AN 3aaHHO Bnax-
HOCTW, a TakXe B YC/I0BUAX NOSIHOTO BOAOHAChILLBHUSA.

B cocTaB ynnoTHUTENA A0/MKHbI BXOAUTbL CNeaylol e OCHOBHbIE Y3/bl:

- uMnuHapuyeckas oboima, B KOTOpPYH NoMeLaeTca paboyee KosbLOo ¢ 06pa3Lom:

- XXeCTKuii nepdoprpoBaHHbINA WTamM;

- MexaHu3M ANa BEPTUKANbHOIO HarpyxeHus obpasua:

- BaHHa 419 BOAOHACHILWBHNSA o6pasua:

- TMAPOU30/INPYIOLW B 3/IEMEHTbI:

- YCTPOICTBO AN U3MEepPeHUs BepTukanbHbix gedopmMaunii obpasua.

5.1.3 MNoAaroToBKa K UCNbITAHUIO

5.1.3.1 O6paseLl rpyHTa U3rotTasnBatT c yueToM Tpe6oBaHmnii 5.1.1.515.1.1.6.

5.1.3.2 N3roToBNeHHbIN o6pasel, B3BELWMBAT U B 3aBUCUMOCTM OT CXEMbl UCMbITAHWA NPUCTYyNawT UIu K
ero npegsapuTesibHOMY ynaoTHEHWIO (KOHOONMANPOBAHO-APOHNPOBAaHHbIN Cpes), UK cpasy K UCMbITAHWIO Ha cpes3
(HEKOHCONNANPOBAHHbLIV BbICTPbLINA Cpes).

5.1.3.3 MNpepBapuTenbHoe ynaoTHeHMe obpasLia NPoBOASAT HEMOCPEACTBEHHO B paboyeM Ko/bLie CPe3HOro
npubopa nnv ynnotHutene.

5.1.3.4 Mpun npefBapuTenbHOM YNIOTHEHUN BYNNOTHUTENE paboyee KONbLOo C NOAr0TOB/IEHHBIM 06pa3LoMm
rpyHTa criegyeT NOMeCcTUTb B 060/My ynIoTHUTENSA, a 3aTeM co6paHHyto 060/My YCTaHOBUTb B BaHHY YNOTHUTE-
NS Ha nepdopMpoBaHHbIl BKNaabllw (NpeaBapuTenbHO TopLbl o6pasua Heo6X04MMO NOKPbLITh BAAXHbLIM ByMax-
HbIM chunbTpom). lanee He06X0AUMO YCTAHOBUTL Ha 06pasel, nepdoprvpoBaHHbINA WTaMn, NPOBECTU perynnposa-
HMe MexaHu3ma Harpysku, ycTaHOBUTb Np1GOPbI A8 N3MepeHUst BepTUKabHbIX fedopMaLuii rpyHTa 1 3anmcatb
X HaYanbHble NokasaHus.

5.1.3.5 ina ncnblTaHUii o6pasua rpyHTa B yC/I0BUSAX NOMHOTO BOAOHACHIWBHMA HEO6X0AUMO npeaBapu-
TeNbHO 3aMOUNTb 06pasel, 40 NOSBNEHNS BOAbl HA MOBEPXHOCTU, 3aN0IHNB BaHHY YNIOTHUTENS BOAOM.

Mpu ncnbiTaHMM NPOCAA0UMbIX TPYHTOB, MMEILLUX NPUPOAHYH0 BNAXHOCTb MeHee WP, HE06X04UMO yBax-
HUTb 06pasLbl 40 BNaXHOCTW, PaBHOW WP.

O6pasubl HabyxawLWwux rPyHTOB, NpeAHa3HavYeHHble ANA onpeAeneHnsa CoNpoTUBNEHNA Cpe3y B YCIOBUAX
NOJIHOTO BOAOHACHILWBHUA Nocne ctabunmsaunn gedpopmanmnii HabyxaHua npu 3agaHHOM HOpPMasibHOM faBne-
HUW p. HarpyxarT [0 Havyana 3amaymBaHusa fasneHnem p.

4
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Bpemsa HacbiweHuss o6pas3LoB BOAON AO/MKHO GbITb HE MeHee: AN neckoB — 10 MWH; ANSA TMHUCTBIX
TPYHTOB, B TOM Yucne A5 Npocafoumbix: npu /p<7 % — 3u.npn /p<12% —6u4. npn /p<22% — 12y
nnpu /p > 22 % 1 opraHo-M1HepasnbHbIX TPYHTOB — 36 4; 418 HabyxaloLmnx rpyHToB — A0 AOCTUXEHUS YCOB-
HOW cTabunusauum gechopmauynn HabyxaHus — 0.1 Mm 3a 24 uy. Mo OKOHYAHWUW BOLAOHACHIWEHUS PETUCTPUPYIOT
BepTuKasibHble fehopmaLmm o6pasLos.

5.1.3.6 Mpn npoBefeHUn cpesa «nnawka no nnawke» (cM. 5.1.1.2) o6pasel rpyHTa paspesatrT Ha Be
4acTu OCTPbIM HOXOM UK NECKO, TLiaTeNbHO 3apaBHMBAOT TOPLEBble NOBEPXHOCTU 06eUX NONOBUH C NpesBapu-
TeNbHbIM X CMa4yMBaHNEM, COeMHAIT UX MeXAy co60i 1 nomelaloT B paboyee KoNbL0 CPE3HOro npuobopa.

5.1.4 TpoBegeHWe KOHCONUANPOBAHHO-APEHUPOBAHHOTO (MeNeHHOro) cpesa

5.14.1 MpepBapuTenbHoe ynnoTHeHWEe 06pa3LoB NPOBOAAT NPU HOPMa/bHbIX AaBNEHUAX P. NPU KOTOPbIX
onpeaensaT CONPOTUB/IEHNE CPe3Y T.

3HaveHne makcMMasibHOro HopmasibHOro faBneHusa p™, ycrtaHaBnvMBatoT B 3aBUCUMOCTU OT npegnonarae-
MOTFO HanpsXXeHHOro COCTOSIHUA TPYHTOBOro Maccusa (C y4eTom nepefaBaeMblX HA OCHOBaHMeE Harpy3oK 1 6bITo-
BOrogaBfieHus). 3Ha4eHNs HopMasbHbIX 4aBAEHWI PTN 1 p” Npy KOTOPbIX ONPeAensoT CONPOTUBAEHNE Cpe3y T,
ycTaHaBnMBaKWT Kak 4acTb P11 (Hanpumep. 0,25 p™,. 0.5 pTax U T. 4.). [Ipy OTCYTCTBUMN YKa3aHHbIX AaHHbIX
3HayeHna p gonyckaetcsa NnpuHUMaTth no Tabnuue 5.1. 3HavyeHnsa cTyneHeil Ap NPUHUMAIOT B COOTBETCTBUU C
Tabnuueit 5.1 M paBHbIMW YBOEHHbIM 3HAYEHUSIM NpeablAyLyeli CTyneHu.

Ta6nuya 5.1 — 3HayeHUss HOPMaSIbHLIX AABNEHWI U CTyNeHel AaBneHnst Npyu NpeaBapuTeIsHOM YIOTHEHWUN TPYHTOB

HopmanbHoe

FpyHTH AaBneHne npu CTyneHu faBneHns
npepsapulensHom Ap. MMNa
ynnotHeHwun a. MMNa

Meckn cpegHei KpynHOCTV MMOTHbIE: FnHbI € /C£ 0.25 0.1;0.3; 0.5 01a0p=01wm
nanee 0.2
Meckn cpegHell KPYNHOCTW cpefHeli NAOTHOCTW; Neckn Menkue u
nblnieBaTble MI0THbIE U CPeAHEl NIOTHOCTY; Cynecw, CyrIMHKN 1 OpraHo- 0.05p000.1 1
MUHepasibHble TpyHTbI ¢ ILE 0.5; rauHbl ¢ 0.25 < |ILE 0.5 0.1:0.2; 0.3 panee 0.1
Meckv cpegHel KPynHOCTW, MENKMe W MblneBaTble pbiX/ble; cynecw, 0.025 po 0,05 n
CYFMIMHKW, T/IHBI Y OpPraHo-MUHepasibHble rpyHTbl ¢ L > 0.5 0,1;0.15; 0.2 nanee 0.05

5.1.4.2 ANA IMUHUCTBIX U OpraHo-MUHepPasibHbIX FPYHTOB BOAOHACHILLEHHbIX B MPUPOAHOM 3a/eraHuu nnm
npuBeAeHHbIX B BOLOMACHILLEHHOE COCTOAHME NpeABapuTesibHbIM 3aMaduBaHnem (cm. 5.1.3.5). npeaBapuTens-
HOe yn/I0oTHEeHMe 06pas3L0B U UCNbITaHME Ha cpe3 NPoBOAAT B cooTBeTcTBUM ¢ 5.1.4.3 — 5.1.4.10.

5.1.4.3 MpeaBapuTenbHoe ynioTHEHME 06pa3LOB A0 3a[aHHOW Harpysku p NpoBoAAT CTyneHsiMu Ap B
cooTBeTCcTBMU Cc Tabnuuein 5.1. Kaxgytlo cTyneHb BbigepxusatoT 10 — 15 MUH. a KOHEYHYl CTyneHb — A0
3aBepleHmns 100 %-Hol hmnbTpaLMOHHOW KOHconMaauum obpasua [1).

MokasaHus NpMGOPOB AN1A N3MEPEHUS BePTUKabHbIX AedopMaLmnii 06pasLa perMcTpupytoT B KOHLE MpUo-
XEHWS Kaxaon ctyneHn Ap. Ha KOHEYHO CTyneHn npu BbiAepXnBaHun ee g0 3aBeplieHnsa 100 %-Holi ounbTpa-
LLMOHHOW KOHCcONuaaLmn obpasua nokasaHnsa CHUMAalT B ciefylolleil nocnesosaTelbHOCTU: NepeBoe — cpasy
nocrsie NpUNoOXeHna ctyneHu, 3atem yepes 0,25; 0.5; 1:2:5; 10:20; 30 muH nganee c UHTepBasiom 14 B TeueHne
paboyero gHA. a 3aTeM B Hayase 1 KoHue paboyero gHs.

NMpumeuaHne — Bpems CHATUA MOKa3aHUin MOXeT GblTb HECKOJIbKO M3MEHEHO A/ yA06cTBa NOCTPOEHMs
KPUBOI KOHCONUAaLMM METOLOM «KBaApaTHOrO KOPHS M3 BpemeHu» (cM. 5.1.4.4).

5.1.4.4 ins onpefeneHus BpemeHn okoH4yaHusa 100 %-Holi omnbTpaLoHHO KoHconugauum t100 B npouec-
Ce MCNbITaHUs N0 aHa0rMmn C KOMNPECCUOHHbIMU UCTbITAHUSIMW CTPOSAT rpacduk 3aBnucMocTu gecopmatmm obpas-
Lla BO BpEMEHN — KPUBYIO KOHCONMAAUNW, KOTOpYo ob6pabaTbiBaldT METOA0M «KBAAPATHOr0 KOPHS U3 BPEMEHN»
(BO3MOXHa Takxe obpaboTka norapudmmnyeckum metogom) (cm. npunoxeHue K). 3HayeHue f,00 ucnonb3yetcs
fanee ons onpepenieHns ckopoctu gedopmanuu cpesa (cm. 5.1.4.8.5.1.4.9).

5.1.4.5 Mocne npefBapuTeNbHOrO YNIOTHEHUSA, €C/IM OHO NPOBOAMIOCH B YNNOTHUTENE, cnefyeT 6bICTPO
pasrpy3uTb obpasel n nepeHecTu paboyee KosbLO C 06pa3LoM B Cpe3Hyto KOpobKy. B ciyyae npegsapuTesibHOro
ynnoTHeHUs obpasLia B yCN0BUSAX NOTHOTO BOAOHACKILLEHNS nepoy pa3dy3koii obpasLa yaansatoT BOAY U3 BaHHbI
ynnoTHUTENS.
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[anee npoBoAAT crefyloLime onepauun: 3akpennaT paboyee KONbLO B CPe3HOW KOpobke, ycTaHaBNNBaKT
nepctopmMpoOBaHHbBINA WTaMM, PEryimpyloT MeXaHn3M Harpysku, ycTaHaB/IMBaloT 3a30p MexXAy NoABUXHON 1 He-
NOABWKHON YacTaAMM cpe3Hoit Kopobku (0.5 MM ANS IAVHUCTBIX M OPraHo-MUHepasbHbIX TPYHTOB M1 MM — Ans
NeckoB), yCTaHaBIMBAKOT U3MEPUTENbHYI0 annapaTtypy 415 pernctpaumm BepTukanbHblx gedopmannii obpasua.

5.1.4.6 Ha o6pasel rpyHTa nepefatT TO )Xe HOpMasibHOe AiaBfieHne, Npyu KOTOPOM NPOUCXOAW/I0 NpeaBapu-
Te/NlbHOEe YN/I0THEHNE TPyHTa.

McnbiTaHne Ha cpes «nnallka no naawkes» BbINOMHAKT NPU TOM XXe HOpMaslbHOM AaBfeHnn, Npn KOTOPOM
6bl/1 OCYLL,EeCTB/IEH NepPBbIi Cpes.

HopmanbHyto Harpysky cnegyet nepegaTb Ha o6pasel, B OA4HY CTYMeHb 1 BblJepXaTb ee He MeHee:

5 MWUH — AN9 NecKos:

15 MuH — ans cyneceit;

30 MUH — N9 CYTTINHKOB W [/1VH;

10 MUH — npu cpese «naalika no naawke».

5.1.4.7 MNocne nepefayn Haobpasew rpyHTa HOPMasabHON Harpy3ku NPMBOANAT B paboyee COCTOSAHME MeXxa-
HU3M CO3[aHNA TOPU30HTaNbHOW CABUraloLL e Harpy3km 1 yCTPOCTBO ANA U3MepeHUs fedopMaunnii cpesa rpyH-
Ta U perncTpupytoT ero HayanbHoe nokasaHue.

McnbiTaHne Ha cpe3 NpoBOAAT NPV HENPePbLIBHO BO3pacTaloLLeil ropn3oHTanbHO Harpyske ¢ NOCTOSIHHOM
CKOpoCTblo Aethopmanmmn obpasua (KMHeMaTUuYecKknii pexum) uam Npu Bo3pacTaHny Harpyskm ctyneHsMu (ctatu-
YECKUI pexum).

5.1.4.8 Npun KNHEMATNYECKOM PEXMME Harpy>xeHus CKopocTb edopMaunm cpesa v, MM/MUH. onpefenstoT
no popmyne [1]:

rae If— oxmpgaemas ropmsoHTanbHas gedopmanmsa (CMeLeHne) Npu paspyLweHnmn, Mv;

— BpemsA o paspyweHus (cm. 5.1.4.9). MUH.

[Na rMMHUCTBIX TPYHTOB AONYCKaeTCs CKOPOCTb AedhopMauum cpesa VNpuHUMaTh B 3aBUCUMOCTU OT  YuUC-
na nnacTUYHOCTU B COOTBETCTBMU C Tabnuueit 5.2.

Ta6nunuya 5.2 — CkopocTh cpesa A/ IMNHNCTbIX TPYHTOB

pyHTbI CkopocTb cpesa V. MM, MVH
Cynecu £0.3
CyrnvHkm ¢ /p< 12 % £0.1
CyrnvHkn ¢ 1p2 12 % £0.05
nnbbl ¢ /p 2 20 % £0.02
nnHbl ¢ /p 2 30 % £0.01
nuHbl ¢ /p2 40 % £ 0.005

MpumeyaHune — Ecnun oxvaaemas ropusoHTasibHass geopmanms obpasua npu paspyLueHn HenssecTHa 13
npeablayLmx ucnbiTaHuii, gonyckaetcs B chopmyne (5.1) npuHuMaTh 3HadeHue /,. UCXoas U3 OTHocUTenbHoOW fedopma-
un 10 %.

5.1.4.9 Bpewms fo paspyweHus tf, 1. e. Bpemsi 4o Mo6MAM3aLMM MakCMManbHOro ConpoTUBAeHUs o6pasua
cpesy, onpefensaeTca U3 yc/0BusA, YTO B MOMEHT paspylleHus B obpasue octaHeTcs He 6osee 5 % noposBoro
fasnexus, no oopmyne [1]:

t, = 12.7 t1p (5.2)

rae ,00 — Bpems OKOHYaHUA UNbTPaUNOHHOW KoHconuaauuu (cM. 5.1.4.4), MuH.
MpumeyvyaHune — flonyckaetca B chopmyne (5.2) BMecto <100 npvHMMaTb <0 (CM. npunoxeHue K).

5.1.4.10 Mpn nepegaye cpesalllein Harpy3kn CTYNeHAMM NX 3HAYEHWS AO/KHbI COCTaBNATb 5 % 3HauYeHUs
HOpPMasibHOW Harpysku, Npu KOTOPOi NPoOBOAAT cpe3. Kputepnem 3aBepLlleHnsi CTYNEHN HarpyxeHus siBnsietcs
[OCTUXeHne ckopocTu aechopmauuu, onpegensemoii no gopmyne (5.1) unu tabnuue 5.2.
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Jedopmauun cpesa nNpu KAHEMaATUYECKOM U CTaTUUYECKOM pexmumax HarpyxeHus duKcupylT uepes
0.25 — 0,5 MM Tak. 4To6bl Hakonuaocb 15— 20 oTcyeToOB OT Hayana 40 KoHLUa cpesa.

5.1.4.11 ina HeBOAOHACHIWEHULIX B MPUPOAHOM 3aseraHum rMUHUCTbLIX N OpraHo-MUHEpPasnbHbIX FPYHTOB, a
Takxe necyaHblX, NPocafoUHbIX. HabyxalLnX U 3aCONEHHbIX TPYHTOB NpeABapuTenbHOe ynaoTHeHWe o6pasLoB
M UCMNbITaHMe Ha cpe3 NpoBoAAT B cooTBeTcTBMK € 5.1.4.12 — 5.1.4.17.

5.1.4.12 MNpepBapuTenbHOe yNJ0THEHNE 06pa3L0B A0 3a4aHHOol Harpy3ku p (cMm. 5.1.4.1) npoBoAAT cTyne-
HAMUK op B cooTBeTcTBMM € 5.1.4.1.

5.1.4.13 Kaxayto CTyneHb AaB/ieHus nNpu npeasapuTesibHOM YMJIOTHEHUN BblAEPXNBAIOT B TEYEHNE BpeEMe-
HW. yKazaHHOro B Tabnuue 5.3, a KOHEeUYHYI0 CTyneHb — [0 AOCTUXEHUSA YCAI0BHOW cTabunusauumn gecopmayuii
cxatma obpasua rpyHra.

3a KpUTepuii ycnoBHoi cTabunusaumu gegopmaumm NpyuHUMaloT ee npupatieHue, He npesbiwatolee 0.05 %
3a Bpems, ykasaHHoe B Tabnumue 5.3.

5.1.4.14 B KOHUE KaXaol CTyneHn Harpy>XeHusa 3annucbiBaloT NnokasaHusa Nnpnbopos Ans nsmepeHus gedop-
Maumii. a Ha nocnefHen ctyneHn UKCMPYIOT HaCTyMN/IeHne yCNoBHOM cTabunusaunm gedopmaumm cokatus obpas-
ua rpyHTa.

Tabnunuya 5.3 — Bpemsa BblaepxuBaHua CTyneHel 1 kpuTepuid yCnoBHo ctabunusaumm gedopmaumii obpasua

Bpems Bbigepxu-  Bpems ycnoBHoi ctabunvisa

pyHTbI eaHVs CTyneHeil. Ly aedbopmaLyim oxkatus Ha
He meHee XOMEUHOU CTyMneHW, He MeHee
Meckn 5 MUH 054

FnMHUCTbIe (HenpocagoyHble U HeHabyxarolme):

- cynecu 3y
-cyrnuHkn e /p< 12 % 30 MUH 6y
-CyrnHKM ¢ /p2 12 % 12y
-[/MHbI € /Ip< 22 % 12y
- kbl € /p2 22 % 184

OpraHo-MuUHepasbHble 1y 24y

MNpocagoyHbie 3y

30 muH
Hab6yxatoLime Kak ans HeHabyxatoLLmx

5.1.4.15 Mocne npeaBapuTe/IbHOIO YNJ0THEHNA NPOBOAAT onepaLmn B cCooTBeTcTBuUN € 5.1.4.5—5.1.4.7.

5.1.4.16 Mpwu cTaTM4ECKOM peXxnme NpUI0XEeHUA rOPU30HTaIbHOW Harpy3ku ee CTyneHu LOJIKHbl COCTaB-
NATb 5% 3Ha4YeHN HOpPMasbHOM Harpy3ku, NpU KOTOPOI NPOBOAAT cpe3. Ha KaxAoli CTYNneHn HarpyXxeHus 3anu-
CblBalOT NokasaHua NpubopoB A1 N3MepeHus gedopmaLmii cpesa yepes Kaxble 2 MUH. yMeHbLlas nHTepean
Mexay nsmepeHnamu 4o 1 MuH B nepuog 3atyxaHusa gedopmanmnmn [0 ee yCN0BHON cTabunusaunm.

3a KpuTepwuii ycnoBHOI cTabunmsaymmn gedopmManmm cpesa npuHMMaloT CKOpocTb AedopMaLnun, He NpeBbl-
watowyto 0,01 MM/MUH.

5.1.4.17 MNMpwu HenpepbIBHO BO3pacTalLLLeii FOopu3oHTanbHOW Harpyske (KNHeMaTUu4eckunii pexmm) CKopocTb
cpesa fo/mkHa 6biTb NOCTOSIHHOW M COOTBETCTBOBATHL YKka3aHHOl B Tabnuue 5.4. Fopu3oHTanbHoe caBuraliee
ycunue n gedpopmanuio cpesa gukcmpytoT yepes 0.25 — 0.5 Mm Tak. 4To6bl Hakonunocb 15 — 20 oTc4eToB OT
Hayana cpesa [0 AOCTUXEHUS MakCMManbHON cpe3atoLieil Harpysku.

Ta6nunya 54— CKopocTu cpe3a NeckoB W MMUHUCTbLIX FPYHTOB

TpyHTbI CKopoCTb cpesa, UN'MUH
Meckn n cynecu S05
CyrvHkm ¢ /p< 12 % £0.1
Cyrnuukm ¢ /p> 12 % £ 0.05
FnnHbl ¢ /p £ 30 % £ 0.02
FnnHbl ¢ Jp > 30 % £ 0.01
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5.1.4.18 NcnbiTaHne cnegyeT cuntaTb 3aKOHYEHHbIM, €CIM NPU MPUIOXEHUN OYepeaHO CTyneHn cpesato-
el Harpy3ku Npon3oiigeT MrHOBEHHbIV cpes (CpbIB) OAHON YacTn o6pasL,a No OTHOLEHWIO K APYTOi AN OTHOCK-
TenbHas gedopmauns obpasua npesbicnt 10 % (B 3aBUCMMOCTU OT TOTO, UTO HACTYNUT paHbLUe).

Mpu npoBegeHMn cpe3a ¢ NOCTOAHHON CKOPOCTbIO 32 OKOHYaHWe UCNbITaHUA NPUHUMAOT MOMEHT, Korga
cpesarlas Harpyska foCTUrHeT MakCUMaibHOro 3Ha4YeHuns, Nocse Yero HabnaaeTcs HEKOTOPOE ee CHUXEHNe
1AW yCcTaHOB/IEHNE NOCTOSIHHOrO 3HaYeHWs, UK OTHOCUTeNbHas gedopmauns o6pasya npesbicut 10 % (B 3aBU-
CUMOCTM OT TOTO, YTO HACTYNUT paHbLUe).

5.1.4.19 lNMocne OKOHYaHUA UCNblTaHWSA creayeT pasrpy3uTb obpasel, n3sneyb paboyee KoNbLO c 06pasLOM
13 npubopa n otobpaTk NPo6bl AN8 ONPeAeeHNs BAaXHOCTN U3 cpeaHelt yacTu obpasua.

5.1.5 lpoBeAeHNe HEKOHCONMANPOBAHHOTO B6bICTPOroO cpesa

5.1.5.1 Pa6ouyee KonbLO C 06pa3LoM rpyHTa NoOMeLLaT B CPe3HY KOPOOKY 1 3akpennsaiT B Hell. lanee
ycTaHaB/MBAOT CM/IOLWHON WTamn, PerynpyoT MexaHn3m Harpysku, ycTaHaB/MBaloT 3a30p MeXy NOABUXHONM
1N HENOABWXHON YacTAMU Cpe3HON Kopo6Kkn B cooTBEeTCTBMM € 5.1.4.5. ycTaHaBNMBaKT YCTPOCTBO AN1 U3Mepe-
HUs fecopmanmm cpesa 1 3anucbiBaldT ero HavyasibHoe nokasaHue.

5.1.5.2 Ha o6pasel rpyHTa nepefaioT B OA4HY CTyneHb HOpMasibHOe AaB/ieHne P. Npu KOTopoM 6yAeT NpoBo-
AnTbcAa cpe3 obpasua. 3HayeHus pnmp. 1 PTVT NPUHUMAOT B COOTBETCTBUMN C pekoMeHgauunamm 5.1.4.1. Mpu
OTCYTCTBUM YKa3aHHbIX [laHHbIX 3HA4YEHUA P NpUHUMAIOT no Tabnuue 5.5. Ecnu npu kakom-n160 fasneHumn npouc-
XO4WT BblAaBANBaHUE TPYHTA B 3a30p MexXAy NOABVXHON U HEMOABWXHOI YacTAMU CPe3HOW Kopob6ku, TO ero
Heob6XxoAUMO yMeHbLWNTb Ha 0,025 — 0.05 MMa.

Tab6nunuya 5.5— 3HaYeHUs1 HOPMaJIbHbIX AABNEHWIA MPU cpese
[ PYyHTbI HopmanibHoe fasnenve p. Mia

[MHACTBIE U OpraHo-MUHEpasIbHbIe TPYHTLI C No-
KasaTeNiAM1 TeKy4ecTu:
05£1L<10 0,05: 0.1: 0,15
IL* 1.0 0.025. 0.075; 0,125

5.1.5.3 Cpasy noce nepegayv HopmanbHOW Harpy3kn NnpuBOAAT B AE€NCTBUE MEXAHN3M CO34aHNA TOPU30H-
TaNbHOW Harpy3ku 1 NPoBOAAT cpe3 obpasua rpyHTa He 60/1ee 4eM 3a 2 MUH C MOMEHTa NPU0XEHUS HOpManbHO
Harpysku.

Mpn cTaTMUYECKOM peXxnumMme HarpyXXeHus CTYMneHU ropu3oHTaNbHON Harpy3ky He AO0/KHbI npeBbiwaTh 10 %
3HaYeHNA HOpPMasibHOro faBneHus, Npm KOTOPOM nposoAuTca cpes (cM. 5.1.5.2), n npunoxeHne cTyneHen fonx-
HO cniefgoBaTth yepes Kaxable 10 — 15c.

Mpn KNHEMATMYECKOM pexunume Harpy>XeHust CKOpocTb cpe3a NpMHMMaloT B UHTepBane 2 — 3 MM/MUH Tak,
4TOObLI Cpe3 Anunacs He 6o1ee 2 MUH.

5.1.5.4 MOMEHT OKOHYaHUA UCMbITAHWUA YCTaHaB/INBaAKT B COOTBETCTBUN C 5.1.4.18. 10 OKOHYaHUWN UCNbITA-
HUs cnepyeT 3aMKCMpoBaTb MakCUMasibHY0 Cpe3atoLlyto Harpysky B npoLecce UCnbiTaHUSA U NPOBECTM onepa-
umn, npefycMoTpeHHble 5.1.4.19.

5.1.6 O6paboTka pe3ynbTaToB

5.16.1 Mo n3mepeHHbIM B NpoLecce UCMbITaHUA 3HAYEHNAM rOPU30OHTaIbHO cpe3atoLeil n HopManbHOM
Harpy3okK BblYMCNAT KacaTe ibHble U HOpMasbHble HanpsXeHua T 1 o. MMa. no chopmynam:

T=10% (5-3)

a» 10 % (5.4)

rae O v F — ropusoHTanbHas cpesawuias M HopmasbHas cuia K N0CKoCTU cpe3a COOTBETCTBEHHO. KH;
A — nnowapb obpasua, cmM2.

OnpepgeneHne T He06X04MMO NPOBOAUTL HE MEHEee YeM NMpU Tpex pasNyHbIX 3HaYeHnsx p. U3 kaxaoro
3HaueHna t BbIUMTAIOT NONpaBKy Ha NPeoAo/IeHNe TPEHUA NOABUXHOI YacTh cpe3Hoii KopobKn No 3apaHee NocT-
pOeHHOol TapupoBOYHOI KpMBOW (cM. 5.1.2.3). MNpu aBTOMaTU3aL MM X0A4a UCTIbITAHWUI B NONYYEHHYIO AnarpaMmMmy
cpesa Takxe BHOCAT MonpasKy Ha TpeHue B npubope.

8
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Mo n3mepeHHbIM B NpoLiecce UCnbiTaHUa 3HaYeHnam gedopmalmii cpesa /. COOTBETCTBYIOLWMM Pas/iMyHbIM
Hanps)XXeHWaMm r, CTposaT rpaduk 3asucumoctn / =/(T) (cm. npunoxenue b).

3a npefenbHoe CONPOTUB/IEHUE TPYHTA cpe3y NPUHMMAlOT MakCuMasnibHOe 3HayeHune T. NoJly4eHHoe no
rpacouky /= f(T) unmn no anarpamme cpesa Ha oTpeske /,, rae OTHOCUTeNbHasA Aedopmanms He npesbiwaeT 10 %.

Ecnu 3HayeHne r Bo3pacTaeT MOHOTOHHO, TO 3a COMPOTMB/IEHNE TPYHTa cpe3y ciieAyeT NPUHMMaTh 3Have-
Hue T npu gedopmanuu /*, cooTBeTCTBYIOL el OTHOCUTeNbHON AedopmaLun obpasua 10 %.

[0 NnoNyYeHHbIM 3HAYEHUAM CTPOAT rpadmk 3aBUcMMocTun T= 7(c) (cm. npunoxeHue b).

5.1.6.2 Yron BHYTPEHHEro TPEHNA gPU YAebHOE CLEeNeHne ¢ onpeaensioT Kak napameTpbl TNHeNHol 3aBu-
CMMOCTU

X - 0 tgop + C, (5.5)

raet noonpegenstoT no gopmynam (5.3) n (5.4).
Mpv npoBefeHUn cpesa «niatlka f1o naawke» 3aBucuMocTb (5.5) 3anuceiBaloT B BUeE

tr=otgg>f +c,, (5.6)

rae r,— ocTaTtovyHas NPOYHOCTb;
®, N C, — XxapakTepucTUKM OCTaTOYHON NPOYHOCTHU.
5.1.6.3 Yron BHyTpeHHero TpeHus tu ygenoHoe cuennenune c. MMa, BbiumcnaoT no ggopmynam (5.7) n (5.8),
noJsly4eHHbIM 06paboTKOl 3KCnepuMeHTasbHbIX Tovekt =f(0) MeToAOM HanMeHbLUNX KBaApPaTOB, UK onpeae-
nAT no rpaduky x = 7(C), NPOBOAA NPAMYI0 Hauay4ywero NpUGANXKEeHUA K aKCnepuMeHTabHbIM ToOYkaMm (CMm.
npunoxexHue b):

nira, - £x,£P| .
nyo,)?2- (So,)2’ (5.7)
cB £x[2- So.Sy», 59)

nl,)2- (*,)2 -

rae T,— ONblITHblEe 3HAYEHUS CONPOTUBEHNS Cpe3y, onpeeneHHble NPN pasinyHbIX 3HAYEHUAX 0, Y OTHOCALMe-
CS KOTAENbHOMY MOHONUTY rpyHTa (Npu N £ 3) AN 04HOMY UHXEHEPHO-TE0N0TMYECKOMY 3NEMEHTY;
N — YKUCNO UCMbITAHWNA.
AHanorn4yHbIM 06pa3oM onpeaesnsoT napaMmeTpbl OCTATOYHOW NPOYHOCTM ), U C,.
5.2 MeToA O[HOOCHOTO cXaTtusa

5.2.1 CywHoCTb MeTOAa

5.2.1.1 VcnbITaHve rpyHTa MeToA0M OJHOOCHOIO CXaTus NPOBOAAT 415 onpefenieHnsa npegena npoyHocTn
Ha 0fJHOOCHOe cxaTue RC AnfA NonyckanbHbIX U IUHUCTBLIX TPYHTOB € IL<0,25.

Mo cneynanbHOMY 3afaHunio 418 NONYCKabHbIX TPYHTOB MOXeT ObITb OnpejeneH Moay b Aedopmaymu,
MOAYNb YNPYroctu, KoaduLmeHT nonepeyHoi geopmaunu n koahuuyneHT MNMyaccoHa.

5.2.1.2 Mpegen Nnpo4yHOCTM HA OHOOCHOE CxaTue RC onpefensatoT Kak OTHOWEHWe NPUNOXEHHO K 06pasLy
BEpPTUKaNbHOI Harpy3ku, Npy KOTOPOW NPOMCXOAUT pa3pylueHune obpasua, Kk naowagmn ero nepBoHayabHoOro no-
NnepeyvHoro cevyeHus.

MpumeyaHune — MNpeaen NPoYHOCTV 06pa3La MMVHUCTOTO FPYHTA, MEHOLLEro OTHOCUTE/bHYIO BEPTUKA/IbHYIO
AedhopmaLio B MOMEHT paspylueHns ¢ > 0.1. onpefensioT ¢ yHeTOM YBE/IMUEHNs MIOWaaN ero nonepeyHoro ceHeHus.

5.2.1.3 N5 ucnbiTaHii NICNONb3YIOT 06pa3Lbl FPYHTA HEHAPYLUEHHOTO C/IOXEHUS.

[ns nonyckanbHbIX FPYHTOB BNaXHOCTb 06pasLa fAo/1KHA COOTBETCTBOBATL NPUPOAHON BNaXHOCTH, BO3-
OYLWHO-CYXOMY UM BOLOHACHILWEHHOMY COCTOSHWIO, 418 TNTUHUCTBIX TPYHTOB — NPUPOAHON BIAXHOCTU.

5.2.1.4 ins nonyckanbHbIX TPYHTOB 06paseL, Ao/HKeH uMeTb (hOpMy LUAnHAPa WA NPsSAMOYro/IbHOTo naparn-
nenenunepa (kBagpaTHOro cevyeHns) anameTpom (CTopoHol kBagparta) oT40 Ao 100 MM M OTHOLLIEHNEM BbICOTbI K
anameTpy, paBHbiM 1,8— 2.0. MakcumanbHbIi IMHEHbI pa3mep 3epeH (HeoAHOPOAHOCTel) Bob6pasLe A0/HKEH
6bITb He 60/1ee 1/10 guameTpa (CTOPOHbI KBagpaTa) o6pasua. Obpasybl NOYyCKaNbHOrO rPyHTa N3rotTaBvBaT B
cooTBeTcTBUM C FTOCT 30416.
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LS TIVHUCTBIX TPYHTOB 06paseL Jo/MKeEH UMeTb (hopMy LMINHAPA AMaMETPOM HO MeHee 38 MM U OTHOLL e-
HVWEM BbICOTbI K UaMeTPy, paBHbiM 1.8 — 2.5. MakcMmasnbHblii pasmep hpakuum rpyHTa (BKIOUYEHUiA, arperaTos)
B obpasLe fonxeH 6bITb He 6onee 1/6 anameTpa obpasua.

MpumevaHnsn

1 AnameTp (cTopoHa kBagparta) obpasua TpeLHOBaTOro WM BbIBBTPENOro NOYCKanbHOMO rpyHTa AO/HKeH(a)
6bITb HE MeHee 60 MM.

2 O6paseL, NoNycKasbHOrO rPyHTa, UMEIOLLUIA CKBO3HbIE TPELLUMHDbI, BUAVMbIE HEBOOPYXEHHLIM F1a30M, K UCMbITa-
HWUIO He JomnycKaeTcs.

5.2.2 O6opynoBaHune n npnbopsbl

B cocTaB ycTaHOBKM A1 UCMbITAHUSA TPYHTA HA OJHOOCHOE CXaTune JO/HKHbI BXOAUTb:
- MexaHu3M 4N8 BEPTUKANbHOIO HarpyxeHus obpasua:

- YCTPOWCTBO ANA N3MepeHns BEpTUKanbHOl aedopmanmm obpasua;

- YCTPOICTBO 418 M3MepeHus nonepeyHoii gedpopmarmm o6pasua (no 3agaHuio).

MpumeyaHue — MuTbl Npecca Ans HarpyxeHus o6pasua fOMKHbI 6bITb OTMOMMPOBAHbLI UM MPUMEHEHbI
Apyrve cnocobbl ANs YMEeHbLUEHNUS! TPEHMS.

5.2.3 MoAroToBKa K UCnblTaHUo

5.2.3.1 O6bpasew rpyHTa n3rotaBamMBatloT c y4ieTom TpeboBaHuii 5.2.1.3 n5.2.1.4.

[ns Bcex 06pasLoB, NOMUMO onpeaeneHnsa Heob6XxoaUMbIX PU3NYECKNX XapakTepUCcTuK, J0MKHbI ObITb OT-
MOUY€eHbI XapaKTepHble 0COGEHHOCTU (CTIOUCTOCTb, TPELLMHOBATOCTb, HaM4Yne BKIIOYEHWIA 1 Ap.).

5.2.3.2 O6paseL, IMMHUCTOrO FPYHTA, U3rOTOB/IEHHbI METOLOM PEeXYLLEro Konbla, M3BNeKaT U3 Koblia c
NOMOLLbIO BbITanknsaTens.

5.2.3.3 O6pasel rpyHTa noMeLLatT B LeHTpe ONOPHOW NANTbI Mpecca v NPUBOAAT B COMPUKOCHOBEHME C
HUM BEPXHIOI0 MJoLWwaiky npecca.

5.2.3.4 YcTaHaBNuBalT YCTPOCTBA AN1A N3MEPEHNS BEPTUKANIbHOW Harpy3ku, BepTUKanbHOW 1 NonepeYyHoii
fedopmaummn obpasua v 3anncbiBaloT X HavasbHble NokasaHus.

5.2.4 TlpoBepgeHue ncnbiTaHnsa

5.2.4.1 HarpyxeHne obpasLua nonyckanbHOro rpyHTa npoBoAAT paBHOMEPHO, 6e3 yaapoB, yBennunsas Ha-
rpy3Ky HeNpepbIBHO C 3a4,aHHON CKOPOCTbIO HarpyXXeHna unun ctyneHamu. CKopocTb HENPEPbIBHOTO HarpyXxeHus
obpasua nosyckanbHOro rpyHTa Ao/hKHa COCTaBAsATb B 3aBMCUMOCTM OT 3HauyeHnsa Rc 0,1 — 0.5 MMMa/c. a npwm
CTYNeHYaTOM Harpy>XeHunm — npuHumatbcs pasHoli 10 % 3HauveHusa Rc

HarpyxeHune obpasua rM1MHNCTOro rpyHTa NpoBOANAT C 3aaHHON CKOPOCTbI0 NpUpaLLeHns OTHOCUTENbHON
BepTUKanbHoW aedopmaunn obpasua, Bbibnpas ee B 3aBUCUMOCTY OT NpegnonaraemMoii NnpoyHocTy rpyHTa ReTak,
4TO6bI BPpEMSA NPOBEAEHNS UCMbITAHUA cOCTaBui0 2 — 15 MWH. 4TO 06bIYHO COOTBETCTBYET ckopocTn 0.5 % — 2 %
3a 1 MUH. Bonee HN3KYI CKOPOCTb BbIGMpaloT 415 06pasL0B C MEHbLIMMY AedhopMaLuaMy Npu paspyLueHnu.

5.2.4.2 BepTukanbHble gedopmManum obpasua n3MepsitoT ¢ norpewHocTbio 0.01 MM 4NS TAIMHUCTBIX TPYHTOB
1 0.001 MM — ANA NONyCKaNbHbIX TPYHTOB W PErUCTPUPYIOT UX B NpOLECCe HAarpyXeHWs He MeHee uyeM npu
10 3HaYeHUAX HaNpPsXXeHUs 40 paspyLleHuns.

5.2.4.3 VicnbiTaHne NpoOBOAAT A0 pa3pylleHnsa obpasua, T. e. 40 AOCTUXEHUS MaKCMManbHOro 3Ha4YeHus
BEpPTUKaNbHOW Harpysku. B cnyyae ncnbiTaHua obpasua rMMHUCTOro rpyHTa Npyu OTCYTCTBMM BUANMbBIX NPU3HAKOB
paspyLlueHns UcnbiTaHWe NpekpaLwaT Npy 0OTHOCUTENbHO BEPTUKANbHO aechopmalmm obpasua e= 15 %.

5.2.4.4 ina onpefeneHusa moaynsa gedopMmaunm n Mogynsa ynpyroctu NonyckanbHOro rpyHTa UcnbiTaHue He
[O0BOAAT A0 paspylweHns obpasua, octaHaBnusas ero npy HanpsbxeHun 50 % — 60 % 3HauyeHus Rc. Mpu Heobxo-
AVMOCTU MPOBOAAT pasrpy3ky o6pasua B TOW Xe nocneAoBaTe/IbHOCTH, YTO U Harpysky.

5.2.4.5 lna onpeaeneHus koaduumeHTa nonepeyHon gedopmanmumn n koathguruymeHta MNyaccoHa nonyckanb-
HOTO rpyHTa B NpoLecce NCNbITaHNS N3MEPSAIOT NonepeyHble gehopmaLmm ob6pasLa npu HarpyXxeHun n pasrpyske.

5.2.5 O6paboTka pe3ynbratos

5251 Mpefen NpoyYHOCTU Ha 0gHOOCHOE cxaTue Rc. MIMa. nonyckanbHOro rpyHTa U rinHUCTOro npu
BbIYMCAAKT C TOYHOCTbLI0 0.1 MIMa no chopmyne

R =1°7A" (5.9)

rae F — Harpyska, npy KoTopoii MponcxoAnT paspylieHue. kH;
-40 — HavanbHasa nnowWwaAb NONepeyYHoro cevyeHns obpasua rpyHra, cmM2.
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Mpefen NPoYHOCTN TUHMUCTbIX FPYHTOB Npu €> 0,1 BbluncnsAlT no oopmyne (5.9), rae BMECTO  NpUHK-
MaloT TekyLylo niaowaab A cpegHero nonepeyHoro cevyeHns obpasya, BbIYMCIEHHYIO MO pe3ynbTatam nsMepe-
HWSA nonepeyHoit fechopmanmmn o6pasua, UM B COOTBETCTBUU C NPUIOXeHeM B.

5.2.5.2 inA BbluncneHns e opmMaLMoHHbIX XapakTepUCTUK NOYCKa/IbHbIX TPYHTOB MO U3MEPEHHbIM B NpO-
Llecce UCnbiTaHWs 3HaYeHNAM BepTUKaibHbIX 1 nmonepeyHbix gechopmanuii obpasua, COOTBETCTBYOLUM pasnny-
HbIM BEPTUKa/IbHBIM HANpPshKeHWsaM a, cTpoAT rpadukm 3asucumoctu e, =f(a) 1 =/(0) (cm. npunoxetHue ), rae
e, N e2— MpoAo/bHble N MoNepeyYHble OTHOCUTEbHbIE fehopmaLmmn obpasua.

5.2.5.3 Mogynb gehopmauumn E nkoadpdurymeHT nonepeyHoii gedopmanun i>B 3agaHHOM fuanasoHe Ha-
npsixeHuii o BbIYMCNSAKT NO HArpy3o4HbIM BeTBsIM 3aBucumocTteii f, = f{o) ne2=f{a) no hopmynam:

A0 (5.10)

(5.11)

Mogaynb ynpyroctu Ey n koadychuumneHT MNyaccoHa 0y BbIYMCAAIOT B 3TOM Xe fuana3oHe HanpshxeHuii no
¢opmynam (5.10) n (5.11). B koTOpbIX 3HaYeHns e, v [r2nprHUMaloT No pas3rpy30yHbiM BETBSIM 3aBUCMMOCTENR
=f(o) n 2 = f(a).
5.3 MeTopf TPEXOCHOTO cXaTtus

5.3.1 CyuwiHocTb MeToAa

5.3.1.1 McnbiTaHue rpyHTa METOL0M TPEXOCHOr0 CXaTusi NpoBOAAT AN ONpefeNieHns cnefyLWwmnx xapak-
TEPUCTUK NPOYHOCTY 1 AedhOpMUPYEMOCTY B COOTBETCTBUM C 3a[i@aHNEM U NPOrpaMMoii NCNbITaHWiA: yria BHYTPeH-
Hero TpeHus ) y4enbHOro cuenieHuns c. ConpoTUBAEHNs HePEHNPOBAHHOMY CABUTY C,, KO3 duuneHTa punbT-
pauvoHHOI KoHcoNnAaumm cy, 419 BOLOHACHILLEHHbIX B IPUPOHbLIX YC/TIOBUAX NECKOB, MMUHUCTbIX, OPraHo-MuHe-
panbHbIX Y OPraHN4ecxunx rpyHToB 1 Moayna gecopmanun E n koadpduymenTta nonepeyHoii gecpopmanuu 1 gns
N06bIX ANCNEPCHBIX FPYHTOB.

5.3.1.2 OTn xapakTepucTUKn onpeensioT No pesynbTaTtaM MUCNbiTaHWii 06pa3LoB B KaMepax TPEXOCHOro
cxaTus, falLmx BO3MOXHOCTb 60KOBOIo paclinpeHuns obpasua rpyHTa B yC/10BUAX TDEXOCHOIO 0OCECUMMETPUY-
HOro CTaTMYeCcKoro HarpyXeHus npu

0,s02=a3,

rae 0. — MakcuMasibHoe rf1aBHoe BepTuKasibHOe HanpsXeHue;
€ 2,03 — MUHUMa/IbHbIE, OHW )XEe MPOMEXYTOUHbIE I/TaBHble TOPU30HTa/IbHbIE HANPSXKEHUSA.

5.3.1.3 VcnblTaHns Mo onpegesieHnio NPOYHOCTHLIX XapakTepucTuk NpoBoAAT 40 paspyleHnsa obpasua
NPUIOXKEHNEM BepTUKaNbHON Harpysku npu 3afgaHHOM BCECTOPOHHEM JaB/ieHun (faBfieHUN B Kamepe) Ha
ob6pasel 03.

MpumeyaHune — MNpn COOTBETCTBYIOLLEM OOOCHOBAHUM MOTYT 6bITb NPUHATLI APYre TPAeKTOPUN HarpyXeHus
obpasua rpyHTa npu mcrbiTaHusx,

5.3.1.4 VicnbiTaHnsa AN onpegeneHuns YacTHbIX 3Ha4eHnit oy ¢ NPOBOASAT He MeHee YeM /19 TpeX UAEHTUY-
HbIX 06pasLoB nccaefyemoro rpyHTa npu pasnyHbiX 3Ha4eHUsIX BCECTOPOHHErO AaB/ieHns Ha obpasel,.

VcnbiTaHna ans onpegeneHns xapakTepucTnkaedopMmpyeMocTy NpoBOAST NPUIOXEHEM BEPTUKaNbHOW
Harpyskv npu 3agaHHOM BCECTOPOHHEM faBneHun Ha obpasel,.

5.3.1.5. VcnblTaHna NPOBOAAT NO C/IeAYOWMM CXEMaM:

- HEKOHCONNANPOBAHHO-HegpeHnpoBaHHoe (HH) ncnoitTaHne — A5 onpejeneHns conpoTUBEHNA Heape-
HMPOBaHHOMY CABUrYy Ca BOAOHACHILLEHHbIX B MPUPOAHbLIX YCMOBUAX MMIMHUCTLIX, OPraHo-MUHEpasibHbIX 1 opra-
HUYECKNX FPYHTOB NPUPOLHON NAIOTHOCTH:

- KOHCONNANPOBAHHO-HeApeHnpoBaHHoe (KH) ucnsitaHne ¢ nsamepeHmem HOpPoOBOro faBNeHns— 415 onpe-
[eneHna xapakTepucTuk NPOYHOCTU PU C N KOHCONUAALMUN CY ANA BOAOHACHIWEHHbIX B MPUPOAHLIX YCI0BUAX
ANCNEePCHbIX TPYHTOB;

- KOHCONNANPOBAHHO-APeHUpoBaHHoe (K[) ncnoiTaHme— AN onpegeneHns xapakTepucTuk NPoYHoCcTU ¢
1 Cc 1 koadpuLmeHTa KOHCONMAaL MM CV BOAOHACbILWEHHbIX B MPUPOAHbIX YCI0BUAX AUCNEPCHbBIX TPYHTOB U Xa-
pakTepuctuk gedopmupyemoctn Ewn g ana nobbix gucnepcHbIX rPYHTOB.

5.3.1.6 ins vcnbiTaHWil UICNOAL3YIOT 06pasLbl FPYHTa HEHAPYLEHHOTO C/I0XKEHUS C MPUPOAHON BIaXHOC-
ThbIO MM 06pa3Lbl HAPYLIEHHOMO CI0XKEHNSA C 3aAaHHbIMU 3HAYEHNAMMN NNOTHOCTU M BNAXKHOCTH.

5.3.1.7 O6pasubl 4OMKHbI UMeTb (hOpMYy LMANHAPA AuameTpoM He meHee 35 MM 1 OTHOLWEeHNEM BbICOTbI K
aAvameTtpy ot 1.85 g0 2,25.
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[AnameTp o6pasua BbibupaeTca Tak. UTO6bl MakCMManbHbIi pa3mep BKAOYEeHWI He npeBbiwan 1/6 ero gua-
meTpa.

5.3.2 O6opyaoBaHue n npnubopsl

5.3.2.1 BcocTaB yCTaHOBKM A1 UCMbITAHNA TPYHTOB METOL0M TPEXOCHOT0 CXaTusA J0/KHbI BXOAUTb:

- KaMmepa TPEXOCHOTr0 CXaTna ¢ HAbOPOM XECTKMUX CNIOWHbIX U NeptOPMPOBAHHbIX LLITAMMOB M YNIO0THUTE-
nemn K HUM;

-yCTPOWNCTBO ANS CO3AaHNA, NOAAEPXKAHNA U U3MEPEHNA flaB/IeHNS B KaMepe;

- MexaHu3M 418 BepTUKanbHOro HarpyXxeHus obpasua:

- yCTpoiicTBa 419 N3MepeHus BEPTUKaIbHbIX M 06beMHbIX fechopmaLuii obpasya;

-yCTpoicTBa ANA N3MEPEHNA NOPOBOro AaBNIeHNSA, OCHOBAHHbIE Ha KOMNEHCaLMOHHOM NpUHLMNE, N AaTyn-
KV faBMEHNA BbICOKON XeCTKOCTU:

-cucTemMa NpoTUBOAABNEHUS.

MpuHuMnNuanbHan cxema Kamepbl TPEXOCHOrO CxaTus npusefeHa B pasgene [l.1.a 6n1ok-cxema — B pasge-
ne [1.2 npunoxeHunsa [.

5.3.2.2 KOHCTpYKL WS KaMepbl TPEXOCHOIO CXaTusa fo/HkHa obecneynBaThb:

- 60KOBOE paclupeHune obpasua;

-oTXaTue BoAbl U3 ob6pasua:

- repMeTUYHOCTb OCHOBHbIX fieTaneii;

- MMHMMaNbHO BO3MOXHOE TPeHMe LWTOoKa BO BTY/IKE KaMepbl;

- M3MepeHne obbema XNAKOCTH, 3aKa4ynBaemoii B kamepy.

5.3.2.3 N3meputenbHble ycTpoiicTBa (Npu60opbl) A0MKHBI 06ecneymBaTb NOrPEHOCTb U3MEPEHUIA He
6onee:

- NPV M3MEepeHNn BEPTUKAIbHOI Harpysku Ha obpasel, — 2 % Harpysku npu paspylieHmmn obpasua;

- Npy U3MepeHnn HanpsxXeHnsa oT Beca WTamna — 1klMa:

- Npu U3MepeHnn gaBneHnsa B kamepe — 2 % 3afaHHoro,

- Npy M3MepeHnn BepTukanbHo gedopmaunn obpasua — 0.01 mm:

- Npu n3amepeHun o6 beMHbIx gedopmauuin obpasya — 0,05 % HavanbHOro o6bLema obpasua.

5.3.2.4 Kamepy TPEXOCHOr0 CXaTusa TapupyloT B COOTBETCTBUN C TpeboBaHnsMu npunoxenunsa [. pasgen [.3.

5.3.3 TlloarotoBka K ucnbiTaHunio

5.3.3.1 Obpasel rpyHTa Bbipe3alT U3 MOHOMTA NPU NOMOLLM MeTanIn4yeckoro UManHapa ¢ 3a0CTPEeHHbIM
HWKHUM KOHL,OM NM60 CTPYHOI Ha cneLlmanbHOM NOBOPOTHOM CTO/INKE MO WabnoHy ¢ yueTom TpebosaHuii 5.3.1.7.

MpumMmeyaHune — [1na yMeHbLUEHNS TPEHUA B MpoLecce Bbipe3aHns obpasua ¢ NOMOLLbIO LIMHAPUYECKO
hopMbl ee BHYTPEHHWIT fnameTp JoMKeH 6biTb HA 0.5 — 1.0 MM 60/bLUe BHYTPEHHErO AMaMeTpa pexyLueid KPoMKU.

5.3.3.2 lNpun nomoLu BbITasKMBaTens obpasel, U3BAeKaoT U3 LUINHAPA, N3MEPSAIOT ero BbICOTY U AuameTp u
B3BeLlMBaT. 1N yCKOpeHMa npouecca KoHconupauum obpasua raMHucToro rpyHTa npy KH v K4 ncnbitaHnax
pekomeHayeTcs Hakfelika Ha o6pasel, BepTuKaibHbIX MOM0C BAAXHOW (hnNbTPOBanbHOWM Gymaru, NokpbiBatoL e
He 60nee 50 % OKpyXHOCTK 06pasua.

5.3.3.3 Cuctemy npoTuBOAaBneHNs kKamepbl Npubopa TPEXOCHOTO CxXaTus, NoABOAALW el BOAY K WTamnam,
1 0TBEPCTUSA B LUTAMNAXx 3anonHAT ANCTUNNNPOBAHHON [e3a3pMpoBaHHO BOAOM NyTeM NOAHATUSA AaBNeHUS B
cucTeMe NPOTMBOAAB/EHUS C NOJHbIM BbITECHEHMEM My3blpbKOB BO3AyXa. 3nuwek Bogbl yénpaoT hunbTpo-
BasibHOI 6ymMaroi.

5.3.3.4 Topubl 06pa3ua NoKpbIBAKT BIAXHBIMU ByMaXHbIMU UNLTPAMKN 1 NOMEeLLalT ero Ha OCHoBaHue
Kamepsbl, CHabXXEeHHO HaCbILWEeHHbIM BOAOV NOPUCTLIM AuckOoM. C NOMOLWbI0 pacwimpuTens Ha obpasel Hage-
BalOT Pe3nHOBY 060/104Ky. Paclumputens cCHUMatoT. CBepxy ycTaHaBAMBaKOT BEPXHUIA WTaMn. 3akpennatT 060-
JIOYKY Ha 6OKOBbIX MOBEPXHOCTAX LUTAMMNOB PE3UHOBbLIMU NN METaN/TINYECKUMUN YNNIOTHUTENAMMN.

MpumeyaHune — [yameTp pe3nHOBO/ 060/I0YKA B HEPICTXKYTOM COCTOSIHUM AO/DKEH cocTasnsATb 0,95 — 1.0 ana-
MeTpa obpasua, TonwymHa — He 6onee 1 % anameTpa obpasua u Mofy/b YNpyroctu npu pacTskeHun — He 6ones
1600 klMa (pns 060104KM U3 NaTEKCHOM pe3nHbl MoAy/b ynpyroctu paseH 1400 klMa).

5.3.3.5 O6pasel CBA3HOIO rpyHTa HapyLEHHOro C/I0XKEHMWA C 3af,@aHHbIMN 3HAYEHUSAMU NOTHOCTMN U BNaX-
HOCTW M3roTaBnMBaloT B pa3bemMHoii chopme no FOCT 30416.

O6pasel, HeCBA3HOTO rpyHTa (Necok) HapyLeHHOro CNoXeHUs hopMUpPYIOT HENoCpeACcTBEHHO B kamepe
npm6opa TPeXOoCHOro CXXaTtus, 415 3TOT0 Ha BHYTPEHHIOK MOBEPXHOCTb Pa3beMHO hopMbl NpeABapuTeNIbHO No-
MelyalT pe3MHOBYI0 060/104KY, KOHLbI KOTOPOi 3arnbatoT Ha kpas opMbl. PazbemHyo hopMy ycTaHaBAMBaloT
Ha OCHOBaHMe kamepbl. HXHWUIA kpali 060104KM PUKCUPYETCA Ha OCHOBAHUM KaMepbl.
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5.3.3.6 dopmuposaHue obpasLa necka BefyT METOAOM CyXOl NOCNONHOW OTCbINKA MU METOA0M NOCN0M-
HOro ocaxAeHuns necka U3 ero B3Becu B Boge. CBepxy Ha chopMUpOBaHHbIN o6pasel, yknagbiBaeTcs 6ymax-
HbI PUNBLTP M yCTaHaBIMBAETCA BEPXHMWIA WITaMMN. Ha KOTOPOM 3aKpennaT BepxXHWUii kpaii pe3nHoBoli 060104KM
(cm. 5.3.3.4). Mepep cHaTuem chopmbl B 06pasLe cosgaroT HeboNblwoe oTpuuaTesibHoe NOPoOBoe AaBfieHne (He
6onee 0.01 MMa).

Mepep BogoHackIWeHeM obpasla Cyxoro necka pekoMeHayeTcs npoayTb ero yrnekucnsiM razom C02
nop gasneHvem He 6onee 10 kMa B TeyeHne 30 MUH. KOTOPLI BNOCNEACTBMM pacTBOPUTCSA B BOAe 6e3 3alyemne-
HUS Ny3bIPbKOB rasa.

5.3.3.7 MNMocne nomeleHnsa obpasLa Kak HEHapyLWEeHHOro, Tak M HapyLeHHOro CN0XEHNS Ha OCHOBaHue
Kamepbl NPOBOAAT CeAyloLLne onepaunmu:

- KOPNyC KaMmepbl C NOAHATHIM B BEPXHEE NOM0XEHME U 3a(pUKCUPOBAHHbLIM LUTOKOM yCTaHaBMBAKT Ha
OCHOBaHMe 1 NPOBEPSAIOT MNOJIOXKEHME LLITOKA NO OTHOLEHMIO K LLEHTPY 06pasua;

- KOpPNyC KaMepbl 3aKpennaT Ha OCHOBaHWN;

- 3aN0/IHAT Kamepy paboyei XMAKOCTbIo (Le3a3pMpoBaHHON BOLOW) C NOMHLIM yAaneHWeM My3blpbKOB
BO3Ayxa:

-ycTaHaBNMBaKT YCTPOKCTBO A4/19 N3MEPEHMA BEPTUKaNbLHON gedopmanmmn obpasua;

- NPUCOEANHSAIOT YCTPOICTBA 4151 U3MEpEeHNsi 06beMHON Aechopmaunii obpasua v (Mnu) NOpoeoro gaBieHuns
(B 32BMCMMOCTU OT CXEMbI UCMbITAHWIA);

- 3anUcbiBalOT HayabHble NoKa3aHWsa BCEX U3MEPUTENbHbIX YCTPORCTB.

5.3.4 TpoBOAOHNO HEKOHCONMAMPOBaAHHO-HeapeHMpoBaHHoro (HH) ncneitaHus

5.3.4.1 MNpeaBapuTenbHoe o6xaTtue (pekoHconuaaumo)obpasLoB BOAOHACHILWEHHbBIX B NPUPOAHbIX YCN0-
BUSIX TNTMHUCTBIX, OPraHo-MUHEPasbHbIX U OPraHNYeCKUX rPyHTOB NPOBOAAT [0 BOCCTAHOBJ/IEHUS NPUPOAHbIX
NAOTHOCTU M ABYXda3HOro cocTosaHus no metony BOC B cooTBeTCTBUM C NpunoxeHnem E. pasgen E.1.

[lonyckaeTca NpoOBOAUTbL PEKOHCONMAALMIO B YCNOBMAX OTCYTCTBUA APEHaXa BCECTOPOHHUM AaB/ieHneM B
Kamepe, paBHbIM cpefHeMY NMOSIHOMY 6bITOBOMY aB/ieHunIo, B TedeHne 30 MUH. B KOHLe aTana pekoHconmgauyuu
[LO/MKHO 6bITb 3aPMKCMPOBAHO M3MEHeHMe BblcOTbl 06pasLa Ahc.

5.3.4.2 Pa3pyweHuve obpasLa NnpoBOAAT NPUIOXKEHNEM BEPTUKABHON HArpy3ku npu paHee AOCTUTHYTOM
[aBneHny B kKamepe v NepekpbITOM ApeHaxe. BepTukanbHy0 Harpysky npukiagbiBaloT € 3afaHHOR NOCTOAHHO
CKOpOCTbIo AethopmupoBaHns obpasua — KMHEMATUYECKUA PEXUM UN CTYNEHAMU — CTaTUYECKUIA PEXUM.

Mpu NnepBoM BUAE HArpyXXeHNs NpuaoXeHne BepTUKaNbHO Harpy3kn obecneynBaeTcs HenpepbIBHbIM MpuU-
paleHnem BepTukanbHoli gedopmaymm obpasua rpyHtae, cockopoctbto 0.5 % — 2 % B 1 MUH. Bonee HU3Kue
CKOPOCTY BbIGUPAIT A1 TTMHUCTBIX TPYHTOB NONYTBEPAON 1 TBEPL0I KOHCUCTEHL U,

Mpv BTOPOM BUAE HarpyXXeHna Harpysky npuknagbiBatloT CTYNeHaAMU ¢ MHTepeanamm oT 15¢ o 1 MuH.
Bonblne nHTepBasbl BbIOGNPAKOT AN [IMHUCTBIX TPYHTOB NOMYTBEPAON 1 TBEPAOW KOHCUCTEHUUN. 3HaYeHe CTy-
neHun coctasnsaeT 10 % ahHEKTUBHOIO HaNpPsAXeHNs — pasHoOCTU MeXAy NOJHbIM AaB/IeHVEM B Kamepe 1 Nnopo-
BbIM laB/ieHnem B o6pasLe nocne pekoHconmaauuu.

5.3.4.3 Noka3aHus npubopa 415 U3MepeHns BepTukanbHol gedopmauyy obpasua rpyHTa 3anicbiBaloT He
pexe yem yepes 1 % gedopmanmm npy KUNHEMATUHECKOM PEXMME WU B KOHLE KaXoW CTYyNeHU Harpysku npu
CTaTMYECKOM pexuMe HarpyxeHus.

5.3.4.4 VicnbiTaHve NpoOAO/KAT 40 MOMEHTa paspylweHns obpasya (AOCTUXKEHUA MakCMMyma OCeBOi
Harpysku) unm 40 SOCTUXEHNS OTHOCUTE/TbHOW BepTukanbHoi gedopmanmm o6pasua ¢, =0.15 (B 3aBUCMMOCTM OT
TOrO, YTO HACTYNUT paHblue).

5.3.4.5 lMocne okoHYaHUA ncnelTaHus obpasew, pasrpyxaloT, copacbiBaloT faBfeHne B kKamepe n cavsatoT
pabouyo XNAKOCTb.

5.3.4.6 Obpasel, rpyHTa N3BNeKalT U3 Kamepbl 1 0TOMpaloT U3 Hero Npobbl ANA KOHTPOLHOrO onpeaenexHuns
BNI@XHOCTU. Ana dhmkcalum xapakTepa paspyLeHuns obpasew, hotorpacunpyor.

5.3.5 TlpoBepgeHne KOHCONUANPOBAHHO-HeApeHUpoBaHHoro (KH) ucnoitaHnsa

5.3.5.1 Mepea Hauyanom npoBegeHns KH ncnbiTaHnsa NpoBOASAT PpeKOHCONMAALNI0 U BOAOHAChILEHNE 06-
pasua no metogy B®C (cm. npunoxeHue E. pasgen E.1) n. ecnm aTo HEO6X0A4MMO, NPOAO/HKAT BOAOHACHILLLE-
HWe mMeToAOM NpoTUBOAABAEHUA (CM. NnpunoxeHue E. pasgen E.2).

MpumedyaHune — MNpeasaputenibHOe BOAOHACHILLEHNE HEO6XOAMMO AN KOHTPOMSA NMOPOBOro JaB/EHUS U
3(hheKTUBHBIX HampshxeHuii B o6pasue B npoLecce MCMbITaHus.

5.3.5.2 lononHuTeNbHOE YNNOTHEHNE (KOHCOoMAaLmio) obpasLua NnpoBOAAT NyTEM YBETMUYEHNSA BCECTOPOH-
Hero (M30TPOMHOro) laB/IeHNA B KAMepe Npu OTKPLITOM ApeHaxe ¢ NojfepXaHnem B cucteme npoTUBOAaBAEHUSA
3HaYeHnA faBneHuns, paBHOro NOPoeoMy AaBneHunto, OCTUTHYTOMY Ha CTagumn AeKOHCONNAALUN N BOLOHACHILLe-
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Mus (cMm. 5.3.5.1). 3HauyeHune gaBneHuns a3 Nnpyu KOHconnagaunn onpegensetcs CyMMon gaBneHus B kamepe, focC-
TUTHYTOrO Ha cTaAun pekoHconmaaumn, 1 3afaHHOro AaB/ieHns KOHCoAnaaumnm oc.

MpumMmedyaHwne — MNporpamMMoli NCMbITAHWIA MOXET ObiTb NPEAYCMOTPEHA aHU30TPOMNHAs KOHCOMAaums
obpasua rpyHra.
5.3.5.3 3HauyeHne MakcMmManbHOro JaBneHns koHconngauum o, U Heo6Xxo4MMO Ha3HavyaTb B 3aBUCUMOC-

TV OT NpegnosiaraemMoro HanpsXXeHHOro COCTOAHUA TPYHTOBOIO Maccusa (C yyeTOM pacyeTHbIX Harpysok oT
COOpPYXeHWs 1 6bITOBOTO AaBneHuns). OctanbHble 3HAYEHUA AaBfeHU KOHCONNAALMN Ha3HavYalT Kak4yacTb OT
oc T (Hanpumep. 0.250c Tax. 0.50c Tax n T. 4.). Mpu OTCYTCTBUN YKa3aHHbIX aHHbIX 3HAYEHUSA OC NPUHUMAIOT B
COOTBETCTBUU C Tabnuyeit 5.6.

BcecTopoHHee faBneHne B kKamepe [0 AOCTVXEHUS faB/ieHns KoHconugauuy nepegarT cTyneHamm — flac.
3HauyeHns cTyneHell gaBneHns Aac NnpuHNUMatoT B COOTBETCTBUM € Tabnnuein 5.6 nnn paBHbIMY YABOEHHbLIM 3Haue-
HUAM Npeablaywei CTyneHu.

Ta6nunua 5.6— [aBneHne KOHCONMAALMM W CTYNEHU AABEHNs Ha obpasel, rpyHTa

,ClasneHMe KOHCO - CTyI‘IEHM AaBneHuns
Fpyuty nnpaunn AC.MNa 304. MNa
Meckn KpynHble 1 cpefHei KPYynHOCTM NAOTHbIE: TnHbI ¢ /LE 0.25 0.1;0.3; 0.5 0.1 po oc= 0.1 n ganee 0.2
Meckn cpepgHeit KPYMHOCTW, cpefHeli NAOTHOCTU, MECKn Meskue 0.1; 0.2: 0.3 0.05 po 0.1 n panee 0.1

N/I0THbIE U CPeAHEel NNOTHOCTU: cynecu 1 cyTnuHki ¢ ILE 0.5. rnHbl
c025</t£05

Meckn cpefHel KPYNnHOCTU U MefKMe pbiX/ble, Neckn nbliesatble 0.1; 0.15; 0.20 0.025 po 0.05 n ganee 0.05
He3aBWCMMO OT MIOTHOCTW; Cynecu, CYrIMHKN 1 rnHbl ¢/t > 0.5

OpraHo-MyHepasibHble U OpraHNYecKkne rpyHTbI 0,05; 0.075: 0.1 0.025

5.3.5.4 Kaxayto cTyneHb BCECTOPOHHErO laB/IeHNA NPY KOHCONNAaL N BblePXNBaloT He MeHee:

5 MWUH — AN9 Neckos:

15 MUH — ANA TVHUCTBIX, OPraHO-MUHEpPasbHbIX U OpraHNYyecknX rpyHToB.

KoHeuHyto cTyneHb faBneHns A58 FMUHUCTbIX, OPraHo-MUHEpPasnbHbIX U OPraHNnYecknx rpyHTOB BblAEpXU-
BalT 40 3aBepweHna 100 %-Hoi hunbTpaLMoHHON KoHconuaaumm obpasya [2].

B npouecce KoHCONMAALUN HA KOHEYHO CTyNeHn 4aBfeHnsa NPOBOAST N3MepeHne o6beMa BbITECHEHHO
xugkoctn AVC

5.3.5.5 lns onpeaeneHns BpeMeHn okoH4yaHnst 100 %-Hoi (omnbTpaunmoHHoOn koHconmaaumm (cM. 5.3.5.4) B
npouecce UCNbITAHNA CTPOAT rpadk 3aBMCMMOCTM 06 bEMHO gedhopmaLun obpasua [V oT KBagpaTHOro KOpHSA

13 Bpemenn AV = I'(-"T) (BO3MOXHO Takxe ucnonb3oBaHue norapugmuyeckoin wkansl AV =Ff(\gt)). Bpems
100 %-Hoi koHconuaauun (f100) onpefensoT No aHaNorMmn ¢ KOMNPECCUOHHBIMU UCNbITAHUSAAMY B COOTBETCTBUM C
npunoxexHunem K.

Moka3saHnsa Nnpnbopa 419 n3MmepeHns obbemMHol gechopmaLmn obpasia rpyHTa perncTpmpytoT B KOHLE npu-
NIOXEHUA KaXAoW CTyneHn BCeCTOpPOoHHero gasneHnsa fo3 (cm. 5.3.5.4). Ha KOHeYHO! CTyneHn aaBneHus npu
BblAepXnBaHun ee go 3aBeplueHuns 100 %-Hoii hnnbTpaLnoHHOW KoHCoNuaauun obpasua nokasaHus CHUMaKT
C NOCTENEeHHbIM YBE/IMYEHNEM UHTEPBA/IOB BpeMeHu, Hanpumep, vyepes 0,2; 0.5; 1:2; 5; 10; 15; 30 muH. 1;2; 4;
8 4 npganee BHavyane v KOHUE KaxAoin CMEeHbI.

MpumeyaHne — YkazaHHOE BPeMS CHATUSA MOKa3aHWin MOXET OblTb HECKONbKO M3MEHEHO ANns ynobersa
NOCTPOEHMWSI KPMBOI KOHCOMMAALMM METOAOM «KBAAPAaTHOrO KOPHA U3 BPeMEeHW.

5.3.5.6 lna onpegeneHus koadduuneHTa uabTpaLMoHHOW KOHCONMaaLMnM  UCMNosb3yrT rpad vk 3asu-

cumoct AV="F(VT) mnu AV=f(Ig t) (cm. 5.3.5.5). no koTopbiM onpeaensitoT Bpemsi 90 %-Holi (b») unu 50%-Hoi
(/50) koHCONMApauun. KoadpduymeHT unbTpayMoHHOR KOHCOoNMaaummn BbluucnsaT no coopmyne K.1unm K.2 npu-
noxeHusa K.

5.3.5.7 Nocne 3aBepLLeHna npouecca KoHconugaummm ukcupyoT nsmeHeHne o6bema AVCobpasua n sep-
TUKanbHoe cxaTne Ahc n nepekpbIBalOT ApeHax.

5.3.5.8 Pa3pyLwieHue rpyHTa npoBogAT no aHanorun ¢ 5.3.4.2 — 5.3.4.4 no ABYM pexnmam HarpyxeHus.
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Mpu KNHEMATUYECKOM PeXuUMe HarpyXeHus MmakcumasnbHY CKOpoCTb edopmanuv onpeaensoT B COOT-
BETCTBUM C pa3genom E.3 npunoxenns E ana KH ncnbitaHuii.

Mpu cTaTMYecKoM pexume Harpysky npuknagbiBaloT cTyneHamu. 3HaueHue cTyneHmn coctasnset 10 % ag-
(heKTMBHOro0 HaNPsHXXEHNA — Pas3HOCTU MeXAy NOJIHbIM AaB/IeHVeM B Kamepe 1 MopPoBbIM faB/ieHeM B ob6pasLe
nocne pekonconmpaunum — uav 3afaHHoro NporpaMMoii ncnbiTaHuii. Kputepmem 3aBepLueHUst CTyneHn Harpyxe-
HUS ABNAETCA OCTUXEHNE CKOPOCTM fechopmalmmn, onpeaensieMoil B COOTBETCTBMM ¢ pasaenom E.3 npunoxe-
HuA E anga KH nenbiTaHunii.

5.3.5.9 MNokasaHua npubopa 419 n3MepeHust BepTukanbHo gedopmauy obpasLa perucTpupyoT He pexe
yeM yepes kaxablii 1 % gedopmaunn.

Mpu cCTAaTMUYECKOM pPEXUME HArpyXeHUsA nokasaHus perucTpupyoT yepes Kaxable 2 MUH.

5.3.5.10 NcnbiTaHne NpoBOAAT 4,0 pa3pylweHus obpasua (cm. 5.3.4.4) nganee npoBoAAT onepayun B COOT-
BeTcTBuM ¢ 5.3.4.5. 5.3.4.6.

5.3.6 TlpoBegeHne KOHCONMAMPOBAHHO-ApeHMpoBaHHOro (K4) ncneitaHums

5.3.6.1 lMpu npoBeaeHun K[, ncnbiTaHUA BOJOHACILENHBIX B NPUPOAHBIX YC/TOBUSIX TPYHTOB 06pasel, rpyH-
Ta BofoHacbIlWaeTcsa 1 ynnotHsaeTcs B cooTBeTcTBum ¢ 5.3.5.1 — 5.3.5.5.

KoadhpuumeHT hunbTpaLMoHHOl KOHCoNngauum ¢, onpegensoT no 5.3.5.6.

5.3.6.2 lMocne ynnoTHeHnsa obpasel, rpyHTa UCMNbITbIBAKOT A4 ONpefesieHns XxapakTepucTuK NPoOYHOCTH B
cooTBeTcTBUN €6.3.6.3 — 5.3.6.6. a 4NA onpefeneHns xapakrepuctnk ecopmMmmpyemoctTm — B COOTBETCTBUM
€ 5.3.6.7— 5.3.6.11.

5.3.6.3 K[ ucnbiTaHmsa gns onpeenieHns XxapakTepucTuk NpOYHOCTY NPOBOAAT B YC/IOBUAX OTKPLITOrO Ape-
Haxka npu noAaepxxaHnumn sHayeHns NpoTUBoAaBeHNA, LOCTUTHYTOrO Ha aTane pekoHconugaunu v BogoHachlLe-
HuA. Mpun 3ToM o6pasel, HarpyxatT BEPTUKa/IbHOW Harpy3koi 40 paspyLleHnus npm NoCTOAHHOM BCECTOPOHHEM
faBfieHnn B kKamepe 03 onpefenaemMomMm B cooTBeTcTBumM € 5.3.5.2 — 5.3.5.3 nin nNpu nHbIX yCNOBUAX Harpyxe-
HUA. NpeAyCMOTPEHHbIX NPOrpaMmMoli UCNbITAHWIA.

5.3.6.4 Pa3pyLieHune rpyHTa Nnpon3BoAAT Npu NOCTOAHHOM BCECTOPOHHEM AaB/fIeHUU B Kamepe 0310 ABYM
pexumam HarpyxxeHus.

Mpu KMHeMaTUYeCKOM pexume MmakCrMasbHYy CKOPOCTb AedopmaLnn onpeaenstoT B COOTBETCTBUM C pas-
aenom E.3 npunoxenns E gna K4 ucnbiTaHunii.

Mpu cTaTuyeckom pexunme BepTuKasbHOE faB/fieHne Ha obpasel nepefatT CTyneHAMU, paBHbiMu 10 %
3a/laHHOro BCECTOPOHHErO0 aBieHnsa B kamepe. Kputeprem 3aBepLueHns CTyneHn HarpyXxeHus aBnseTca 4oCTu-
XeHne CKopocTu fedopmauunn, onpesensaeMoil B COOTBeETCTBUM € pasgesioMm E.3 npunoxennsa E gnsa KA ucnbi-
TaHWiA.

5.3.6.5 MNpu KMHEMATUYECKOM pexunme HarpyxxeHus nokasaHus npuéopa ANs U3MepeHns BepTUKanbHON
JedopmaLmnmn obpasLa 3anncbiBaloT He pexe YeM vepes Kaxblii 1 % gedopmauuu.

Mpu cTaTUYECKOM pexMMme HarpyXxeHus nokasaHusa sanucblBatoT yepes kaxble 10 MuH.

5.3.6.6 McnbiTaHve NpoBOAAT A0 paspyleHns o6pasua (cm. 5.3.4.4) n ganee npoBOAAT onepaLuun B COOT-
BeTcTBMU € 5.3.4.5 1 5.3.4.6.

5.3.6.7 VicnbiTaHna Ana onpegeneHns xapakrepuctTukaetopMmpyemMocTy BOLOHACHILWLEHHbIX B NPUPOLHbIX
YC/IOBUAX FPYHTOB NPOBOAAT NMPU NOCTOAHHOM BCECTOPOHHEM AaBfieHnn B kamepe a3.

BepTukanbHyto Harpysky npunaraiT ¢ 3afilaHHO CKOpOCTbio fedopMuUpoBaHus obpasya — KnHemaTuyec-
KW peXum Nn60 CTYNeHAMU — CTaTUYeCKUi pexuvm.

5.3.6.8 CTyneHun faB/ieHNs B 3aBUCUMOCTY OT BCECTOPOHHErO AaB/ieHUsi B kamepe NpuHUMaltoT no tabnumue 5.7.

Tab6bnuya 57— CTyneHn BepTUKasIbHOrO AaB/ieHus Ha obpasel, rpyHTa

CTyreHb BepTUKa/IbHOTO [ABMEHNs Ha 06paseL) rpyHTa. % 3a4aHHO

pyHTBI TO BCECTOPOHHETO AABMEHVSI B KaMepe Mpy HoMepax CTyreHei

1-a 2 -6-9 7-a v fanee
Meckn 30 30 15
Cynecu 10 20 10
CyrmvnHkn ¢ /t S0.5 10 20 10
CyrnvHkm ¢ '1>0.5 8 15 8
kbl ¢ /L<0.5 6 15 6
FnuHbl c IL> 0,5 5 10 5
OpraHo-MuHepasibHble 1 OpraHuyecKkue rpyHTbl 5 10 5
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5.3.6.9 CkopocTb flechopmanmm Nnpu KNHEMaTUYECKOM PeXUMe HarpyXxeHus v kputepuin ctabunusaunu ge-
hopmMauumn Ha CTyneHn Npy cTaTUYECKOM pexnme BbiGMpatoT no aHanormm ¢ 5.3.6.4.

5.3.6.10 MNMokasaHua NnpnbopoB A1 N3MEepPeHNa BepTUKabHbIX M 06beMHbIX flethopmaLnii obpasua npu Ku-
HeMaTUYeCKOM pexuMme perncTpupyroT He poxe yem yepes 0.5 % pgecopmauun.

Mpu cTaTU4YECcKOM pexrmMe MNokasaHus 3anucbiBalOT Ha KaXA0M CTyNeHn gaBneHuns:

-yepes 1:5; 15; 30 muH n ganee yepes 0.5 4 — A5 NeCKoB.

-yepes 1; 5; 15: 30 muH, 1; 2; 4; 6 1 8 4. a 3aTeM B Hayasie U B KOHLEe paboyero AHA — A5 TUHUCTbIX,
OpraHo-MUHepanbHbIX U OPraHNYeCKNX rPyHTOB.

5.3.6.11 Mpwu npoBegeHun K[ ncnbiTaHuii gns onpegeneHns moayns gecopmanmm HEBOLOHACHILWEHHbIX B
NPUPOAHBIX YCNOBUAX TPYHTOB 06pasel, YN/OTHAT NPU OTKPLITOM ApeHaxe 6e3 NpoTuBoAaBAeHNs, NoBbIWas
BCECTOPOHHEE AaB/ieHNe B Kamepe CTYNneHsAMM A0 3aaHHOro 3HayeHns 03=ac. 3Ha4yeHns cTyneHei faBnexHns
NPMHUMAIOT B COOTBETCTBUM C Tabnuueli 5.6. Kaxaylo cTyneHb faBfeHuns BblAepX1BaloT B COOTBETCTBUM € 5.3.5.4,
a KOHeYHYI CTyneHb — [0 AOCTUXEHMNA YCNOBHOM cTabunnsaumm obbemMHok gedpopmaunn. 3a Kputepuii ycnos-
HoWi cTabunusauun o6beMHol fedhopmanmm obpasua rpyHTa npuHMMaloT NnpupateHne 0THOCUTETbHOW 06 beMHOIA
aedopmanuu, He npesbiwatouiee 0.15 % 3a Bpems, ykasaHHoe B Tabnuue 5.3. MNpu 3ToM 06beMHYI0 fehopmMa-
LMI0 U3MEPSAIOT N0 U3IMEHEHUIO 0O6bEMA XNAKOCTU B Kamepe.

5.3.6.12 BepTukanbHoe faBneHne Ha o6pasel, nepenarT CTyNeHsaMy B COOTBETCTBUM € Tabnuuein 5.7 npu
NOCTOSSHHOM 3HayeHumn 0 3. Kaxayto CTyneHb AaBNeHns BblAepXNBaT 40 YCNOBHOM cTabunnsauum BepTukanbHoi
aedopmaumm obpasua, 3a KpuTepuii KOTOpO NPMHMMAatT NpMUpaLLeHne OTHOCUTENbHOW BeEpTUKaNbHOW gedopma-
Luun. He npesbliwatowee 0,05 % 3a Bpems, ykasaHHoe B Tabnuue 5.3. Mpn KNHEMATNYECKOM HarpyXeHumn cko-
pocTb BEPTUKaNbLHON AedopMauny NPUHUMAKT B COOTBETCTBUM C NPOrpamMmoli UCMbITaHU Ha OCHOBE creyunanb-
HOro 060CHOBaHMSA.

Moka3aHna NpM6GOpPOB ANSA M3MEPEHUS BEPTUKASIbHBIX 1 06bEMHBIX Aethopmaunii o6pasua perucTpmupyoT B
cooTBeTCcTBUYK € 5.3.6.10.

5.3.6.13 NcnbiTaHMe NpoBOAAT A0 pa3pyweHus obpasua (cMm. 5.3.4.4) unn npekpawaT npu 3ajaHHOM
BEpPTUKa/IbHOM AaBfeHnn, onpeAeseHHOM C y4eTOM npejnosaraeMoro HanpshKeHHOro COCTOAHUS B Uccnegye-
MOM FPYHTOBOM MaccuBe, 1 fasnee NpoBoAAT onepayumn B cootsetcTeumn ¢ 5.3.4.5 n5.3.4.6.

5.3.7 ObpaboTka pe3ynbLTaToB

5.3.7.1 T[o pe3synbTatam UcnbiTaHus o6pasua rpyHTa B YC/T0BUAX TPEXOCHOTO CXAaTUS BbIYUCNAKOT:

-abCcoNTHYI0 BepTukanbHyto gedopmanuio o6pasua rpyHta Ah, mMwm;

-0THOCUTENbHYIO0 BEPTUKANbHYIO fedopmaunio obpasua rpyHTa e, no gopmyne

(5.12)

raoe h — HavanbHas BbicoTa o6pasua, MM:
Ahc— a6GconTHas BepTukanbHas fedopMaLns B KOHLE cTaguu pekoHconmaaumm ans HH nensitanuii n yn-
notHeHusa (koHconugauunn) ansa KH n KA ncneitanuii, mm;
- abconoTHy 06beMHy aecdopmauunto obpasya rpyHta AV. cm3, ¢ y4eToOM MonpaBkyM Ha paclinpeHue
kamepbl gns KH n K4 ucnbitTanuii;
- OTHOCUTENbHYO 06beMHYI0 AedopMaLuio obpasua rpyHta  no chopmyne

(5.13)
rae V — HavanbHbIi 06beM 06pasya, cm5:
AVC — n3meHeHvne o6bemMa B KOHLe 3Tana ynnoTHeHus (KoHconmaaumm):
- AeBuartop HanpsxeHnuii (a, — 03). MMa, onpeaensemslii no gopmyne
(5.14)

roe F — BepTukanbHasa Harpyska. kH,
A — nnowanb NonepeyvyHoro ceyeHns obpasya, cmM2,
As — nnowagb NONEpeyHOro Ce4YeHns LWTokKa, cM2.

MpumeuyaHune — lNpu pacueTe BePTUKA/ILHONM Harpysku npyu HEO6XOAMMOCTM BBOAST MONPaBky Ha TpeHue
LUTOKA BO BTY/IKE KamMepbl B COOTBETCTBUM C pa3feniomM [.2 NpUnoxXeHns [l 1 Ha XEeCTKOCTb 060/I0UKN.
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5.3.7.2 MNpu oTHOCUTENBLHOW BEpTUKanbHOW fechopmaumm obpasua rpyHTa, npesbiwatoweii 2 %, yunTbiBaoT
n3mMeHeHue naowanmn obpasua A B npouecce UCMbITaHNSA.

[nsa no6oro MoMeHTa UCNbITaHWiA naowaab A, onpeaenstoT no hopmynam:

-4na HH ncneiTanms

A *bBTAT: (5-15)

-ana KH v KA nenbitannid

A-AbTI7T- 5-16>

rae b— koahuUneHT HepaBHOMEPHOCTM paclunpeHus obpasua, onpegensieMblii BCOOTBETCTBUAM C NPUIOXKE-
Huewm X.

5.3.7.3 lNpwv onpegenerHnmn xapakTepuCcTMK MPOYHOCTU MO BbIYNCAEHHBIM 3HAYEHNAM CTPOAT rpadvkun 3aBu-
CUMOCTMN OTHOCUTENbHOW BEPTUKaNbHOW Aedopmalmmn oT aeBnaTtopa HanpsxeHuii e, = 7(o, - 0 3) 4NA UcnbiTaHui,
NpoBeAeHHbIX NMPU pasIMYHbIX 3Ha4YeHusAx 03 (cM. npunoxexune W. pasgen U.1).

Ha rpachvkax onpegenstoT 3Ha4yeHus (o, - c3)r.coOTBETCTBYHOLLME MOMEHTY pa3pyLeHus obpasua rpyHta

(c™m. 5.3.4.4), nctponart kpyru Mopa-KynoHa ¢ paguycamu nkKoopgmMHatamu LEHTPOB (cm.

npunoxenue WN. pasgen W.1).
5.3.7.4 YacTHoe 3Ha4yeHue COnpoTUBNEHNS HegpeHupoBaHHOMY casury cu, MMa (kMa), onpegensaT no
pesynbtatam HH ncnbiTaHmii no doopmyne

€0 = ol (5.17)

rae am mo3 — 3HayYeHus NOJHbIX HaANpPsXeHuin o, 1 03 Npu paspyweHun obpasua, MMa.
5.3.75 O PeKTUBHbIE 3HAUEHUS Yr1a BHYTPEHHEro TpeHusa <P (pal) u yaensHoro cuennenus ¢'. MMa (kMa).
npn KH n K[l ncnbiTaHUAX BbIYMCAAOT N0 hopMynam:

= arctg| N f: (5-18)

c'- (5.19)

rae N — BbiuncnsawT no dopmyne (5.7). M— no dpopmyne (5.8). B KOTOPbIX tg<p. C. T, 10, HEOBXOAMMO 3aMeHUTb

Ha N, M. a\, 1 03 CcoOTBETCTBEHHO.

MpumeyaHns

1 OdhheKTVBHbIE HANPSHKEHWSA 0} M 03 BbIYUCAAIOT NO hopMyiam:
0;=0C,- u (5.20)

03=cT3-1. (5.21)
rae U — noposoe fasrieHve. Mra.
2 [na oueHku pas3bpoca aKCnepuMeHTasIbHbIX AAHHBIX U BbISIBNEHUS OLUMOOK UCMbITaHWi nepef BbluMcieHnem <P

N ¢’ cTposaT rpadmk 3asucumoct a\ = f (<13) npu paspywenun o6pasuos (cM. npunoxeHue V. pasgen N.1).

5.3.7.6 Mpn onpepeneHun moaynsa pgedopmaymn npu KA vMcnbiTaHUSaX CTPOAT rpaduk 3aBMCUMOCTU
¢, =/(a,) (cm. npunoxeHue W. pasgen 1.2). Ha rpadvke npuHUMaOT MHEHY0 annpoKcumaLmio y4acTkoB Ansa
3af,@aHHbIX NPOrpamMmMoli UcnbiTaHWin Anana3oHoB HaNpPsHKEHWA.

5.3.7.7 Moaynb gedopmaunn E, MMa. n kKoahnumMeHT NnonepeyHoin gedpopmauumn it onpeaensaoT npu
ncnblTaHUAX (MM Ha aTanax UCNbITaHUi), NPOBEAEHHbIX NPW MOCTOAHHOM 3HavyeHWn HanpshxkeHuii 03(Ac3=0). n
BbIYMCAAOT NO (hopmynam:

522>
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(5-23)
Afv-NE,
_____ P (5.24)
roe [o, — npupauieHue HanpsXeHuii o, B 3alaHHOM AuanasoHe;

O£, v pe3 — npupalleHrie OTHOCUTE bHbIX BEPTUKAIbHON 1 nonepeyHoii gedhopmavmii o6pasua;
— npupalieHne oTHocMTenbHO 06beMHo fechopmaunmn obpasua.
5.3.7.8 Mo faHHbIM UCNbITAHUIA FPYHTA B YCOBUSIX TPEXOCHOTO CXKaTUs MOTYT GbiTb ONpegeneHbl Moay b
casura G. mogynb o6bemHoi gedpopmayum K n cekywmnini moayne gedopmaunn ES no chopmynam:

G" 2L+0) (5.25)
K E
n 3(1-20y (5.26)
c . (O)so “ Ge (5.27)
E" " feb '
rae E v BelumcnaoT no gopmynam (5.22) n (5.23);
(5-28)

rae a', — HanpshxeHve npu paspyLeHuu;

— HanpshkeHue B KOHUe aTana ynnoTtHeHus (cm. 5.3.5.3);
(ei)so — 3HaueHune e, npn (o0 ,”.
5.4 MeToA KOMNPECCUOHHOTO cXaTtusa
5.4.1 CywHoCTb MeTOga

5.4.1.1 VcnbiTaHue rpyHTa MeTO40M KOMMNPECCUOHHOIO CXXaTusa NPoBOAAT AN1S ONpefeneHuns cneayowmnx
XapakTepucTuk A4eopMnpyeMocTi B COOTBETCTBUM C 3aJaHNEM U MPOTrPaMMOii UCMbITaHWIA: KO3 prLmeHTa CxXu-
maemocTu T 0, moaynei gedopmauun Eo,,, u E* ana BeTBeli NnepBMYHOIO M NOBTOPHOIO HarpyXeHus, koagdu-
LMEeHTOB PUNbTPALMOHHONM N BTOPUYHONW KOHCOoAMAauun ¢, n cOAna NeckoB Menkux u nblieBaTblX, MUHUCTbIX
TPYHTOB, OPraHO-MMWHEPabHbIX 1 OPFaHNYECKNX FPYHTOB.

5.4.1.2 3TN XxapaKkTepucTuKn onpeaenstoT No pesyabtataM UCNbITaHN 06pa3LL0B rpyHTa B KOMNPECCUOHHbIX
npuéopax (ogomMmeTpax), UCKoYaLLMX BO3MOXHOCTbL 60KOBOro paclumpeHus obpasya npu ero HarpyxeHun sep-
TUKasIbHOW Harpy3Koii.

PesynbTarbl UCMbITAHWI [O/MKHBI O6bITb 0DOPMIEHbI B BUAE rpadukos 3aBucumocTeii gecopmanmii obpasua
OT Harpyskv npu onpegesnieHun T Ou E 1 nx uameHeHns BO BpeMeHU Npu onpeaeieHnn 3HaueHuii C, u c,,.

5.4.1.3 lnana3oH gaB/ieHUiA, Npu KOTOPbIX MPOBOAAT UCMbITAHUSA, ONpeAenseTca B nporpaMmme MUcnblTaHuii
C YY4ETOM HanpsXXeHHOro COCTOAHUA TPyHTa B MaccuBe, T. €. C y4eTOM nepefaBaemMbiX Ha OCHOBaHWe Harpy3okK n
6bITOBOrO faB/ieHNs. Bo Bcex cnyyasax KOHeYHoe gaBneHne AO/MKHO 6biTb 60/blue 6bITOBOro AaB/IeHUA Ha r1y6u-
He 3aneraHuns obpasua rpyHra.

5.4.1.4 ins vicnbiTaHWil UICNONb3YIOT 06pasubl FPYHTA HEHAPYLIEHHOTO C/I0XEHUSI C NPUPOAHON BlaXHOC-
Thi0 MM BOAOHACKILEHHbIE MK 06pa3Libl HapyLIEHHOT0 CI0XEHUS € 3a4aHHbIMU 3HAYEHNSAMMN NIOTHOCTU U BNax-
HocTu (cm. TOCT 30416).

O6pasel rpyHTa O/HKEH UMEeTb (HOPMY LUANHAPA AMaMeTpOM He MeHee 70 MM 1 OTHOLWeHWe guameTpa K
BbICOTE O/IKHO COCTaBATL OT 2.8 A0 3.5. MakcumanbHblii pasmep pakuun rpyHTa (BKIKOUYEHWIA, arperaToB) B
obpasue gomkeH 6bITb He 6onee 1/5 BbICOTbl 06pasua.

5.4.2 O6opynoBaHue n npméopsl

5.4.2.1 B cocTaBYyCTaHOBKM A1 UCNbITAHWNA FPYHTA B YCIOBUAX KOMNPECCUOHHOIO CXXaTusA AO/DKHbI BXOANUTb:

- KOMNPECCUOHHbI Np16op (0A0METP), COCTOSALLMI N3 paboYero Kosbla c BHYTPeHHUMM pasmepamu no 5.4.1.4.
LuamHapuyeckoii 060imbl, nepdoprpoBaHHbIX BKAaAblwa nog paboyee KonbLo U lWTamna (MOPUCTbIX NAACTUH) 1
noAfoHa ¢ eMKOCTbIO 417 BOAbI;

- MexaHu3M A9 BEPTUKANIbHOIO HarpyxeHusa obpasua rpyHTa,;

- YCTpOICTBa ANA U3MEpPeHMA BepTukanbHbiX aehopmanmnii obpasua rpyHTa.
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B KOMNpeccMoHHOM Npubope MOXeT 6bITb NPeAYyCMOTPEHO N3MEpPEHNEe NOPOBOro AaBfeHus B obpasue u
60KOBOrO AaB/ieHNs rPyHTa Ha CTEHKN paboyero KosbLa.

5.4 2.2 KOHCTpyKUMS KOMNPEeCCUOHHOro npnuéopa AonxHa obecneymsatb.

- nogadvy BoAbl K 06pasuy CHMU3Yy 1 ee 0TBOA.

- repMeTUYHOCTb feTaneli npubopa:

- LEHTPMpPOBAHHYIO Nepegavy Harpysku Ha wramn;

- NOCTOSIHCTBO AaB/IEHNS HAa KaXA0l CTyneHu;

- NepBOHaYanbHyo Harpysky Ha obpasel, OT WTamna 1 3akpenieHHbIX Ha HeEM U3MepUTENbHbIX NPUGOPOB He
6onee 0.0025 MMa;

- nepdopaums NOpUCTbIX LITAMNOB A0/MKHA 06ecneynBaTb CBOGOAHbI OTTOK OTXXUMAaEMOW BoAbl 3 06pasua.

5.4.2.3 KomnpeccroHHble NPMGOPbI TAPUPYIOT Ha CXXaTue C MOMOLLbI0 MeTanInyecKkoro Bknaabliwa, nokpbl-
TOrO C ABYX CTOPOH GYMaXKHbIMU huNbTPpaMmn, CMOYEHHbIMUW BOAOK. MakcumanbHoe gaBieHne npu TapupoBke
NPUHUMAIOT B 3@aBUCUMOCTU OT KOHCTPYKUMUM Mpubopa M NpoAebHbIX HArpy30K Npu UCMbITAHUSX, HO HE MeHee
1,0 MMa. HarpyxeHue npoBoAAaT ctyneHamu no 0.05 MMa Ha nepBbIX ABYX CTyneHAx v gasnee no 0.1 MMNa
C BblAEPXKOW N0 2 MUH.

5.4.3 MoArotoBKa K UCNbITAHWNIO

5.4.3.1 O6pasey rpyHTa n3rotasamBaloT cyyeTom TpeboBaHnin 5.4.1.4.

5.4.3.2 O6pa3sel, B paboyeM Ko/bLie B3BELIMBAKOT, MOKPbIBAKT C TOPLOB BAAXHBIMW PuabTpamu nnome-
WwatT B LMANHAPUYECcKyto 060iMMy KOMNPECCUOHHOro Npubopa.

Mpn 0fHOCTOPOHHEN hunbTpauny BoAbl U3 06pasL,a BMECTO BNAXHOTo (ouAbTpa UCMO/b3YHT TOHKYH BOAO-
HENpoHMLaeMy NPoKNagkKy.

5.4.3.3 BbinonHAWT criefyowmne onepauunm:

- ycTaHaBnuBaT o6pasel, Ha NnepgoprpoBaHHbIA BKNagblw;

- ycTaHaBNMBalT Ha 06pasel, neptopUpPoOBaHHbIli LWTamn;

- cobpaHHbIli Npubop ycTaHaBAMBAKT NO4 MeXaHU3M ANs BEPTUKA/IbHOTO Harpy)xeHusi obpasua rpyHTa;

- perynnpyoT MexaHu3m HarpyxeHus obpasua;

- NOAKNIYaT yCTpoiicTBa ANA U3MEPEHNs BepTukanbHbix Aedopmanmnii obpasua;

-3anucbiBaloT HavyabHble NokasaHus Nnpubopos.

5.4.3.4 MNpun HeobxoaMMOCTH BoJOMackIWeHne obpasLa NnpoBoAAT NyTeM hunbTpauumn Boabl CHU3Y BBEPX
nofs appetvpom. [1na 3TOro 3anonHAT NOAAOH BOAONM. BogonachklueHne NnpoBoASAT ANA TNIMHUCTLIX TPYHTOB B
TeyeHne 2 — 5 cyT. 471 NECKOB — A,0 MOMEeHTa NOosAB/IeHNSA BOAbl HaA WTamnoM. [na yCKopeHus BofoHacbILwe-
HUS NPUMEHSAIOT cneunanbHoe YCTPOCTBO, B KOTOPOM MOAAEPXKMBAIOT YPOBEHb BOAbI, NPEBbILLIAIOLL U BEPXHIOK
NOBEPXHOCTb 0b6pasua NPUMEpPHO Ha ero BbICOTY. BogounacoiueHne obpasua B paboyem KonbLe MOXeT 6biTb
NpPoBeAEHO A0 UCMbITAHMA B CNeLanbHOl BakyyMHOl kamepe, 3ano/IHEHHOW BOAOM, nocne yero o6pasew, nome-
LWatoT B KOMNPECCUOHHBIV Npubop.

5.4.4 TpoBeaeHue UcNbiTaHWsA ANa onpegeneHus xapaktepuctuk T 0, Ecad n Ek

5.4.4.1 HarpyxeHune o6pasua npoBoAAT CTYNEHAMU Harpy3ku paBHoOMepHo, 6e3 yaapos.

MpumMmeuyaHne — gonyckaeTcs NpoBeAeHWE UCMbITAHWIA C NOCTOSIHHOM CKOPOCTbIO Aethopmaumn obpasua ¢
N3MepeHneM MOPOBOro AaB/IEHUS, a TakkKe UCMbITaHWA C n3MepeHnemM OGOKOBOTrO AaBNEHMS.

5.4.4.2 TIpn ncnbiTaHMM NECXOB. B TOM Ynce 3aTOphoBaHHbIX. OpraHO-MUHEPasibHbIX U OPraHNYecKuX rpyH-
TOB NepBYyto CTYMeHb AaB/eHUA P, NPUHUMAIOT B 3aBUCUMOCTU OT KO3 uumeHTa nopuctocTun e no tabnuue 5.8,
a npu UCMbITAHUU TNINHUCTLIX (PYHTOB — B 3aBUCUMMOCTM OT NnokasaTens TekydecTu IL no tabnuue 5.9. Mocneayto-
LWKe CTyneHn AaBneHns p NPUHUMAalT paBHbIMY YABOEHHbIM 3HAYEHUSIM NpeablayLwell cTyneHn. Harpysky AoBo-
AAT A0 3aA4aHHOro 3HavyeHmns (cMm. 5.4.1.3). Ynucno ctyneHei OMKHO 6biTb HE MeHee NATH.

NMpumeyaHune — lMporpamMmmoii uccnefoBaHuii MOryT 6biTb 060CHOBaHbI MHbIE CTYMEHN AAaBNEHUSI P, UCXOAA
13 0COGEHHOCTEN AethopMMPYEMOCTH TPYHTa, YCI0BUIA OTCLIMNKMA U YCNOBUIA BO3BEAEHWSI COOPYXXEHUS, B YaCTHOCTW, NS

NOTHbIX JIECKOB Y NOMYTBEPAbIX U TBEPALIX TUHUCTLIX hyHTOB fOMycKaeTCca NPUHUMATb 3HAYEHNS P, PaBHbLIMU GbITOBO-
My JaBfeHuno Ha rnybuHe oT6opa obpasua.

Ta6nuuya 5.8— 3HaueHve NepBoil CTyNeHU AaBNeHUs B 3aBUCMMOCTY OT KO3((ULMEHTA NOPUCTOCTM
KoadbpmumeHT nopuctocty e o210 10>ei1 0.75 0,75>e>06 0s06

MepBas cTyneHb gasnexus p,. MMa 0.005 0.0125 0.025 0.05

Ta6nuya 5.9 — 3HayeHne NepBoil CTYNEHN AaBNEeHUSI B 3aBUCMMOCTI OT nokasaTens Teky4yecTn
Mokasarc/b Tekydectn /L t210 10>1fti 0.75 0.75>/A>05 05>I1L>025 It <0.25

MepBas cTyneHb gasnexus p,. MMa 0.005 0.0125 0.025 0.05 0.1
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5443 Mpu cNbITAaHUN FIUHUCTBIX N OPraHO-MUHEPANbHbIX TPYHTOB HEHAPYLLEHHOr0 CN0XEeHUA ANsa onpe-
JeNleHnsa NX CTPYKTYPHOW NpoyHOCTK Ha cxkaTtue psf nepBytlo 1 nocrnegylowme cTyneHn AaBeHNa NPUHUMaloT
pasHbiMu 0.0025 MIMNa 40 MOMeHTa Havana cxaTus obpasua. Hauyano cxartusa cnegyet cumTaTb NPU OTHOCUTENb-

HOW BepTukanbHOW gedopmaunn obpasua € > 0,005. Mpu ganbHelWeM Harpy>XeHun 3a oyepeHyto CTyneHb
AaBNeHns npuHMMatoT 6anxaliwee 60nbluee 3HaYeHne o 5.4.4.2.
[AnsA BOAOHACKILWEHHbIX IIMHUCTbLIX M OpraHo-MUHepasibHbIX TPYHTOB NpU onpejeneHun  cnepyeT yYuTbl-
BaTb UX BO3MOXHOE YacTUUYHOe pa3ynsoTHeEHVe nocne oT6opa n nogbema ob6pasLa Ha NOBEPXHOCTb, BbIYNCNASA
OTHOCUTENIbHOE pa3yn/oTHeHWe  no opmyne
r _e0(i-Sr) (5.29)
rae e0— HavanbHbIli KO3 PULMEHT NOPUCTOCTH FPYHTa Nocne nogbema o6pasLa Ha NOBEPXHOCTb;
S, — Koah(pUUMEHT BOAOHACHIWEHNA TPYHTa Nocne nogbema o6pasua Ha NoBePXHOCTb.

5.4.4.4 Ha kaxpoli CTyneHun HarpyxeHusa obpasua perucTpupyroT nokasaHusa npubopoB A U3MepeHus
BEPTUKanbHbIX AedopmaLuii B cneaytoLlein nocnenosaTtenbHOCTU, NepBOe NokasaHne — cpasy nocne npuaoxe-
HUA Harpysku, 3atem vepes 0,25; 0.5; 1; 2; 5; 10; 20; 30 M1H 1 ganee c nHTepBasom 14 B TeueHune pabouero gHs,
a 3aTemM — B Ha4aJsie 1 KoHLe paboyero gHs.

MpumMedyaHUe — YKkasaHHOE BPEMS CHATUSA MOKa3aHWiA IMIOKET OblTb HECKOMIbKO U3MEHEHO A5 yao6eTea
NOCTPOEHUSI KPMBOI KOHCONMAALUN METOAOM «KBaApPaTHOro KOpHSA M3 BpemeHu» (cMm. 5.4.4.5, 5.4.5.1).

5.4.4.5 ins BOAOHACHILWEHHbIX B NPUPOLHOM 3a5eraHum rpyHToB M FPYHTOB, NPMBEAEHHbIX B BOLOHACHI-
LWeHHOe COCTOSAHNE npefBapuUTesibHbIM 3amadynsaHnem (cMm. 5.4.3.4). Bpemsa OKOHYaHWUS YN/IOTHEHMA obpasua
rpyHTa Ha faHHOW CTyNeHn Harpy>XeHus ANS FMHUCTbIX, OPraHo-MUHepasnbHbIX Y OpPraHNYecKkMx rpyHTOB onpeje-
NAT Kak Bpems 3aBeplueHns 100%-Holi (hnnbTpaunoHHon koHconugaumm (3). 4N aToro B npoLecce ucnbiTaHus
CTPOAT rpadyuk 3aBcumMocTu gedopmanun obpasua BO BpeMeHN — KPUBYH KOHCONMAauumn, KoTopyto obpabdarsl-
BaloT METOL0M «KBaAPaTHOro KOPHSA N3 BpeMeHu» (Takxe BO3MOXHa 06paboTka norapnummnyeckum MeTogom) u
onpefensioT BpeMs OKOHYaHWS hunbTpauMoHHO KoHconmaauuu tM (cm. npunoxeHue K).

5.4.4.6 lna HeBOAOHACHILWEHHbIX B NPUPOAHOM 3aneraHnumn rMUHUCTLIX TPYHTOB, NpocafoyHbIX. Habyxato-
LLMX 1 3aCONEHHBIX TPYHTOB, @ TakXe NeckoB yNaoTHeHWe o6pasLa Ha aHHO! CTYNEeHN HarpyXXeHus NpoaomKaT
[0 MOMEHTa OCTMXEHMNA YCNOBHON cTabunusauuu gedopmauum obpasua.

3a KpuTepwuii ycnoBHO cTabunmsauny gedopmanmm obpasia nprHUMaloT ee npupalleHne He npeBbilato-
wee 0.05 % 3a Bpems, ykaszaHHoe B Tabnuue 5.3.

5.4.4.7 TIpy MCNbITAHUWN HACbIMHbIX TPYHTOB C 3a4aHHbIMW MNAOTHOCTbIO U BAAXHOCTbIO CTYNEHN AaBNeHNA U
BPEMS UX BblAEPXKN NPUHUMAT N0 5.4 4.2,5.4.4.4 n5.4.4.6 unn B COOTBETCTBMM C NPOrPaMMOii UCNbITaHWiA B
3aBMCUMOCTM OT Ha4yaslbHOro koA uLneHTa yBnaxHeHus rpyHTta Kyen(cm. Tabnuuy 5.10), onpegensieMoro kak
OTHOLLEHNE BNaXHOCTN HACLINHOTO rPyHTa B KOHCTPYKLMUM K ONTUMANbHOW BNAXHOCTU rPyHTa NPy ero Makcnumanb-
HOW NNOTHOCTW NPY CTAHAAPTHOM YNiOTHeHUN no FTOCT 22733.

Tab6nunya 5.10— CTyneHu gaBneHns 1 Bpems WX BblAEpXMBaHWS B 3aBUCUMOCTU OT
KoadhpuLMeHTa yBIaXKHEHNUSA TpyHTa

Koad huymneHT yBnaxHeHns CTtyneHn pasneHns p, Bpems nbigepxuoa
rpyHta K.,, MNa Hus ctynevei AIpu
<12 0.02 1
1.20—1.25 0,015
1.26— 1.35 0,010 10
> 1.35 0,010 24

MpumMeyaHune — lMocneHo CTyNeHb Harpysku BbIAEPXMBAIOT 4,0 YC/IOBHOW
cTabunusaummn gedopMauum B cooTBeTcTeum ¢ 5.4.4.6.

5.4.4.8 Mo cneunanbHOMY 3aaHnI0 ANs ONpeaenerHns Mogyns aedopMalum No BeTBM NOBTOPHOTO Harpy-
XEHUS MOXeT ObITb NPOBEEHa pa3rpy3ka o6pasiia rpyHTa, a 3aTem NoBTOPHOE HarpyxeHue. MocnefHss cTyneHb
pasrpysku U Hauyano NOBTOPHOTO HarpyXXeHus onpeaensoTcs 3agaHvwem. Mpu NOMHOI pasrpyske nocneaHss
CTyNeHb [0/KHA COOTBETCTBOBAThL AAB/NEHUIO OT LUTamMna ¥ CMOHTUPOBAHHOIO HA HEM M3MepUTENbHOTo 060pya0-
BaHWsA. MOBTOPHOE HarpyxeHue NpoBOASAT B NOCNEL0BATENLHOCTY, aHANOMMYHOI NocefoBaTeIbHOCTM NepBoro
HarpyxeHus. Yucno ctyneHei npu pasrpyske f0NycKaeTCcs YMEHbLWNTb.
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Peructpauuio fecpopmauynn obpasua npu pasrpy3ke u NOBTOPHOM Harpy>XeHun BefyT yepes MHTepBasbl
BPEMEHW, YKa3aHHble B 5.4.4.4. a KpuTepwuii ycnoBHOI cTabunmsayum gedpopmanun npuHumarT no 5.4.4.6.

5.4.4.7 Mocne okoHYaHUA UcnbITaHsA HEO6X0A4MMO yAanuUTb BOAY CBepXy obpasLua 1 u3 noa4oHa, onycTuTb
appeTup, CHATb Harpysky, B3BeCuTb paboyee KONbLo C FPYHTOM, ONpeAennTb BIaXHOCTb 1 Maccy Cyxoro gyHTa.

5.4.5 TllpoBegeHne ncnbliTaHna ANsA onpejesieHnsa XxapakTepucTuk KoHconugauyum c, u cc

5.4.5.1 VicnblTaHWe NPOBOAST NPU NOCTOAHHOM 3a4aHHOM laBneHnn. YCnosus agpeHmposaHmsa obpasua (oa-
HOCTOPOHHEe WU ABYXCTOPOHHEE) AO0/MKHbI 6bITb 3afaHbl B NporpammMe ucnbliTaHnii. 3afaHHoe gaBneHne Ha
ob6pasel nepegatoT cpasy. llechopmauun obpasLa perncTpupyrotT Hepes NnpoMexxyTkn BpeMeHu, ykasaHHble B 5 4.4.4.
B npouecce ncnbiTaHna CTPOAT KPMBYIO KOHCONMAALMN B KOOPAMHATaxX OTHOCMTebHasA AetopmaLnma — KopeHb
KBaZpaTHbI 13 BpEMEHN UM UCNONBL3YIOT IorapuMmmyeckyio Wwkany spemeHun (CM. npunoxernune K). Mpu atom
ANns onpejeneHns C, peructpauuio gedopmauuii Heo6xoANMO NPOAOMKATh A0 YCTAHOBIEHUSI TIMHENHOr0 yyYacT-
Ka BTOPMYHOI KOHCOMMAALMN.

5.4.5.2 MNpu onpegeneHnn cV n c, HacbIMHbIX FMIMHUCTBLIX TPYHTOB C 3aaHHbIMWU MIOTHOCTLIO U BJIAXHOCTbIO
YUMTbIBAIOT NPV HEO6XOANMOCTMN peasibHblli FpagueHT 0TXKaTusi NOPOBOWA XMAKOCTW, 3HaYeHMe KOTOpOoro 3agaeTcs
B MporpaMmme nUcnbiTaHuii.

[laBneHne Ha o6pasel p. MMa. npu kKOTOpoM 6yAeT co3faH 3afaHHblii rpagueHT 0TXXaTUA. BbIYUCAAIOT No

thopmyne
p =11, (5.30)

rae /| — 3apaHHblli rpagmeHT omxaTtus, MMalcwm;
| — pnuHa nyTn domnbTpauum Boabl M3 obpasua, CMm.

5.4.6 O6paboTka pe3ynbTaToB

5.4.6.1 [nsa onpepenenuns xapaktepuctukT 0. E A 1 Ef no pesynbtatam UcnbiTaHUA ANA KaX[0R cTyneHu
Harpy>eHus BblYNCNAIOT:

- a6COMITHY BEPTUKA/IbHYH CTabUNN3MpoBaHHy gedopmauunio obpasua rpyHta Ah, MM. Kak cpefHe-
apudmeTnyeckoe 3HaYeHne nokasaHuit U3mepuTeNbHbIX YCTPOKCTB 3@ BbIYETOM NONPaBKU Ha gedopMaLmio Kom-
npeccuoHHoro npuéopa [,

- OTHOCMTENbHYI0 BEpTUKa/bHYIO fedpopMaumto o6pasua rpyHTa e,= Ahtlh\

- KO3h hMLMEHT NOPUCTOCTM TPyHTa €, NpU AaBNeHnaxp, no popmyne

e, =6a-«J/11 BO)- (5.31)

5.4.6.2 Mo BbIYNCNEHHBIM 3HAUYeHMAM CcTposiT rpacumk 3aBucumocTtn z =f(p) unn e =f{p) (cm. npnnoxe-
Hue J1). YUepes Touku rpachuka NpoBOAAT OCPEANAIOLLYIO MTaBHYI0 KPUBYIO.

5.4.6.3 KoathhuumeHT cxmumaemocTn T @, MMa*1, Ha KaxAoi cTyneHn Hadyskm oT p, 40 P,., BblYNCASAOT
c ToyHocTblo 0,001 MMa ' no chopmyne

* % 1
Lo 5.32
" Pi.1- P’ ( )
raee, uB,,.— KO3(pMULMEHTbI NOPUCTOCTN, COOTBETCTBYOLWME AABNEHUAM P. 1 P ,,,.
5.46.4 OpomeTpuyeckuii moaynb gecdopmaunv EMf n moayns gecopmanum nogaHHbiM KOMNPECCUOHHbIX

ucnblTaHuii E*. MMa. B3ajaHHOM WHTepBane faBneHuit Ap (cekywue MoAynun) BbIUUCASKT C TOYHOCTbLHO
0.1 MMa no hopmynam:

E - —" (5.33)
= .p (5.34)
nnn
*
¢ _ 1809 (5.35)

rae [le — u3MeHeHne OTHOCUTENIbHOTO CXaTus, COOTBETCTBYIOLLEE Ap:
T 0 — koathhnLMeHT CXMMaeMoCTH, COOTBETCTBY WM Ap.
P — KoadhhMLMEHT, yUnTbIBAIOLLMNIA OTCYTCTBME NONEPEYHOTO pacllMpPeHns rpyHTa B KOMNPECCMOHHOM Npu-
6ope u Bbluncnaemblii no oopmyne
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M o1 -7, (5-36)

rae 0 — koadhhuumMeHT nonepeyHoii aechopmaLmm, onpesensemMblii No pesynbTatam UCMbITaHNI B npnbopax Tpex-
OCHOTO cXaTusi No 5.3 nnn B KOMNPECCHOHHbIX Npubopax ¢ usmepeHnem 60KOBOro AaBneHNUS.

Mpun OTCYTCTBUMN IKCNEPUMEHTANbHbIX JldaHHbIX ONyCcKaeTCa NpuHUMaTth [i paBHbIM 0.8 — AN NecKos;
0.7 — gns cyneceii; 0.6 — Ans cyrnuHKoB u 0.4 — Aana rvH.

5.4.6.5 KoadhpuuyneHT hunbTpaLMoHHON KoHCoNnaaLumum c* 1 koauLyeHT BTOPUYHO KOHConuagaLlmm ¢,
onpefensalT BCOOTBETCTBUM C NpUNoxeHnem K.

5.4.6.6 CTPYKTYpPHYIO NPOYHOCTb Ha cxaTue psa, MlMa. onpefensaioT Kak AaBfeHne, npu KOTOPOM OTHOCKU-
TenbHasa BepTukanbHas gedopmauuns obpasua rpyHTa e npesbicuT 0.005 (cm. 5.4.4.3).

5.5 MeToa cyd P O3MOHHOTO CxXaTtus

5.5.1 CyuwHoCTb MeTofa

5.5.1.1 AcnbiTaHWe rpyHTa MeTo40M cydhO3MOHHOTO CXaTusa B pesynbTaTe pacCTBOPEHMA U BblHOCA COMeit
npv hunbTpauny BoLbl NPOBOAAT 415 ONPefeNieHnsa CefyoLnx XxapakTepucTuK 3acoeHHbIX (cogepxatux ner-
KO- 1 cpeHepacTBOPVMbIe CO/IN) NECKOB (KpOMe rpaBesincTbiX), Cyneceii U CyrIMHKOB: OTHOCUTENIbHOTO cydhdho-
31MonHoro cxatust esf n HavyanbHoro gaBneHns cydosmoHHoro cxaTtus psf.

5.5.12 3Tu xapaKkTepuCTUKN onpesensioT no pesynbTaTaM UCMbiTaHUi 06pasLoB rpyHTa B KOMNPECCUOHHO-
PUNbTPaLNOHHbLIX NpUbopax, UCKIYaLWMX BO3MOXHOCTL 60KOBOIo paclimpeHms obpasua rpyHta npu ero Ha-
rPYXXEHNN BepTUKaNbHON Harpy3koii.

PesynbTarbl MCNbITaHWI [O/MKHBI ObITb 0DOPMAEHBI B BUAE rpadukoB 3aBMcUMocCTel gedhopmaumii obpasua
OT Harpysku.

5.5.1.3 [nA ucnbiTaHnii CNONb3YT 06pasLbl rpyHTa no 5.4.1.4.

5.5.2 O6opyaoBaHue n npubopsol

5.5.2.1 B cocTaB yCTAHOBKW A1 UCMbITAHUA FPYHTa Ha CydDO3NOHHOE CXaTue [O/IKHbI BXOAUTL:

- KOMNPECCUOHHO-PUNBbTPALNOHHBIN NPUBOP C paboynMM KONbL,OM C BHYTPEHHUMMK pa3mepamu no 5.4.1.4;

- MexaHu3M ANA BEPTUKANBbHOIO HarpyxeHua obpasua rpyHra:

-yCTpoiicTBa AN U3MepeHns BepTukanbHbIX fedopmaymii obpasLa rpyHTa.

KOHCTPYKUMS KOMNPEeCCUOHHO-hUNbTPALMOHHOrO Npubopa npueBefeHa B npunoxerHmn M. pasgen M.1.

5.5.2.2 KOHCTPYKLMA KOMNPECCUOHHO-(hnIbTPaLNOHHOIo Npnbopa AoMxHa obecneunBathb:

- nogavy BoAbl K 06pasLy rpyHta CHu3y (cxema BOCXOAALLEr0 MOTOKA) UM CBEPXY (CXema HUCXOAALLLero
noToka);

- 0TBOJ BOAbI, NpothunbTpoBasLleiica Yepes obpasel, rpyHTa, U HakonaeHne ee B MEPHOM cocyfe:

- HEMpPEePbIBHYI0 Ha MPOTSHKEHUN BCETO NCNbITaHNS PUAbTPaLMI0 BOAbI, FePMETUYHOCTb OCHOBHbIX AeTasnei
npuoéopa:

- nepBOHayYanbHY0 Harpysky Ha obpaseu OT WTaMna u 3aKpenneHHbIX Ha HeM U3MepuUTeNbHbIX NPUG0POB
no 5.4.2.2.

5.5.2.3 KomnpeccnoHHo-bunbTpaLoHHbIe NPUGOPLI TAPUPYIOT Ha CXKaTue ¢ NOMOLLbI0 MeTanIMyeckoro
BKIaAblwa no 5.4.2.3.

5.5.3 TlMoarotoBKa K UCMbITaAHUIO

5.5.3.1 O6paseLl rpyHTa u3rotTaBnnsBatoT c yyeTom TpeboBaHunin 5.4.1.4.

5.5.3.2 loNnONHUTENbHO K (hM3NYECKUM Xapaktepuctukam (cMm. pasgen 4.4) AO/KHbI 6bITb ONpeaeneHbl,
KoatppuumeHT dunbTpaymm no FOCT 25584, KOIMYECTBO NErKo- 1 CpefHePacTBOPUMbIX COseli (CTeneHb 3acoeH-
HOCTM) N UX KA4YeCTBEHHbIN cocTas (N0 pe3ynbTaraM aHann3a BOLHON U CONSHOKUCNOW BbITAXeK). Mo cneunans-
HOMY 3a/,aHnio ANSA 3aCONEHHbIX FMMHUCTBIX TPYHTOB ONpeAensT eMKOCTb MOrAOWeEeHNS U COCTaB 0OMEHHbIX
KaTUOHOB.

5.5.3.3 MoAroToBKy K MCNbITAHWUIO MPOBOAAT B COOTBETCTBUN € 5.4.3.2 1 5.4.3.3.

5.5.4 NMpoBegeHne ncnolTaHnsa

5.5.4.1 WcnblTaHnsa 3acasieHHbIX IPYHTOB B KOMIPECCUOHHO-(IUNbTPALMOHHOM Npubope NpoBOAAT N0 CXeMaM:

- «O[HOW KpNBOMN» (NPU UCMbITAHUN OQHOT0 06pasua rpyHTa)— ANS onpefeneHns xapakTepucTuk cxnmae-
MOCTM FPyHTa NPUPOAHON BAAXHOCTM NPU Pa3NYHbIX AAaBNEHUAX, OTHOCUTENBHON NPOCaA0YHOCTU U OTHOCUTENb-
HOro cydd031MOHHOr0 CXaTusa nNpu 04HOM 3aaHHOM 3Ha4YeHUN faB/eHuns;

- «Tpex KpUBbIX» (NPW UCNbITAHWM Tpex 06pa3LoB rpyHTa) — ANA onpejeneHns Npu pasinyHbIX 4aBNeHnax
XapaKTepUCTUK CKMMAeMOCTH FPYHTa NPUPOAHOW BNaXHOCTW, OTHOCUTENbHOM NPOCaf04HOCTUN Y OTHOCUTENBHOTO
cydhd03MOHHOrO0 CXXaTUs.
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5.5.4.2 KoMNpeccMOoHHO-(DUIbTPALNOHHbIE UCMbITAHWUA TPYHTOB NPOBOAAT N0 CXEME HUCXOAALLLENO UK BOC-
XOASILLero noToka puabTPYIOLLEel XXMAKOCTH, a Takke Npu N06bIX 3HAUYeHUAX rpagneHTa Hamopa / mpu ycnosuu
OTCYTCTBUS MexaHu4eckoli cydosmnu.

5.5.4.3 Mpwu ncnbiTaHMM NO CXeMe «OAHOW KPpUBOIi» Harpysky Ha obpasel rpyHTa NpupoaHOl BAAaXHOCTU
nepegalwT CTYNEeHAMU HarpyxeHus [0 3afaHHOro [aBfIeHUA P aHaNOTMYHO KOMMPECCUOHHOMY MUCMbITAHWUIO
(cm.5.4.4.2.5.4.4.4.5.4.4.6). Nocne ycnoBHoW cTabunusauuu gedopmamm obpasua rpyHTa npu jaBneHmm p ero
Heo6xoAUMO 3aMO4YNTbL BOAOM, NPOA0/KasA 3aMadnBaHe 40 YCNOBHONW cTtabunmsaunn npocagkm no FOCT 23161.
Mocne okoHYaHUs nNpocafoyHbiX AedopMaluii uAn B cayvyae Ux OTCYTCTBUA cneAyeT HayaTb HENpepbIBHYO
hunbTpaunio Boabl Yepes obpasel, (Npy 3a4aHHOM AaBNeHUN p) 40 YCOBHON cTabunusauum cydpo3noHHOro
cxatus (cMm. 5.5.4.6).

5.5.4.4 /cnblTaHne No CXxeme «TPex KPMBbIX» MPOBOAAT Ha Tpex obpasuax rpyHTa HeHapyLWeHHOro
C/I0XeHUSA, 0TOOPaHHbIX N3 OAHOr0 MOHONUTA U OTANYAIOLMXCA NO NIOTHOCTM CYXOro rpyHTa He 6onee yem Ha
0.05 r/cm3, unun Ha Tpex obpasuax HapyLeHHOro CNOXEeHNSA, UMeLWNX 0gNHaKoBble (3afaHHble) CTeneHb 3aco-
NIEHHOCTM 1 NJIOTHOCTb CyXOro rpyHTa.

OpaunH obpasel, NCNbITbIBAIOT NPY NPUPOAHOI BNaXXHOCTU. [pu 3TOM Harpysky Ha obpasel, rpyHTa npuknagbl-
BalOT CTYMEHAMW HarpyXXeHusa A0 3afaHHOro AaBneHns p B COOTBETCTBUM C 5.4.4.2.

BTopoii o6pasel HagnexuT nepes HarpyxeHnem 3aMmoumnTb (6e3 npumeHeHus appeTrpa) 40 NOHOTO BOAO-
HacbllweHns (cm. 5.4.3.4) n 3aTem NpuknagbiBaTb Harpysky Ha obpasew CTyneHsMu 40 3afjaHHOro faBneHus B
cooTBeTCcTBUN C 5.4.4.2,5.4.4.4. 5.4.4.6.

Mocne ycnoBHOI cTabuamnsaymmn cxxatus BOAOHACHILLEHHOTO FPyHTa HEO6X0AMMO HauyaTb HEMPEPbIBHYIO
hunbTpaymio Boabl Yepes obpasel, (Npy HEM3MEHHOM 3aaHHOM faBneHun p) 40 YCNOBHO cTabunusaumm cydgdo-
3WOHHOIO CXaTus.

TpeTwnii o6bpasew, cnegyeT 3amMounTb 40 NOSIHOTO BOAOHackiWweHns (6e3 nepefayun Harpyskm Ha obpasey,
rpyHTa 1 6e3 NpvMeHeHna appeTmpa) 1 3aTem NPOBOAUThL BbillefladnBaHne coneii (pacconeHne rpyHTa) nytem
HenpepbIBHOW hunbTpaumm BOAbl MW XUAKOCTU 3a,aHHOro cocTaBa Yyepes obpasel,. Mocne ycnoBHOro paccosne-
HWUS TPYHTa NpUKIagblBaloT Harpy3Ky Ha o6pasel CTyneHsMun 40 3aaHHOro JaBfieHnsa p BCOOTBETCTBUMN € 5.4.4.2,
5.4.4 4.5.4.4 6. nogaepxnsas obpasel, B BOAOHACHILLEHHOM COCTOSHUMA.

5.5.4.5 3a KpuTepwuii yCNoBHOIo pacconeHuns rpyHTa npv BbllenavymBaHumn cone 6e3 Harpysku (npu ucnbl-
TaHUM Mo CXeMe «TPex KPMBbIX») criefyeT NPUHNMAaTh 3HA4YEeHUs1 CTeneHun BbilenaynBaHus coneii ft, npueegeH-
Hble BTa6bnumuye 5.11.

Tab6nuya 511 — 3Ha4YeHUs CTeneHn BbllenaunBaHus conei ft,

CopepXaHue BOAOPACTBOPMMbIX 3HaueHnsa p, B 3aBMCMMOCTM OT BUAA TpyHTa, He MeHee

coneii. %

Mecok Cynecsb CyrnuHok
fo5 0,80 0.65 0.60
5—10 0.85 0.70 0.65
1—20 0.90 0.80 0.75
21— 30 0,95 0.90 0.85
Ce. 30 1.00 0.95 0,90
5.5.4.6 3a KpuTepuii ycnoBHO cTabunmnsauymm cydo3MoHHOr0 CXaTus rpyHTa npu 3ajaHHoM gaBieHum p

NPUHMMAlOT NpupaLLeHne oTHocuTeNnbHOM gedopmanunmn e*. He npesbiwatoee 0.001 npy npupaLLeHny cTeneHn
BblLlenaunBanmusa coneii gp, = 0.1, a Takxxe Npu yCnoOBWU, YTO CTENEHb BbiLenaymBanus conei ft, (cm. 5.5.5.11)
cocTtaBnseT He meHee 0.6.

5.5.47 MNMocne Hayana hunbTpauun BoAbl Yepes obpasel, NokasaHna UHANKATOPOB fedopmaLuii perucTpu-
pyloT B MepBblil yac yepes 15 MuH. fanee yepes yac (HO He MeHee NATW pa3) B TeyeHne pabouyero AHA. 3aTeMm
OAVH pas3 BAEHb NPy UCNbITAHUN TPYHTOB, cOofepxXalynx fierkopacTsopumblie COMu, U OAMH pas efBa — TPU AHA
Npu UCMbITAHUN TPYHTOB, COAEepXallux cpeiHepacTBOPMUMbIE COMN.

5.5.4.8 B npouecce BbiljenauynsaHnsa coseil Heo6xo[MmMo oTbmpaTtb puabTpaThl AN ONPeAeNeHns B HUX
KonimyecTBa cofieii Mo Macce NJOTHOrO ocTaTka: nepsblii hunbTpat — nocse c6opa 50 M XUAKOCTU, BTOPOA —
yepes Boe — TpoOe CyTOK, flasiee — OfMH pa3 B HeZle/lto NPu UCNbITaHUW TPYHTOB, COAepXKallnX fIerkopacTsopm-
Mbl€ COMN, N OAUH pa3 B IBE HeAeIn — NP UCNbITAHUW TPYHTOB, cofepXalyux cpegHepacTBopuMble CONN.

5.5.4.9 Mocne 3aBeplleHUs UCNbITaHUA paboyee KOMbLO C BAaXHbIM PYHTOM B3BeLUMBAIOT, NPOBOAAT
KOHTPOJIbHOE U3MepeHne BbICOTbl 06pasua rpyHTa B KoJble, onpefesniaioT BAaXHOCTb IPyHTa U Maccy Cyxoro
TPYHTAa, a Takxke KOSIMYeCTBEHHbIV N Ka4eCTBEHHbI cocTaB coseil.
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5.5.5 O6paboTka pe3ynbLTaToB

5.5.5.1 Mo pe3ynbTaTam ONbiTa BbIYUCAAIOT HA K&XA0M CTYNEeHN HarpyXeHus abCosOTHYI0 BEPTHUKa/IbHYHO
cTabunusmpoBaHHyto gedopmaumio obpasua rpyHTa Aht,Mm, n OTHOCUTENBHYIO BEPTHKaNbHYI0 AeopMaLunto 06-
pasua r, = Ah,| hnr rge hng— BbicoTa o6pa3ua npu gaBneHuy, paBHOM HanpsHKEHWO OT COGCTBEHHOIO Beca
rpyHTa Ha rnybuHe ot6opa obpasua, 1 CTposAT rpadnk 3aBUCYMOCTN OTHOCUTENbHbIX AehopmaL it oT BepTukasb-
Horo aasnexus e= f{p) (cm. npunoxeHne M. pasgen M.2).

5.5.5.2 B cnyyae HabyxaHWs 3aCONEHHOTO rpyHTa Npu UCMbITAHUMN N0 CXEME «TPEX KPUBbIX» HEOO6X0ANMO
onpefennte cBo6oAHOE OTHOCUTENbHOEe HabyxaHue ¢s,0 no 5.6. a TOUYKy, COOTBETCTBYIOLLYIO BK/IIOYNTbL B
rpaduk ¢ = I(p), OTKNaabiBas ee Ha 0Cu opAMHaT BBEPX OT ocu abeumcce.

5.5.5.3 Mpu ncnbiTaHNM N0 CXeEMaM «OAHO KPUBOI» N «TPEX KPUBbIX» XapaKTepPUCTUKN CXaTNsi 3aCONTEHHO-
ro rpyHTa NPUPOAHOI BNaXHOCTU ONpeaensaT BcooTBeTCTBUN ¢ 5.4.6.3 1 5.4.6.4.

5.5.5.4 Mpwn NCnbITaHUN NO CXeMe «OAHOW KPUBO» OTHOCMTE/NbHYI0 NPOCAL04YHOCTbL 3aCONEHHOrO0 rpyHTa zsl
onpegenstT no FOCT 23161.

5.5.5.5 OTHOCUTENIbHOE CYPHO3NOHHOE CXaTne rpyHTa npu NCNbITAHUN MO CXEME «OLHOW KPUBON» 1
npu HaAM4YMM NpocagoUHbIX fedopmaLmnii onpefensioT Kak JONONHUTeIbHOe OTHOCUTE IbHOE CxaTue obpasua
rpyHTa npv 3afiaHHoM AaBneHun n HenpepbiBHOW hnnbTpaLmm Bogbl No chopmyne

By — I-']-!I’{:ID'{: ._____,_,_‘r?]'_;.l_?_l._.r_'g._ (5.37)

rae AhN — cydppo3nmoHHOoe cxxaTne rpyHTa npu NoCTOSHHOW hunbTpauun U 3agaHHoOM gaBfeHun (abcosnTHoe
cydhd03MOHHOE CXKaTne), MMm;
hsa p — BbicoTa 06pasLa 3aMOYEHHOr0 rpyHTa NpuW 3a,aHHOM faBNeHUN, MM.
hif p — BbicOTa 06pasya nocne cxaTus B yCIOBUSX NOCTOSIHHON (OUIbTPALUM XUAKOCTU NPY 3ajaHHOM AaB-
NIeHUN, MM.
55.5.6 OTHOocuTenbHoe cyho3noHHOe CxxaTue rpyHTa npu UCNbITaHUWN NO CXEME «OAHOM KPUBOW» 1
npu OTCYTCTBMM NPOCAA0UHbIX Aehopmaunii onpeaensoT no chopmysne

e hrg (5.38)
rae hD— BbicoTa o6pasua rpyHTa NnpuUpoAHOI BNaXHOCTW Npu 3aaHHOM AaBMNEHUN, MM.
5.5.57 OTHOCUTE/IbHYI0 NPOCAA0YHOCTb €Sl AN5 pa3NMYHbIX AaB/eHUii NPU UCMbITAHUAX N0 CXEME «Tpex
KPMBbIX» ONpeaensT Kak Ppa3HOCTb 3HAYEHN OTHOCUTEbHOr0 CXaTua 06pasLoB B BOAOHACHILLEHHOM COCTOA-
AW CMTP ¥ NPU MPUPOAHON BNaXKHOCTH WSIM pa3HOCTb OPAMHAT COOTBETCTBYHOLWMX KpMBbIX rpacukoB £ = f(p).

5558 OTHOocuTenbHoe cydppo3noHHOE CcxaTme A5 pa3/INYHbIX AaBIEHNIA NPW UCTLITAHUW NO CXemMe
«Tpex KpMBbIX» ONpeaenstoT kak pa3HOCTb 3HAYEHN OTHOCUTENbHOTO CXXaTus 06pasL0B BbILLENOYEHHOTO rpyHTa
1 B BOZOHACHILEHHOM COCTOSIHUM UM Pa3HOCTb OPAMHAT COOTBETCTBYOLUX KpMBbIX rpadiuka e = f{p). Mo 3Ha-
yeHusim £a cTpoaT rpacuk 3aBucumoctu e{ = f(p) (cm. npunoxenve M. pasgen M.2).

5.5.5.9 HauanbHoe gaBneHune cyo3noHHOro cxaTusi ps onpegenstoT no rpacduky = f(p), npuHumas 3a
p, AasneHue, Npu KOTOPOM OTHOCUTENbHOE CydhPOo3noHHOE cxaTune pasHo 0,01 MMa.

5.5.5.10 OTHOCUTENbHOE CYyD (D O3MOHHOE CXaTue BbIHUCAAKT C TOYHOCTLI0 0.001 MMa. HavanbHoe pAas-
nexne cyd@o3nOHHOro cxaTmus — ¢ ToyHocTblo 0,02 MMa.

5.5.5.11 B npouecce KOMNPECCUOHHO-(PUIbTPALMOHHOTO UCTIbITAHWSA TPYHTA NPU HENpPepbIBHOM hunbTpaymm
BO/bl M 3aflaHHOM laB/IeHUN p cnefyeTt CTPOUTb rpadnk 3aBUCUMOCTA OTHOCUTESTIbHOTO CY(PdO3NOHHOTO CXaTus
£it oT cTeneHu BblWenauynsaHus coneii [}, (cM. npunoxexHune M, pasgen M.2). onpegensemMoii no oopmyne

j-i (5.39)

roe K — 4ncsio onpeAeneruii NI0THOro ocTaTka (hUIbTPaLMM 3a BPEMS UCTbITAHUIA.
/ 5 — o6bem BoAbl, NPOKNLTPOBABLIEICA Yepe3 obpasel rpyHTa 3a nepuog Mexay ABYMs nocieayoLuumm
onpegeneHusiMu NI0THOro OCTaTka, /i,

X — cpefHeapudMeTUYECKOe 3HAYEHME ABYX NOCNEAYOLWUX ONpeeneHnii NI0THOro octatka ouibTpaToB
3a BbIYETOM M/I0THOTO OcTaTKa (PUILTPYHOLLEN XNUAKOCTH, I/N;
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DM/ — cTeneHb 3acCONEHHOCTU rpyHTa (NPUHUMAIOT NO pe3ynbTartam onpefeneHunii cpegHeii cteneHn 3aconex-
HOCTW MOHO/INTA, U3 KOTOPOTO Bbipe3atT obpasel rpyHTa), 4. e.;
T, — Macca cyxoro obpasua rpyHTa nepej Hauyanom UCNbITaHW, T.
5.5.5.12 Mocne oKoHYaHUsA KOMNPECCUOHHO-(PUNbTPALMOHHOIO NCMbITAHNSA, @ TaKXXe Noc/ie BbilenaymBa-
HVA cofell 6e3 Harpysku 1 nocneayoLero 3arpyxeHus obpasua ciefyeT Npou3BecT KOPPeKTUPOBKY rpaduka
ei( =f((5,). nogctaBnsa B popmyny (5.39) BMecTo 3HaueHuss Dw 3HauyeHue HayabHOU CTENEeHN 3aCO/IEHHOCTH
o6pasua rpyHTa Df,ial, onpegensiemoii no gpopmyne

-0 Xam), (5.40)

roe T 2 — macca cyxoro 06pa3u,a FPyHTa nocsie OKOH4YaHnA ncnblTaHnda, r.
D, i3, — cTeneHb 3aCO/leHHOCTH obpasua rpyHTa nocse okoH4aHUs UCNbITaHus, 4. e.

5.6 MeTopg onpegeneHns HabyxaHusa u ycagku

5.6.1 CywHoCTb MeTOAa

5.6.1.1 VicnbiTaHWa NPOBOAAT A1 ONpeAesieHns nokasareneil, xapakTepusyoLwmnx n3meHeHne oo6bema riv-
HUCTbIX TPYHTOB NPU BOAOHAChIWeHUN (HabyxaHne) nnu BbicbixaHun (ycagka). OnpefensioT cnegytouime xapak-
TEPUCTUKN HabyxaHusi: cBoO6oAHOe HabyxaHue E*,a, HabyxaHne noj Harpyskoi e,*, gaBneHne HabyxaHus plw,
BNIAXHOCTb FPyHTa nocrie HabyxaHus N XapakTepucTUKM ycafKu: ycajka no BbiCOTe ell. AnameTpy e, u
06bEMY e, , BJAXHOCTb Ha Npejesne ycaakm wy.

5.6.1.2 XapakTepucTukm HabyxaHma onpefenstoT no pesynbtaTtam McnbiTaHuii o6pa3uos B npubopax ceo-
604HOro HabyxaHus rpyHToB (MHIM) 1 B KOMMIPECCUOHHBIX MPMGOPax NPW HaCbILWEHUN TPYHTa BOAOW Nan xumuyec-
KM pacTBOPOM. YcajKy rpyHTa onpefenstoT B yC/1I0BUSAX CBOOOAHON TpexocHol gedopmaunn obpasua npu Bbl-
CbIXaHWUu rpyHTa.

Pe3ynbTaTbl UCMbITAHWI [O/MKHbI 6bITb OCDOPMIIEHbI B BUAE rPathMKoB 3aBUCUMOCTEN OTHOCUTE bHbIX Ae-
thopmavnuii HabyxaHns obpasua oT Harpysku n nsmeHeHns o6bema ob6pasLa oT BNaXHOCTU NpPU ycaake.

5.6.1.3 lnanasoH fasfeHnin, npu KOTOPbIX NPOBOAAT UCNbITAHUA Ha HabyxaHue NoA Harpyskoi, onpegens-
eTcs B nporpaMMe UCnbiTaHWil C y4ueTOM nepegaBaeMbiX Ha OCHOBaHWE Harpy3ok U aB/ieHns HabyxaHus rpyHTa
(cm. 5.6.4.2).

5.6.1.4 Ans ncnbliTaHuii UCNONb3YT 06pasLibl HEHAPYLEHHOr0 CI0XEHUA C NPUPOLHON BNaXHOCTbIO UK
o6pasLbl HapyLWeHHOro C/I0XEHUA C 3afaHHbIMU 3HAYEHUAMU NAIOTHOCTU U BNaXHOCTU. O6pasLbl rpyHTa npuposa-
HOrO C/I0XeHUs N5 UcnblTaHnii cCBO60AHOIO HabyxaHus, HabyxaHusa NoA HarpysKoli u ycagkv cnefyeT BobipesaTb
13 04HOTO0 MOHO/INTA TPYHTA.

O6pasel rpyHTa /15 onpegeneHna ceo604Horo HabyxaHusa f4O/MKeH UMeTb hopmy LunnHapa aAnametTpom
He meHee 50 MM 1 COOTHOLLEHME HayanbHOro AnameTpa v BblCoTbl OT 2.5 g0 3,0. lna ucnbiTaHuii B KoMmnpeccu-
OHHbIX NpMbopax NcnNoNb3yT 06pasLbl rpyHTa no 5.4.1.4. He gonyckaeTcs MCNONb30BaTh 415 UCMbITAHWUI TNINHN-
CTble FPYHTHI, cofepxaline KpynHoo6/10MOUHbIE BK/TIOYEHUA pa3Mepamu 3epeH 6onee 5 mm.

5.6.1.5 O6pasubl Npy NcnbiTaHWM Ha HabyxaHne cneayeT 3anuMBaTb FPYHTOBOW BOAOM, B3ATOW C MecTa 0T60-
pa rpyHTa, BOAHO BbITSXKOI U BOAOW NUTbEBOr0 KayecTBa. B cnyyasx, onpegensemMbix NporpaMmoii uccneno-
BaHWii. fonNyckaeTCcs NPUMEeHeHNe AUCTUATMPOBAaHHOM BOAbI M UCKYCCTBEHHO NPUTOTOB/IEHHbIX PACTBOPOB 3a4aH-
HOro0 XMMMYeCKOro coctasa.

5.6.1.6 VicnbiTaHne Ans onpefeneHna xapakTepucTuk HabyxaHus NpoBoAAT A0 NpekpaLLeHna NoraoLeHms
06pasLomM rpyHTa BoAbl (M1 pacTeopa), a ycaiku — 4,0 MOSHOW noTepu UM BAaxHoCTH. Mpwu ycagke ncnapexue
BOAbl (MK pacTBOpa) M3 06pasLa rpyHTa He O/IXHO Bbi3biBaTb 06pa3oBaHNs Ha HEM YCaA04YHbIX TPELLWH.

5.6.1.7 CBo60aHOE HabyxaHune onpeaensaT UcnbiTaHMEM OAUHOYHOTO 06pasua rpyHTta.

HabyxaHve nog Harpyskoii onpegensoT ucnbiTaHNeM NnapTum NAeHTUYHbIX 06pa3LoB, Bbipe3aeMbiX U3 04-
HOro MOHONUTA FPYHTa, NyTeM 06XaTua NX AaBNeHUeM 1 NocneayoLero Bo4OHaChILLEHNS.

5.6.2 O6opypoBaHue u npubopsol

5.6.2.1 B cocTaB lNMHI fo/HKHbI BXOAUTL CriefyoLWne OCHOBHbIE Y3/bl U AeTann:

- OCHOBaHwue npmbopa, paboyee KONbLO C BHYTPEHHUM gnameTpom no 5.6.1.4, Bknaabiw-wabnoH (s Bbl-
JaBnvBaHuA yacTu obpasua n3 paboyero konbua), obecneunsatLmii BbICOTY obpasla B KofbLe He MeHee 10 MM,
nepdopMpoBaHHbIl BEPXHUIA lUTamm, nepopupoBaHHbI NOAAO0H, BaHHOYKA A5 KUAKOCTU:

- YCTPOICTBO AN U3MepPeHNs BepTukanbHbix fedopmaymii obpasua.

5.6.2.2 KoHcTpykuus MHI gomkHa obecneumBath:

- HENOABMXHOCTbL paboyero KosbLa Npu UCMbITaHWUK;

- nojavy BoAbl kK 06pasLy CHU3Yy 1 ee OTBOA,.
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- BEpTUKanbHOe faBfieHne oT Wwramna, U3MepuTeibHOro 060py0BaHNS, PACNOMIOXEHHOIO Ha HEM. U APYTNX
HeypaBHOBELWEHHbIX feTanei He 6onee 0,0006 MMMa.

5.6.2.34ns onpefeneHnsa HabyxaHus rpyHTa Noj, Harpy3Kkoi Ncnob3yT KOMMPECCUOHHbIE NPpMGopbl N0 5.4.2.1
n 5.4.2.2.

5.6.2.4 AnA onpefeneHns ycaaku rpyHTOB He06X0AMMO UMETb:

- paboyee KOJIbL,O KOMNPECCUOHHOTO NpMbopa BHYTPEHHUM AnameTpom no 5.4.1.4.

- npeAMeTHOe CTEK/N0, MOKPbITOE TOHKMM POBHbLIM C/I0eM napadnHa;

- eMKOCTb C KPbILLKOU (CTEKNAHHbIV KONNakK nauM akcukatop) o6bemom He 6onee 11 ANA Cylwkm o6pasyos.

- WTaHTeHUMPKYb;

- MUKpOMETP.

5.6.2.5 KoMnpeccuoHHble MPMGOPbLI TAPUPYIOT Ha CXXaTue C MOMOLLLI0 MeTan/IM4eckoro Bknagbiwa no 5.4.2.3.

TapupoBKy NPOBOAAT NPU TPEXKPATHOM HarpyxxeHun npnoéopa, Kaxablii pa3 ¢ 3aMeHol UNbLTPOB Ha HOBbIE.

Mo pe3ynbTatam TaApMpPOBKM KOMMPECCMOHHOTO Npubopa cnegyeT cocTaBUTh TabunLy BeMUuH gedopmaunii
J1 npu pasnnyHbIx AaBneHNaX.

Ons Tapuposku MHI B paboyee KoNbLO cneayeT 3a10XKUTb ABa 6YMaxHbIX PUIbTPa, yCTAHOBUTbL YCTPOIi-
CTBO 471 U3MepeHns BepTuKanbHbix gedopmamii o6pasua, 3aMounTb UNbTPbl U 3aperncTpuposath gedopma-
uuio 4. A KOHKpeTHOM napTum unbTPOB NONPAaBKY 4 NPUHUMAIOT Kak cpegHeapudmMeTnyeckoe 3HavyeHue ge-
dhopmauwnii Tpex nap puabLTPOB.

5.6.3 TogroToBKa K UCNbITaAHUIO

5.6.3.1 O6pasubl rpyHTa M3rotaBanBatoT c y4eToMm TpeboBaHuii 5.6.1.4.

5.6.3.2 Tlpu onpepgeneHnn cBob604HOro HabyxaHma yacTb obpasua C NoMoLLblo BKNagbila — wabnoHa
BblAaB/MBaOT N3 paboyero KofblLia 1 cpes3aloT HOXOM Tak, UTo6bl BbicOTa OCTaBLIerocs obpasua 6bli1a He MeHee
10 mMm.

5.6.3.3 O6pasel, rpyHTa B paboyeMm Ko/blLie MOKPbIBAIOT C ABYX CTOPOH huabTpamm n noMeLarnT:

a) npu onpegenexHnn ceoboaHoro Habyxanus — B MHTI:

6) Nnpu onpegeneHnn HabyxaHus NoA Harpy3koin — B KOMNPECCUOHHbI Npr6op.

3ateM NpoBOAAT cnefytolimne onepauum:

- perynupyroT MexaHu3m HarpyxeHus o6pasua B KOMNPecCcUMoHHOM npubope:

- ycTaHaB/MBaIOT YCTPOICTBA A1 U3MEPEHMs BepTUKanbHbIX gedopmaumii 06pasuos;

- 3aMMCbIBalOT HavyaslbHble NOKa3aHus yCTPOCTB.

5.6.3.4 MNpun ncnbiTaHUKU TPyHTa Ha ycaaky obpasel, rpyHTa u3BnekatT U3 KoMbLla 1 NOMeLLalT Ha npeameT-
HOE CTeK/10, MOKPbITOE TOHKUM POBHbLIM C/I0EM napaduHa. 3aTtem namepsaloT BbICOTY B LLleHTpe o6pasua, a ero
AvameTp — Mo Tpem, 3apaHee pasMeyveHHbIM Hanpas/ieHnsM. Pe3ynbTaTbl U3MEpPeHUii 3aNUCbIBAIOT B XYypHan
ncnbITaHWiA.

MonagaHve NPAMbIX CONHEYHbIX Ny4yeli Ha 06pas3Lbl FpyHTa BO BPEMSA UCNbITAHWI yCcaKkn He AonycKaeTcs.

5.6.3.5 XapakTepucTukn HabyxaHus rnMHUCTOrO rpyHTa HapyLUEHHOr0 CI0XEHUA cnefyeT onpefensatb Ha
o6pasuax ¢ 3a4aHHbIMN 3HAYEHUSIMU NJIOTHOCTU M BTAXHOCTMU.

5.6.3.6 Mpu onpegeneHnn xapakTepmucTUKycaakm rpyHTa HapyLLEeHHOro C/I0XKEeHUA creyeT NPpUMeEHATb 06-
pasel rpyHTa BNaXxHoOCTbo, Ha 5 % — 10 % npeBbillatolieli BAaXHOCTb FPyHTa Ha rpaHuue TekydyecTu. FpyHT
Bbl€PXMBAIOT B MYCTOM 3KCUKATOPE B TeYeHne CyTOK. 3aTeM npu NomMoLLM WwnaTens 3anofHAT rpyHToM pabo-
yee KoJbL0, BHYyTPEHHASA MOBEPXHOCTb KOTOPOro nNpejBapuTesibHO CMa3aHa TOHKMM C/I0eM TeXHUYECKOro Basesn-
Ha. O6pa3oBaHue NycTOT NpY NOATOTOBKe o6pasLia He gonyckaeTcs.

MpuroToBneHHbIN o6pasel, Ha NpeAMEeTHOM CTekne NoMeLalT Noj CTEKNAHHbIA Konak uan B eMKOCTb C
KPbILLIKOW. 3a HayasibHble pa3mepbl 06pasLa NPUHYMAaKTCA pa3Mepbl KO/bLa Mo BbICOTE Y BHYTPEHHEMY AnameTpy.

5.6.4 TllpoBegeHne ucnoiTaHnsa

5.6.4.1 Mpw onpegeneHnn ceoboaHoro HabyxaHua B MHI nogaloT XUAKOCTb CHM3Y o6pasua v perncTpu-

pyloT pa3suTue gecopmalmii BO BDEMEHMW N0 NOKa3aHWAM UHAUKATOPOB fedopmaLuii.

56.4.2 lna onpefenieHns 3aBUCUMOCTM HabyxaHWs rPYHTOB OT Harpy3ku u fasneHnsa HabyxaHus ncnblTbl-
BalOT NapTuio 06pasLoB, NnepefaBas Ha HUX pa3nyHble faBieHns no cnegyoueli nporpamme. Ha nepsom Kom-
npeccuoHHOM Npubope gaBneHne fo/MKHO 6bITb 0k010 0,0025 MIMa, YTO COOTBETCTBYET AAB/IEHUIO OT WTaMna u
CMOHTMPOBAHHOIO Ha HEM U3MepuTeIbHOro o6opyaoBaHus, Ha BTopom — 0,025 MMMa, Ha TpeTbem — 0,05 MMa,
Ha yeTBepToM — 0.1 MIMa. Ha nocnegytowux npubéopax gasneHue nosbiwatT Ha 0,1 — 0,2 MMa go Heob6xoaun-
MbIX npegenos (cMm. 5.6.1.3).
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Mocne HarpyxeHnsa o6pasLoB rpyHTa B KOMNPECCMOHHbIX NPUBopax nx BblAepXMBaIOT 40 YCNOBHOW cTabu-
nusaunu gecopmauuii (cM. 5.4.4.6). nocne yero ob6pasLbl 3amadunBaloT, 3a/MB XUAKOCTb B MOAAOH.

MpumeuaHune — [laBneHne HabyxaHus JOMNYCKaeTCsA onpefenstb, U3mMepsas BO3HUKAlOLLee yeuimne HabyxaHus
3aMoueHHoro obpasua nytem KomneHcauun gedopmaunii HabyxaHns («KOMNEHCaUNOHHbIA MeToa»),

5.6.4.3 Mocne 3amaynBaHnsa 06pasL0oB Kak Npy cBO60AHOM HabyxaHuu, Tak U B KOMNPECCUOHHbIX Npubopax
pernctpupytoT gedopmauum yepes 5; 10; 30. 60 mmH. ganee yepes 2 4 B TeyeHne paboyero gHA. a 3aTem B
Havasne u KoHue paboyero AHA [0 JOCTMXEHUS YCIOBHOM cTabunusaymmn gedopmaiuii.

B cnyyae oTcyTcTBMS HabyxaHusA 3amaynBaHne NPoOBOAAT B TEYEHME TPeX CyTOK.

3a Hayano HabyxaHusa NPUHMMaKT OTHOCUTENbHYIO Aedopmaunio c. npesbiwatowyto 0,001.

5.6.4.4 3a KpuTepwuii ycnoBHol cTabununsaummn gecopmarmii cBO604HOro HabyxaHus rpPyHToOB Unn gecopma-
LU HabyxaHua nof Harpyskoi npu AaHHOW CTyNneHn AaBneHns B KOMNPECCUOHHbIX Npubopax cnefyeT NpUHN-
MaTtb gedopmaymnio He 6onee 0.01 mm 3a 16 u.

5.6.4.5 Mocne 3aBepLieHns HabyxaHns o6pasLa He06X04MMO CNUTL XUAKOCTb M3 Npubopa, KoMbLo C BAax-
HbIM FpyHTOM (6€3 (hunbTPOB) B3BECUTH, NPOBECTM KOHTPO/IbHOE N3MEpPEHME BbICOTbI 06pasLa rpyHTa B Konble v
onpeaennTb BNaXHOCTb FPyHTA.

5.6.4.6 VicnbiTaHne 4515 onpejeneHns ycaakv rpyHTa nposoAaT B Tpu atana.

Ha nepBom v BTOpOM aTanax ucnbiTaHNs M3MepeHune BbICOThbI, AnaMeTpa n maccbl obpasua rpyHta, nome-
LLLeHHOT0 B 9KCUKaTope, NPOBOAST He pexe ABYX pa3 B CYTKU U pe3ynbTaTbl 3aHOCAT BXXYPHa UCTbITAHWA.

KpuTepuem ycnoBHOro 3aBepLUeHUs UCNbITaHUS Ha MepBOM 3Tane SABNAeTCS OTCYyTCTBME U3MEHEHU B K-
HelHbIX pasmepax 06pasLoB B ABYX NocnefoBaTebHbIX U3MePEHUAX.

Ha BTOpOM 3Tane cylKky o6pasua rpyHTa npoBoAAT Ha BO3AyXe.

KpuTeprem ycnoBHOro 3aBepLueHmns UCMbITaHUS Ha BTOPOM 3Tane, Nocne NATM — LecTu N3MepeHuii, saBns-
eTCca OTCYTCTBME M3MEHEeHU B Macce obpasLa rpyHTa.

Ha TpeTbeMm aTane cylwKy o6pasua rpyHTa NnpoBoAsAT B TepMocTaTe npu temnepatype (105 +2) °C B cooTBeT-
cTBMM c Tpe6oBaHmamMun FOCT 5180 g0 NOCTOAHHOW MacChl 1 B KOHLLE UCMbITAHUS MPOBOASIT KOHTPO/IbHOE N3Mepe-
HUe NUHelHbIX pasMepos obpasLa rpyHTa.

5.6.5 O6paboTka pe3ynbTaToB

5.6.5.1 T[lo pe3ynbTaram vcnbiTaHWii rpyHTa B MHI naAn KOMNPeCcCHoHHbIX Npubopax BbIYUCASAIOT:

- abconTHy aedopmaumio obpasua rpyHTa a/), MM. Kak pasHoCTb cpefHeapumMeTUUYecKknx 3HaueHmni
KOHEYHbIX M, N HaYa/lbHbIX /IC NOKa3aHuii MHAMKATOPOB AedopMaluii 3a BblYeTOM NONpaBku Ha gedopmaluio
KOMMpeccroHHoro npubopa u punbTpos npu HabyxaHum [ (cm. 5.6.2.5):

-0THOCUTENbHYI Aedopmauuto o6pasuae = dhlh c TouHocTbio 0.001. rae h— HavyanbHas BbicoTa o6pasua.

5 6.5.2 [0 BbIYNCNEHHbIM 3HAYEHWUAM NPU UCMNbITAHUN B KOMNPECCUOHHBIX Mpubopax cTpoAaT rpadduk 3aBu-
CUMOCTV OTHOCUTENbHbIX AechopMaLunii HabyxaHus OT BepTuKanbHOro gasnenus cair = f(p) (cM. npunoxexve H,
pasgen H.1). Touku rpaduka, COOTBETCTBYOLME Pa3/IMYHbIM aBNEeHUAM, COEAUHSAIT NNaBHOW KPUBOIA.

3HayeHune faBfieHns, COOTBETCTBYIOLLee ToUke NepeceyeHns KpUBOI € OCbio AaBneHus p (cm. rpadumk 1
pasgena H1 npunoxerus H) nny Touke npegnosiaraemMoro nepeceveHns npogo/mKeHns Kpueoii rpaduka tiw = f(p)
c ocblo gaBneHus p (cM. rpadmk 2 pasgena H1 npunoxeHus H). paBHO AaBneHUI0 HaByxaHus piis.

5.6.5.3 To pesynbTatamM UCMbITaHWIA yCagKn BbIYNCASIOT:

-06beM rpyHTa Ha KaXAblii MOMEHT n3MepeHus no popmysne

(5.41)

roe d, — anameTp o6pasLa B MOMEHT U3MEpPEHUsI, ONpeeNeHHbIli Kak cpegHeapumMeTnyeckoe 3HaueHne uame-
peHuii B TpeX HaNpaB/ieHUsX, CM;
Jl — BblcoTa 06pasiia B MOMEHT U3MEPEHUS, CM;
- BIQXHOCTb FPYHTA Ha KaXblii MOMEHT U3MEPEHNUS, BbIUMCASEMYIO MO (hopMyie

42
o (5.42)
roe o, — macca o6pasua rpyHTa Ha MOMEHT U3MepeHus, T;
4 — macca o6pasua Cyxoro rpyHTa, .
- OTHOCUTE/ILHYIO yCaaKy 5 o BbicoTe, AaMeTpy 1 06bemy no popMynam COOTBETCTBEHHO:
(5.43)
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R -d ad>; (5.44)
V-V
K -V 1- (5.45)

raefl, d. V n/imd,.. V*— HayasibHble 1N KOHEYHble 3Ha4yeHUs BbICOThHI, fuameTpa, cM. n o6bema obpasua rpyH-
Ta. CM3,COOTBETCTBEHHO.

5 6.5.4 0o BbIUMCNEHHbIM 3HAYEHNAM 06beMa 1 BNaXXHOCTW Ha Kax/blii MOMEHT BpeMeHU CTPOSAT rpadimkm
3aBNCMMOCTY N3MEHEHNs 06bema o6pasua ot BnaxHocTn V=f(w) (cMm. npunoxexve H. pasgen H.2).

3a BNaXHoCTb Ha npejene ycajku NPUHUMAIOT B1aXXHOCTb, COOTBETCTBYIOLL Y0 TOUKe nepernba rpadu-
ka V = f(w) (cm. rpacuk 1 pasgena H.2 npunoxenus H). lonyckaeTcs HaxoxAeHue TOUYkM nepernéa nytem
BOCCTAHOB/IEHNSI NepneHANKyAspa K rpadnky U3 TOUKM NepeceyeHns kacaTesibHbIX KABYM BETBSAM KPWBOI (CM.
rpaduk 2 pasgenaH.2 npunoxexunsa H), COoTBeTCTBYIOLLMM NEePBOMY 1 BTOPOMY 3Tanam CyLku obpasua.

6 MeToabl onpefeneHnst XxapakTepucTUK NPOYHOCTU 1 AedhopMUpPyeMOCTy
Mep3/bIX FPYHTOB

6.1 MeTof MCNbITAHUA WAPUKOBbLIM LWITAMMNOM

6.1.1 CyuHoCTb MeTOAa

6.1.1.1 VicnblTaHMe MepP3/10ro rpyHTa LAapPMKOBbLIM LLTAMMNOM NPOBOAAT A1 onpeAesieHus npeaenbHo Anu-
TEeNbHOr0 3HAYeHUsI IKBMBAJIEHTHOTO CLEM/IeHNsA C* MenKux 1 nblaieBaTbiX NeckoB (KPOMe CbinyyemMep3bix) 1
TIMHUCTBIX TPYHTOB C COAepXaHNeM opraHnu4eckoro BellecTsa A1 yKasaHHbIX BUAOB rPyHTOB He 6onee 10 %.

6.1.1.2 MpegenbHyo ANUTENIbHOCTb 3KBUBA/IEHTHOTO CLUENNIEHNs ONpefenifaoT No rny6uHe norpyxxeHus
LIapuKOBOro WTamna B obpasel, rpyHTa oT 3afaHHOl MOCTOSHHOW Harpy3skv Npu 3ajaHHoi Temnepartype ncnbiTa-
HWUI. ANA He3acoNeHHbIX rpyHToB OT [(Tm & (- 0,5)] °C o muHyc 5 GC: ansa 3aconeHHbix ot [(MC* & (- 1,0)] °C
fo muHyc 8 °C. rge T — Temnepartypa Havasia 3aMep3aHns rpyHTa.

6.1.1.3 ns ncnbiTaHnii NCNONb3YHT 06pasLbl MEP3/I0T0 TPYHTA HEHAPYLLEHHOTO CI0XEHUSA C NPUPOLHOIA
B/IAXXHOCTbIO U bAUCTOCTbIO. TOMLWMHA Npoc/oeK Nbfa B 06pasLie fo/KHa ObiTb He 60/1ee 2 MM. a IbANCTOCTb
1, <0,4. Mpu 60nblUEl NbANCTOCTN HEO6XOAMMO YBENINYEHNE AnamMeTpa LWapuKoBOro LWTamna 1 Konew, B COOTBET-
cteun ¢ 4.5 TOCT 30416.

O6pasLbl 4O/MKHbI UMeTb (DOPMY LUANHAPa AunaMeTpoM He MeHee 70 1 BbICOTOl He MeHee 35 MM.

6.1.2 O6opypoBaHue n npmbopsbl

6.1.2.1 B cocTaB yCTaHOBKV A4/151 UCNbITAHU MEP3/10ro rPyHTa WapUKOBbIM LUITAMMNOM BXOAAT:

- CTepXeHb C LIapMKOBbIM LLITAMNOM AnameTpom (22 + 2) MM;

- onopHas nauTa ¢ NoABUXHbLIM CTO/TMKOM:

- NNOCKUIA WTamn 415 npegBapuTesibHOro o6xaTna o6pasua rpyHTa,;

- paboyee KoMbLO AN 0T6Opa rPyHTa;

- MexaHu3M /18 BePTUKaNIbHOro HarpyxeHus obpasua rpyHra:

- yCTPOWCTBO AN N3MEPEHUs FNyOGUHbI NOTPYXEHUS LWapuMKoBOro wramna.

MpuHuMNManbHas cxema ycTaHOBKU NpuBeAeHa B npuaoxeHun M. Hapsagy ¢ pblyaxHbIM gonyckaeTcs npu-
MEeHATb NPUBOP C OAHOLITOKOBLIM 3arpyXXeHnem.

6.1.3 MoarotoBKa K UCnbiTaHUIO

6.1.3.1 O6pasel, rpyHTa U3rotTasnmealoT c yyeTom TpebosaHmnin 6.1.1.3.

6.1.3.2 Mocne BbigepXxuBaHua obpasya B paboyem KonbLe Npu Temnepatype UcnbiTaHnsa B TeueHne 12 4
nNpoBOAAT B TeueHne 15c obxaTne o6pasLa noCkuM LITAMNOM, Ha KOTOPbI/ NepefaioT AaBneHve, paBHoOe Hanps-
XEHMNI0 0T COGCTBEHHOrO Beca rpyHTa Ha rnybuHe ot6opa obpasua. Mocne obxaTtus obpasel, pasrpyxaot.

6.1.3.3 O6pasel rpyHTa B paboyem KosibLe NoMeLaloT Ha NOABUXHbIM CTO/IUK YCTAHOBKN 1 NPOBOAAT Cle-
Ayouime onepaunmn:

- NOKPbIBAOT 06paseLl, 3alUTHLIM KPYXKOM 13 FSHLeBOl napatuHupoBaHHoi 6ymaru nam noanatTunieHo-
BOI NM/1€HKMN, B KOTOPOM [JO/IXHO 6bITb Bbipe3aHOo OTBEPCTUE AUAMETPOM, HA 2 — 3 MM MpeBblLLaLWLUM uaMeTp
LIapUKOBOrO WTamMna;

- ycTaHaBNMBalOT Ha obpasel, rpyHTa LWapuKoBbI/ WTamn v LeHTPUPYIOT ero, ukcupys MOMEHT KacaHus
LIapUKOM MOBEPXHOCTU rPyHTa MO NoKa3aHUsAM YCTPONCTB AN n3MepeHus geopmanmnii o6pasua rpyHTa;

- 3aKpennsAT CTEPXEHb WTaMna CTONOPHbLIM BUHTOM;

- 3anncbiBalOT Haya/lbHble NOKa3aHUs YCTPOWCTB UM BKOYAKOT aBTOMaTUYeCKy0 3anuchb.
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6.1.4 TpoBefeHWe ucnbliTaHuA
6.1.4.1 K o6pasuy rpyHTa niaBHO, He fonyckasa yaapos, NpuknagbiBaloT MOCTOSHHYO Harpysky. OpueHTmn-
POBOYHYIO HArpy3Ky NPUHUMAIOT B 3@BUCUMOCTMN OT COCTOSAHUSA FPyHTa B COOTBETCTBUM C Tabnuuei 6.1.

Ta6nuua 6.1 — OpPUEHTUPOBOYHBIE 3HAUEHUSI HArPY3KU HA LIAPVKOBbIN LUTaMM

Bug rpyHTa CocTosiHMe Mep3/1oro rpyHTa Harpyska. H
MnacTuyHomep3nbii 40
Meskve neckn n cynecu
TBEpAOMBP3NbIiA 50
MnacTnyHomep3nbii 20
[NIMHBL N CYFNIMHKN
TBEpPAOMBP3bIiA 30

6.1.4.2 3Ha4YeHne Harpysku Ha WapuKoBbIi LWTaMN YTOYHAIOT U3 YCNOBUSA
0.005 ck < S,5<0.05dD (6.1

roe db— guameTp wapukosoro wramna, cm;
S<5 — rny6uHa norpyeHus Wapmnkosoro wramna B obpasel, rpyHTa yepes 15 MUH nocne npuioXeHus Harpys-
Kn, CMm.

Mpu Heco60AeHUN YCNOBUA BbipaxeHus (6.1) cnegyeTt NnpoBeCcTU KOPPEKTUPOBKY Harpysku. Ecnv ocagka
npesbIlaeT peKOMeHAyeMoe 3Ha4YeHne Uan He JOCTUraeT ero, TO Harpysky c/ieflyeT COOTBETCTBEHHO YMEHbLIUTL
VN YBENIUYNUTL W ONbIT NOBTOPUTL 3aHOBO C y4yeToMm 6.1.4.6.

6.1.4.3 VcnbiTaHne NpoBOAAT B YCKOPEHHOM U ANNTENbHOM pexume. NokasaHus npubopoB ANA u3mepeHus
BepTUKanbHOI fedhopmauny obpasua npu NcnbiTaHUM B YCKOPEHHOM pexume (8 4) cHumatoT Yepes 1; 5; 10; 15;
20; 30 1 60 MWH nocrnie NPUIOXKEHUA Harpy3ku, 3aTeM He pexe yem yepe3 2 4 — B TeyeHue 8 4. fanee npu
ANVTENbHOM MCMbITaHUM — fABa pa3a B CyTKM (B Havase U KoHUe paboyero fHA) A0 YCNOBHOW cTabununsaumm
fedopmauumn unm sefeTca asToMmaTnyeckas 3anncb C MHTEPBa/IaMy HE pexe YeM nepeync/ieHHble.

6.1.4.4 1na Kaxjoro Buja rpyHta pekomeHayeTca NnpoBecT Ceputo, COCTOALLYI0 HE MEHee YeM U3 LWeCTn
BOCbMUWYACOBbIX OMNbITOB (4719 OAHOr0 3HaYeHnA Temneparypsbl). OAvH, a Npu 060CHOBaHUY jBa — YeTbIpe onbiTa
13 KXol cepumn OCTaBASOT B KAYECTBE A/INTESbHBbIX.

6.1.4.5 NcnbiTaHne 3akaHYMBalOT Yepes 8 4 nocse Havyana onbiTa (MPU YCKOPEHHbIX UCTbITAHUAX) UK NOoCne
[OCTWXEHNSA YCNOBHOI cTabunmsayum rny6uHbl NOrPyXeHUs WaprkoBoro WwTamna npy AANTeNbHbIX UCNbITAHUSX.
3a KpuTepuit ycnoBHOW cTabunusaymm gedopmanny npruHMMaloT npupalyeHme BepTukanbHoii gedopmanum, He
npesbiwarmwee 0.01 mm 3a 12 y.

6.1.4.6 VcnbiTaHna Ha TOM Xe o6pasLe MoryT 6biTb NpoBeeHbl Npy cobaeHnN ceyoLero ycnosus;
LleHTp MecTa HOBOrO NOrpPyXeHns WapuKoBOro WTaMna f0/HKEeH OTCTOAThL OT rpaHuy, npeablayLmnx oTneyaTkos
Wwapuka 1 kpas o6paslia He MeHee YeM Ha NOJIOBMHY AnameTpa Lapuka.

6.1.4.7 B npouecce ncnbiTaHNSA PUKCUPYIOT rNY6UHY NOTPYXEHUA B TPYHT LIAPUKOBOTO WTamna npu 3ajaH-
HOli Harpy3ke BO BpEMEHMU, a Takxke Temnepartypy UCNbITaHWA.

6.1.5 O6paboTka pe3ynbTaToB

6.1.5.1 Mo nokasaHusiM yCTPOICTB ANS N3MepeHns fedopmaunii onpefensatoT ray6uHy NorpyxeHus Liapu-
KOBOrO WTamna B rPYHT B KOHLe UCMbITaHUs (4epe3 8 4 Npu YCKOPEHHOM pPexnMe UCMbITAHNA UK NO JOCTUXEHUN
YyCNOBHOI cTabununsavymm gecopmanun).

6.1.5.2 MNpeaenbHO ANUTeNbHOE 3HAYEHNE 3KBUBANEHTHOTIO CLLeneHna Mmep3soro rpyHta ¢, MMa. onpege-
NAT c ToyHocTbio 0.01 MMa no hopmyne

ci =0mkdfs;" (6-2

rae F— Harpyska Ha lWwapukoBblii wtamn. kH;
db — gnameTp WapukoBoro WwTamna, cm;
S>— rny6vHa NorpyXxeHus B rpyHT WapUKOBOro WTamna B KOHLe WUCMbITaHUSA, CM;
K — 6e3pa3MepHbIii koathuLMeHT, paBHbllii 1 Npu UCAbITAHUAX A0 YC/IOBHOM cTabunusauun gedopmauum,
n 0,8 — Npu yCKOPEHHOM pexume.
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6.1.5.3 [Ns npakTMyeckux pacyetoB NpefenbHO AINTEIbHOTO 3HAUYEHWS 3KBUBANIEHTHOTO CLENeHns no
[aHHbIM BOCbMWYaCOBbIX UCMbITaHU fonyckaeTcs B popmyre (6.2) Nosb3oBaTbCcst 6e3pa3MepHbIM MepexoAHbIM
KoagppuymeHTom K,., nonyvyaembiM U3 COOTHOLEHNSA

K <,
A5 (6.3)
roe — npenenbHo AnnuTenbHOe 3Ha4YeHne aKBMBa/IEHTHOIO cuenneHna, nonyyeHHoe no pesynbtartam ann-

TeNbHbIX UCMbITAHWIA;

C*Q— npenenbHo ANnTenibHOE 3Ha4YeHe 3KBUBAIEHTHOTO cUuenneHnsa, nosily4eHHoe no pesysibtataMm BOCbMU-

4acoBbIX UCTIbITAHNIA.

6.2 MeTof OLHOMN/IOCKOCTHOIO cpe3a NO NOBEPXHOCTU CMOpP3aHus

6.2.1 CyuHoCTb MeTOfa

6.2.1.1 VicnbiTaHMe Mep3n0ro rpyHTa MeTo40M 0A4HONNOCKOCTHOrO cpe3a No NOBEPXHOCTU CMep3aHnsa Npo-
BOAAT ANA ONpefefieHns CnefyoLmnx XxapakTepnucTuk NPOYHOCTU: CONPOTUBNEHNS cpesy (a Npu Heob6XxoaMMocTH
Takxe yrna BHyTPEeHHero TpeHusa 1 yenbHoro cuenseHuns, cM. 5.1) Mep3noro rpyHta, rpyHTOBOro pactsopa u
NbAa No NOBEPXHOCTU X CMep3aHunsa ¢ MaTepuasom hyHgameHTa unm gpyrum TeepabiMm Mmatepvanom Ra, conpo-
TUBNEHMNA cpe3y Mep3/10ro rpyHTa N0 NOBEPXHOCTU CMep3aHus ¢ ApYrMM rpyHTOM UAK FPYHTOBLIM pacTBopom Rah
CONMpPOTUBIEHUNA CPe3y NibAa NO NOBEPXHOCTN CMepP3aHUA C TPYHTOM UAW rPYHTOBbLIM pacTBopoM Réah (.

[ aHHbIM METOA,0M UCNbITEIBAIOT NECKN (KpOME ChiNydYemMep3/biX) U IMUHUCTbIE (DYHTLI C CoAepXaHnemM opra-
HUYeCcKux BelecTs B 060MxX BUAax rpyHToB He 6onee 10 % npu TemnepaTtypax, ykasdaHHbIX B 4.5.

6.2.1.2 3T XapaKkTepucTukM onpeenstoT No pesysnbTaTaMm UCnbITaHUi 06pa3LoB rpyHTa B O4HONIOCKOCT-
HbIX CPe3HbIX Npubopax ¢ PUKCMPOBAHHON NNOCKOCTbIO Cpe3a NyTeM NPUI0XeHNA KobpasLy hyHTa, CMOpPOXEH-
Horo c o6pa3Lom MmaTepuana pyHAaMeHTa, FPYHTOBbIM PACTBOPOM WU bA,0M, Cpe3atolLei Harpy3kv npm ogHo-
BPEMEeHHOM HadyXxeHun obpasLa HarpysKkoil, HopMasibHOM K NJ1I0CKOCTM cpesa.

6.2.1.3 MNpepenbHO ANuTeNbHbIe 3HAYEHUS CONMPOTUBNEHUS Cpe3y Mep3/10ro rpyHTa no NnoBepxHOCTU CMep-
3aHua Raf, Rifj unn Rs/t, onpegensioT kak Han6onbluMe KacaTefibHble HANPsHKeHUs, NPU KOTOPbLIX NpousoLia
ctabunusayusa gedopmaymm cpesa obpasua npu 3afaHHOM HOpMasribHOM HanpsHXXeHuu.

6.2.1.4 lna wcnbiTaHUA NCNO/b3YIOT 06pasLbl FPYHTA MU TPYHTOBOMO pacTBOpa HEHAPYLEHHOrO U Hapy-
LEHHOTO CIOXEHWIA.

O6pa3subl 4O/MKHbI UMeTb hopMy LMAMHAPa AuameTpom He MeHee 70 MM 1 BbicOTOl OT 1/2 go 1/3 pnameTpa.

6.2.1.5 inameTp ob6pasya matepmnana go/mkeH 6biTb paBHbIM AnameTpy o6pasua rpyHra.

6.2.2 O6opypoBaHue n npnubopbl

6.2.2.1 B cocTaB yCTaHOBKM 418 UCMNbITAHUA MeP310ro (PyHTa MeToL0M OLHOMOCKOCTHOIO cpes3a no no-
BEPXHOCTU CMep3aHuns AO/DKHbI BXOANUTb:

- cpe3Hoi npubop c PUKCMPOBAHHON NOCKOCTbIO cpesa:

- pabouee KonbLO ANA o6pasua PyHTa, rpyHTOBOro pacTeopa, iba c BHYTPEHHUMU pa3mepamu no 6.2.1.4;

- hopmbl gNna cMopaxuBaHua obpasia rpyHTa ¢ matepuanom pyHaameHTa, (YHTOBbIM PACTBOPOM, N1bAOM
N TPYHTOM;

- MexaHu3Mbl 415 CO3[aHus cpesatoleli 1 HopMasbHON Harpysok;

- yCTpOICTBa ANA n3mepeHus gedopmanmii obpasua.

MpuHuMnnanbHasa cxema cpe3Horo npubopa npusegeHa B pasgene .1 npunoxexnus I

6.2.2.2 KOHCTpyKUMA cpe3Horo npubéopa AomkHa o6ecneynBaTb BO3MOXHOCTb NPUIOXEHNSA YAeNbHOI cpe-
3akouieli Harpysku He meHee 0,7 MIMNa ANs ANUTENbHbLIX ONbITOB U 1.5 MMa — A5 KpaTKOBPEMEHHbIX.

6.2.2.3 DopMbl N8 CMOPaXMUBaHNSA U3roTaBINBaT U3 MaTeprana HU3KoW Ten1oNpPoBOAHOCTM (Hanpumep,
13 OpraHnyeckoro ctekna). TonmHa CTEHOK Konew, (hopMbl U3 OPraHMYyeckoro ctekna Aos/kHa ObiTb He MeHee
20 Mm.

KoHCTpyKLmsA hopMbl fO/KHA 06ecneynBaTb BO3MOXHOCTb OJHOCTOPOHHETO NPOMOpaxnsaHus obpasua yepes
ero TopLeBble NOBEPXHOCTU U UCKIOYATb OTXXAaThe N OTTOK BOAbI M3 (DyHTa NPW €ro NpoMopaxmnsaHuu.

MpuHuMnuanbHble cxeMbl GOpM NpuBeaeHbl B pasgene M.2 npunoxeHus M.
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B hopme nepBoro Tmna noarotaBnnBatoT ob6pasubl Buaa «rpyHT (TPyHTOBbI pacTBop, neh)— matepuan»
LANs onpefeneHns 3HadeHusi Ral, B (hopme BTOporo Tvna — o6pasybl BUja «rpyHT — FPyHTOBbLIV pacTBop (feg.
TPYHT)» — ANs onpeAenexnsa 3HavyeHnii R m Rin, (cm. 6.2.1.1).

6.2.3 lopAroTtoBKa K UCNbITaAHWUIO

6.2.3.1 ObpaseL rpyHTa n3rotaBnmBatT c yueToM TpeboBaHuii 6.2.1.4 n pasgena M.2 npunoxeHus M.

6.2.3.2 O6pasel MaTeprana usrotaBnmBatT c yueToM TpeboBaHuii pasgena N.2 npunoxenus Nnanamer-
poM. paBHbIM fuameTpy obpasua rpyHTa, 1 BbICOTON, onpeaensieMoii KOHCTPYKUUen cpesHoro npubopa.

6.2.3.3 MoAroTOBAEHHbIN K MCMbITAHMIO 06pasel, nomeLLalnT B Cpe3Hy KOpobKy npubopa 1 NnpoBOAAT cne-
ayouimne onepaunu:

- 3aKpennsaT o6pasel Tak, YTo6bl N10CKOCTb CMep3aHna pacnonaranacb B 3a3ope Mexay NoABVXHON 1
HEeNnoABWXHON YacTaMu npubopa, coctaBnawowem 1— 2 mm,

-ycTaHaB/MBalT Ha obpasel, wTamn 414 nepegayuv HOPMasabHOro faB/eHna U LEHTPUPYIOT ero;

- 3aKpenasaT yCTpoiicTBa AN u3mepeHna gedopmaunii obpasua rpyHTa;

- yCTaHaB/IMBAOT CPE3HON MPMGOpP Ha CTaHWHY NOA NPEeCcC U LLeHTPUPYIOT;

- 0cB0O6OXAA0T NOABMXKHYIO HaCTb CPE3HOW KOPO6KM, MPUCOEAMHAIOT K Hell MexaHn3M A5 co3faHus cpe-
3aloLLeli Harpysku;

- 3anncbiBaOT HayaslbHble NoKa3aHWsa yCTPONCTB ANA n3mepeHns gedopmaunnini obpasua n ukcmpytoTt spe-
MS HaYyana UcnblTaHus.

6.2.4 TllpoBefgeHue ncnbiTaHns

6.2.4.1 K o6pasuy nnasHO, He fonyckasa yAapoBs, NpuKIaAbiBaloT HOPMabHY0 Harpysky u 3atem — nep-
BYI0 CTyNeHb cpe3aloLLeil Harpysku.

6.2.4.2 3HayeHVe HOpMasibHOr0 AaBNeHns, NPU KOTOPOM NPOBOASAT UCMbITaHWe, Ha3HavyalT B 3aBUCUMOCTH
OT HanpsHXXeHHOro COCTOSAHWUSA TPYHTOBOrO Maccusa € y4eToM ry6uHbl 3aneradma obpasua wav onpefensaioT B
nporpamme mcnbiTaHuii. Mpu 0TCYyTCTBMM faHHbIX 3TO AaB/IEHMNEe NPUHUMalOT paBHbiM 0.1 MMa.

6.2.4.3 3HayeHve nepBoli CTyneHn cpesawolei Harpyskm O, v CTyneHuW nocneAylolero HarpyxeHus
00O. kH, npu ucneiTaHUsix No onpegeneHuio 3Havyenmnin N, Rst n R* | (cm. 6.2.1.1) cnepyeTt ycTaHaBnMBaTh B
COOTBETCTBMM C 3afaHMeM, a Npu ero oTCYTCTBUMN — ONpefensaTb Ha OCHOBAHWUW pe3ynbTaToB nNpeaBapuTenbHO
NpoBefeHHbIX UCMbITAHNIA NPU HENPepPbIBHOM GbICTPOM BO34eMCTBMU Harpysku no hopmyne

0, = 0,1 Rdo 1 (6.4)
roe — YC/IOBHO-MIHOBEHHOE COMPOTUB/IEHME Cpe3y, onpejensemoe B COOTBeTCTBUMM C 6.2.1.1, 6.2.4.9
n6.2.5.1, MMa;
Aa, — nnouwagb cMep3aHusa obpasya, CM2.

Janee yBeNMUMBAIOT CPe3aloLLYH0 HArpy3Ky cTyneHamMu HarpyxeHus 1O. KH. 3HaU€HUS KOTOPbIX NPW OTCYT-
CTBUW 3aaHNs onpeaensoT no hopmyne

10 =0,2. (6.5)

6.2.4.4 Tlpn HepoCTaTOMHOM KonmnyecTBe o6pasuoB 3HauveHus O, u O moryT 6biTb onpegesieHbl no
dhopmynam:

Q== (6.6)
N0 = ATA,, (6.7)

rae T, — KkacatefnbHoe HanpsbkeHue, MlMa. npuHumaemoe no tabnuue 6.2;
AT — npupalleHne KacaTtesibHOro HanpAXeHUa Ha KaX A0l CTyneHn HarpyxxeHnusa. MMa. npuHumaemoe no Tab-

nuue 6.3.
Mpv onpegeneHnn 3HavyeHns [IT yunTbiBalOT yMeHbLIEHME NoWaan cpe3a B Te4eHre NcnbiTaHus.
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Tab6nuya 6.2 — 3HayeHUs KacaTe/IbHOro HanpsHKEHWSI Ha NEPBOI CTYNEHW HarpyXXeHust npu cpese
3HauyeHue KacaTeNbHOro HanpsxeHusa T,. MlMa. Ha NepBOW CTyNeHW HarpyxeHus
FPYHTHI npu Temnepatype o6pasuya rpyHrta, 'C

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

Mpu onpegeneHun Rs,

Meckn 0.09 0.11 0.14 0.16 0,18 0.20 0.23 0.26 0.31 0.35
NuHUCTLIE TPYHTbI 0.07 0.09 0.11 0.13 0,14 0,16 0,18 0.21 0,24 0.27

Mpu onpegenesun Rin

Meckn 0,12 0,15 0.17 0.19 0.21 0,22 0.24 0.29 0,34 0,38
NUHUCTbIE TPYHTbI 0.08 0,10 0,12 0.13 0.15 0,16 0,18 0.21 0.24 0.27

MpumevaHunsn

1 3HayeHns  npu onpeaesneHnn ConpoTUBEHNA CPe3y MEP3/IbIX FPYHTOB, IPYHTOBbLIX PACTBOPOB MO MOBEPX-
HOCTU cMep3aHus A * ¢ MeTa/iIMveckum matepuasioM doyHJamMeHTa cnegyeT npuHuMartb ¢ kosddmumeHTom 0.7.

2 3HaueHus r, npu onpeaeneHun npy CMOPaXXMBaHUN PasHOPOAHbLIX MPYHTOB CNefyeT npuHumaTh Ans
HanMeHee MPOYHOro rpyHTa.

3 Ecnm Ha nepBoii CTYNeHN HarpyxeHust HabnogaeTcs HesaTyxarolasn non3yyectb, 3HadeHnst T, HeobXxoanmo
YMEeHbLNTL B Ba pasa.

Tab6nuua 6.3 — MNpupaweHne KacaTeNlbHOr0 HanpshHkeHUs B 3aBUCUMOCTU OT
TemnepaTtypbl rpyHTa

TemnepaTypa o6pasua rpyHTa Huxe Tw. MpupaweHne KkacaTenbHoro
C HanpsxeHnna AT. MMa
Jo- 1 0.01
OT-3 go-1 0.02
OT-610-3 0.03
Bonee - 6 0.04

6 2.4.5 Ha kaxfoli CTyneHun Harpy>XeHns 3anncbiBaloT NokasaHus yCTPOCTB ANa n3aMepeHuns gedopmanum
cpesa ob6pasLia Yepes HTepBasbl BPEMEHU, NPUHMMaeMble No 6.1.4.3, 40 AOCTUXEHUS YCI0BHON cTabuansauum
fedopmayuu (cm. 6.1.4.5).

6.2.4.6 Ecnv Ha ouepejHOI CTyNeHu HarpyxeHus ctabunmsaumu gecopmaunum He HabnogaeTcs, To Harpys-
Ky BbllePXUBAIOT 40 BO3HUKHOBEHUSA fedopMaLny C NOCTOAHHO CKOPOCTbIO, KOTOpas CYNTaeTCa JOCTUTHYTOM,
€C/IM CKOPOCThb B TeYeHne ABYX CAeAyoLWnx Apyr 3a Apyrom 12-4acoBbix MHTEPBaN0OB COXPaHAETCSA NOCTOAHHOWA.

6.2.4.7 VcnbiTaHve npekpatatoT, ecnu gedopmalms ¢ NOCTOSAHHO CKOPOCTbIO YCTaHOB/IEHA HE MEHee YeM
NS ABYX CTyneHell cpe3aloleil Harpysku.

6.2.4.8 Mocnie OKOHYaHWA NCNbITAHUS U3 30HbI Cpe3a 0T6MpatoT NPobbl 415 oNpefeneHns BNaXHOCTU.

6.2.4.9 MNMpun npoBefeHNN NCNbITAHUSA NPU HEeNpPepbIBHOM 6bICTPOM BO3pacTaHUN Harpysku K obpasuy nnas-
HO. He Jonyckas yAapos, NpuKNaAbiBaloT Cpe3aloLlyo Harpysky, ysennumsas ee HenpepbIBHO 1 obecneynsas
Takyl NOCTOSIHHYI0 CKOPOCTb fledpopmMupoBaHna obpasua, 4Tobsl BpemMs OT Hayana ucnbiTaHsa 40 MOMeHTa pas-
pyweHuns obpasua coctaBnano 20 — 40 c.

B npouecce ncnbiTaHa NPOBOAAT aBTOMATUYECKYIO 3anvCh Cpe3alolleii Harpysku, a npu oTcyTCTBUMN CHC-
TeMbl aBTOMATMYECKON 3anucm — ukcmpyoT Harpysky Qf, kH, B MOMeHT paspylieHus obpasua.

6.2.5 O6paboTka pe3ynbLTaTtoB

6.2.5.1 Mo pe3synbTaTam WCNbITAHWIA NPW HENMPEPbIBHOM 6bICTPOM BO3pacTaHUV Harpysku onpeaensiTyc-
JIOBHO-MFHOBEHHOE 3HAa4YeHNe CONPOTUB/IEHNA CPE3y Mep3/Ioro rPyHTa, Nbja No NoBepxHocTn cmep3aHus Rjlo,
MMa. no doopmyne

(6-8)

6.2.5.2 B npouecce ncnbiTaHuii CTpoAT rpadpuk 3aBUCUMOCTY fechopmaunii rpyHTa / oT BpemeHu npum pas-
NINYHbBIX 3HAYEHMAX KacaTeNlbHOro HanpshxeHus (CM. npunoxexue P, pasgen P.3).
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6.2.5.3 MNpepgenbHo AnnTenbHoe 3HavyeHne conpoTuBnexHuns cpesy Ra, R", R,, , onpeaensatoTt kak Ha6osb-
lWee kacaTe/lbHOe HanmpshXeHne, NPU KOTOPOM Npou3soLuia cTabunusayma gepopmaymm obpasya npu 3agaHHOM
HOPMasibHOM HamnpshXeHuu, no KpuBoi «aedopmalma—Harpyska» v no rpaduky Inl— Inr (cm. npunoxexue P.
pasgen P.3).

6.2.5.4 Mpwu onpepenexHnn 3HadeHwnii /?,. f?2ih. Rin, BBOAAT nonpaBkKy Ha TPEHUE B Cpe3HOM npuéope no
3apaHee NoCTPOEHHOI TapnpOeoYHOI KpUBOIA.

6.3 MeTOo4 O4HOOCHOTO CXatus

6.3.1 CyuwHoCTb MeToAa

6.3.1.1 VicnbiTaHne Mep3/10ro rpyHTa MeToA0M OAHOOCHOIO CXaTusa NPOBOAAT 414 OnpefesieHns cneayto-
L MX XapakTepMUCTMK MPOYHOCTU 1 AedopMUpyemMoCcTH: Npeaena NnpovyHoCTM Ha 0f4HOOCHOe cxaTune Rc. Roc mopgy-
Nna nuHelHoi gedpopmaunn b. koaduumeHTa NnonepeyYHoro pacwmpeHns KoappumymneHTa HennHenHol ae-
dopmauun J1. koadduumeHTa BA3KOCTU CUNBbHOMNBANCTLIX TPYHTOB L A/151 NeCKOB (KpOMe rpaBesincTbiX U Cbiny-
YyeMep3/ibIX) U TIIMHUCTbIX TPYHTOB (KpoMe 3aTopdioBanHbIX BUAOB YKaszaHHbIX TPYHTOB) Npy TemnepaTypax no4.5.

6.3.1.2 XapakTepucTtuku no 6.3.1.1 onpegensaT No pe3ynbTaTtam HarpyxxeHus o6pasLoB rpyHTa BepTukanb-
HOW Harpy3koW B ycn0BuAX cBO604HOIro 60KOBOro pacluMpeHunsa ¢ goeegeHnem obpasua 40 Xpynkoro paspytie-
HWA UM AOCTUXEHMA HesaTyxalowwell NoN3yyecTu.

6.3.1.3 1ns ucnbiTaHnil UICNOAb3YIOT 06pasLibl MepP3/10ro rpyHTa HeHapyLEeHHOro CN0XEeHUs C NPUPOAHONA
BNIQXXHOCTbIO N NbANCTOCTHIO.

TonwmHa npocnoeknbaa B o6pasue Ao/xXHa 6bITb HE 6oNlee 2 MM. @ nbaucTocTb |, 10,4,

Mpw onpegenexHnn Ko uLmeHTa BA3KOCTU CUNbHOMbAUCTLIX TPYHTOB TOJILMHA NPOC/IOeK ibfa B obpasue
[O/MKHA 6bITh He 6onee 10 Mm.

6.3.1.4 O6pasubl 4O/HKHbI UMEeTb (DOPMY LUAMHAPA AMaMeTpoM He MeHee 70 MM U COOTHOLLEHMe AnameTpa
1 BbICOTbI, paBHoe 1/2 — 1/2,3. MNMpu 060CcHOBaHWUM foNyckaeTca NpMMeHATb 06pasubl AuameTpom He MeHee 45 mm.

6.3.2 O6opynoBaHue n npuéopsbl

6.3.2.1 B cocTaB yCTaHOBKMN ANA UCMbITAHUSA MEP3/10ro rPyHTa MeToA40M OAHOOCHOIO CXaTunsa A0/MKHbI BXO-
anTb:

- nnatopmbl (MOABMXHASA U HEMOABWXHAA) C HAGOPOM NPUCNOCO6AEHNIA AN YCTAHOBKM U KpenaeHnsa 06-
pasua rpyHra;

- MexaHu3M ANA BEPTUKANBHOMO HarpyxeHumsa obpasua:

- ycTpolicTBa 415 M3MEPEeHUsI NPOAO0bHLIX M NoMepeYHbIX gedopmMaLuii.

MpuHUMNnanbHas cxema ycTaHOBKM NpuBeAeHa B npunoxeHumn C.

6.3.2.2 KOHCTPYKLMA YyCTAHOBKM U MeXaHn3ma ANa BepTUKaNbHOro HarpyxeHus obpasua rpyHta fo/mkKHa
obecneumnsaTb:

- BO3MOXHOCTb HarpyxeHus obpasua rpyHTa HenpepbIBHO NpU NOCTOAHHOI CKOPOCTU AetopMMpoBaHus
o6pasia He MeHee 1 MM/C UnKn CTyneHn ANnTeNbHOCTbIO He 6onee 5¢;

- 06LULyto Harpy3ky Ha obpasel, rpyHTa He MeHee 15 kH;

- BO3MOXHOCTb OTHOCHTE/IbHOW AedopmaLuy o6pasua He meHee 0.2.

6.3.3 lMoarotoBKa K UCMbITaAHUIO

6.3.3.1 O6paseLl rpyHTa U3rotTaBnmnBaloT c yueTom Tpe6oBaHmnii 6.3.1.3 1 6.3.1.4.

6.3.3.2 O6pasel, M3BNEKawT U3 KOMbLA, MOMELLAT MEXAY HUXHUM U BEPXHUM WTaMnamMu 1 npoBoaaT
cnepyolwne onepaymu:

- 3aKpennsAlT NapoBaaroHenpoHuLaemMyo 060104Ky Ha 60KOBbIX MOBEPXHOCTAX LUTAMMNOB:

-o6pasel Cco WTaMnNamy NOMeLL AT Ha HWXKHIOI HEMOABVXKHYO NNaThoOpMy YCTAHOBKM U LEHTPUPYIOT;

- 3aKpPenAAT yCTPoicTBa AN N3MEPEeHNA NONepeYHbIX N MPOAO0bHbIX Aedopmauuii obpasua.

6.3.3.3 lMocne BbigepxnBaHs obpasLa rpyHTa B ycTaHOBKe NPOBOAAT NpefBapuTtesibHoe o6xaTtne obpasua
[aBneHnem, paBHbIM HanNpsXeHuto oT CO6CTBEHHOrO Beca rpyHTa Ha rnybuHe otbopa o6pasua (Ho He 6onee
NOMI0BUHbI YCNIOBHO-MFHOBEHHOIO 3HAYEHUA Npefena NPoYHOCTU Ha OAHOOCHOE cxXaTue), B TeyeHue 15 c. 3atem
o6pasel, pasrpyxaoT, 3anucbiBaloT nokasaHua NpubopoB v hUKCHUPYIOT BpeMs Havasna UCMbITaHWiA.

6.3.4 MpoBeaeHUe UCNbITAHUS NPU HENPOPLIBHOM 6bICTPOM BO3pacTaHWW HArpysku gns onpepge-
NIeHUs YC/NIOBHO-MTHOBEHHOTMO 3HAYeHUsl npefena NPoYHOCTM Ha OAHOOCHOe cxaTue Rac
6.3.4.1 K o6pasiy nnaBHO, He Aonyckas yAapoB, NpUKIaAbiBaloT Harpysky, HENPEPbLIBHO YBENNYMBAS €€

no6ecneuymBas MOCTOSIHHYH CKOPOCTb AehOpMUpPOBaHUs o6pasua He MeHee 1 MM/C. UM CTYNeHs MU A/TINTENbHO-
CTblo He 6onee 5 c.
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6.3.4.2 NcnbiTaHne [OKHO NPOAOIXKATLCA 0 MOMEHTa pa3pylleHus obpasya, ec/iv paspylieHne HocuT
Xpynkuit xapakTep, WM A0 MOMEHTa, Koraa OTHOCUTe/bHas NpofjosibHas AecopManus AOCTUTHET 3HAYeHUN
£2 0,20, ecnu o6pasel, aechopMupyeTcs BA3Ko, 6€3 BUAMMbIX MTPU3HAKOB paspyLleHus.

6.3.4.3 B npouecce ncnoiTaHsa NpoBoAAT aBTOMAaTUYECKY0 3annchb Harpysku Ha obpaseu v ero gedopma-
LWii. Mpw OTCYTCTBMM CUCTEMBbI aBTOMAaTNYECKOW 3anncu hukcmpyoT HarpysKky 1 BbICOTy o6pasua rpyHTa B MOMEHT
ero paspyLleHuns uan BA3Koro e opMnupoBaHus.

6.3.5 MpoBefeHne UcnbiTaHWA Ha MNON3Yy4YecTb ANA onpefesieHUs nNpefenbHo ANINTENbHOTO 3Ha-
YeHUs npojena NPoOYHOCTM Ha OfHOOCHOe cxaTtne RC un xapakTepuctuk gedopmupyemoctu E, 0 A

6.3.5.1 K o6pasuy nnaBHO, He onyckasn yAapos, NpuUKNaAbiBalOT HAarpysky, ysennymsas ee paBHbIMU CTy-
NEHAMU HarpyxeHus. Bpems NnpuioxeHns Harpy3ku Ha kaxjoi cTyneHu fo/KHO 6biTb He 60nee 30 c. Ha kaxoi
CTYMeHn oceBoe HanpsxeHne B o6pasLe A0/HKHO 6bITb NOCTOAHHBLIM (0, , = const).

6.3.5.2 Harpysky Ha obpasel rpyHTa  kH, Ha kax4oW CTyneHun HarpyxxeHus onpegensaoT no oopmyne

(6.9)
rae d, — cpefHuii gnameTp o6pasua rpyHTa B MOMEHT NPUNOXEHNA OYepeaHOl CTYNEHN HarpyXXeHUs, CM.
6.3.5.3 HanpshkeHue a2l, MlMa. Ha Kaxa0i CTyNeHU Harpy>XeHus onpegenstoT no oopmyne
Gi- w > 6.10,

rae RO: — ycnoBHO-MIHOBEHHOE 3HaYeHune npejena NPoYHOCTU FPyHTa Ha OAHOOCHOE CXaTtue, onpegensemMoe no
pe3ysbTatam UCMbITaHWA NPU HeNnpepbIBHOM BbICTPOM BO3pacTaHum Harpysku, MMa (cm. 6.3.7.2);
N, — NOPAAKOBbI HOMEP CTYNEHU HarpyXeHus.
6.3.5.4 3HaueHue a2, gonyckaeTcs onpenenatb no opmyne

(6.11,

rae R— pacyeTHoe conpoTuBEHME TPyHTa NoA NOAO0LWBON (hyHAAMEHTa, onpeaensieMoe B COOTBETCTBMM C NpU-
noxeHunem T.
6.3.5.5 [na obecneyeHns NOCTOAHCTBA OCEBOr0 HANPSH)XeHUs B obpasLe Ha Kax oW CTyneHn HarpyxeHusa
[OMNONHUTENBHO yBeNuYnBaT Harpysky F, Ha AF,t npu yBennyeHun gnameTpa obpasua Ha 3 % ¢ MOMeHTa
Hayana UcnbiTaHUsA UAn NpeaLecTBYIOLLEro AOTPYXeHNs.
3HaueHune AFt; . kH. onpegenstoT no dpopmyne

" 6.12)

roe d, t— guameTtp o6pasua B MOMEHT JOTPYXEHWUs, CM;
d,,., —AnameTpo6pasya B MOMEHT MPUIOXKEHNS CTYNEHN HArPYXEHUS UK NPEALIECTBYIOLLEro 4OTPYXKEHUs, CM.
Mpu 060CHOBaHMM fONycKaeTcs onpeensTb U3MEHEHWe naowaam o6pasya no popmyne

d = dc(0,89f + 0,97), (6.13)

raoe dO — anameTp o6pasua B Havase onbiTa, CM;
£ — oTHocuTeNbHaA NpoAosibHasA Aedopmanmns obpasua.

6.3.5.6 MNpPoAo0MKNTENBHOCTL AECTBUA Kax Aol CTyNeHn HarpyXeHus Ao/mKHa 6biTb 24 4. npn o60CHOBa-
HUN — 48 4 n 6onee.

6.3.5.7 Ha kaxaoii CTyneHun Harpy>XeHus 3anncbiBatoT NokasaHus yCTPOCTB 418 u3mepeHuns gedopmaumii
yepes UHTepBasibl BpEMEHU, NPUHMMaeMble No 6.1.4.3. 1 cTPOAT rpacuk 3aBUCMMOCTY NPOA0bHOW AedhopmaLuun
o6pasua rpyHTa oT BpeMeHu — KPUBYIO MON3YyYecTun (CM. NpuioxeHne Y. pucyHok y.1).

6.3.5.8 McnbiTaHne npogomxawT A0 Tex Nop, Noka npouecc gecopMnposBaHna obpasua He nepeiigeTt B
cTajuio HesaTyxatolleli non3yyectun (CTaAana HesaTyxalow el NoN3y4yecTy cuntTaeTcs JOCTUTHYTON, Koraa gedop-
mMauuv obpasua 6yayT pasBmBaTbCsA C MOCTOSAHHOW UM yBENMYMBAIOLLLECS CKOPOCTLIO) UM OTHOCUTE/IbHAas Npo-
fonbHasa aeopmauuns obpasua JOCTUTHET 3HaveHus 0.20.

CKopocTb AedhopMaLumn cumTaT NOCTOAHHOW, eCcNun B Tpex NocnefoBaTe ibHbIX MHTEPBanax U3MepeHuii
nedopmaums nsmeHsietcs He 6onee yem Ha 0,02 mm 3a 2 4.
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6.3.6 MpoBegeHne NCNbITAHUA Ha NON3YyYecTb ANA onpefeneHns KoaduumneHTa BA3KOCTU CUNb-
HONMbAUCTBLIX TpyHTOB 1

6.3.6.1 K obpasuy rpyHTa npukaagbiBatoT Harpy3ky B cooTBeTcTBuu ¢ 6.3.5.1.

6.3.6.2 Harpy3ky Ha obpaseL, Ha kaxAoi cTyneHn onpegensawT no 6.3.5.2 — 6.3.5.4.

6.3.6.3 4na obecnevyeHnss NOCTOAHCTBA OCEBOr0 HaNPsHKeHUs BbINONHAOT TpeboBaHma 6.3.5.5.

6.3.6.4 Kaxgylo cTyneHb HarpyeHus BblAepXNBalOT 4,0 YCIOBHOI cTabunnsaymm npogonbHoi gedopma-
Lun obpasua rpyHTa, nprHumaemoi no 6.1.4.5, nnm o 4oCTUXEHUsA CTagumn He3aTyxatLein non3yyecTu.

6.3.6.5 Ha kaxAoW CTyneHn Harpy>XeHus 3anvcbiBaloT NokasaHUsa yCTPOWCTB ANA namepernsa gedopmaunii
obpasua rpyHTa yepes nHTepBasibl BpeMeHu, npuHumaemble no 6.1.4.3.

6.3.6.6 B npouecce ncnbiTaHusa gna KaxAoi CTYNeHN Harpy>XeHna BbINOMHAOT cefylole onepayum:

- CTPOAT KPMBYIO NON3YHECTU (CM. PUCYHOK Y.1 npunoxeHus Y);

- Ha KPMBOW NON3Y4YecTun BbIAENAOT NMNHERHbIE y4acTku, oTpaxatouime gechopmMrpoBaHue obpasua rpyHTa c
NOCTOAHHOI CKOPOCTbIO, €C/TN OHO UMEJI0 MECTO NPU AAHHOM 3HAYEHWUUN HANPSHKEHUS;

- AN5 BblAeNEeHHbIX IMHEHbIX y4acTKOB ONpeAensioT 3Ha4YeHne ckopocTu fechopmrpoBanmus obpasua v, Mm4Y
no popmyne

T (6.14)
rae Ah, — pasHoCTb NPOAOJIbHbIX AehopMaL il 06pasLia rpyHTa B KOHLE M B Hauyase nepvoga AedopMypoBaHus
TPyHTa C MOCTOAHHOM CKOPOCTLI0 Ha VN CTyneHn HarpyXeHusi, MM.
At, — npofonXuTenbHOCTbL Nepuoaa fedopMpoBaHns obpasLa rpyHTa c NoCTOAHHOV CKOPOCTbIO Ha /- CTy-
NeHU HarpyxeHus, u,
- M0 BbIYMC/IEHHBIM 3HAYEHUSIM ONPeAENOT 3HAYEHUSI CKOPOCTY OTHOCUTE/NBHOTO fehOPMUPOBaHMs 06pas-

ua rpyHTa €y. 1/4, Ha /-l CTyneHun Harpy>xeHus no opmyne

Y (6.15)

rnpe h — HauyanbHas BbicoTa 06pa3u,a rpyHTa, MM.

6.3.6.7 Ha ocHOBaHuM NONyYeHHbIX 3HAYEHN €/ CTPOAT PeosIorMYeckyto KpMBYI0, OTpaxaroLlylo 3aBucu-

MocTb e, = f(cj,) (cM. pucyHOK ¥Y.2 npunoxeHus Y).

Peonoruyeckyto KpMByo Ha Haya/lbHOM y4yacTke annpoKCUMUPYIOT NPSAMON Hauny4lwero NpubANXeHnsa K
3KCMepuMeHTabHbIM TOUKaM rpauyeckn i MeToLoM HavMeHbLINX KBaapaTos.

6.3.6.8 VicnbiTaHNe 3aKkaH4MBAIOT, KOTA4a HA Ha4a/lbHOM JIMHEIHOM y4YacTKe PeosiIorYecKoi KpuBoii nonyye-
HO HEe MeHee Tpex 3KCNepuMeHTabHbIX TOYEK 1 CTO/LKO Xe 3a ero npejenamu nocje nepexoja paccmarpvusae-
MOV 3aBUCUMOCTMN B HEIMHENHYIO.

Ecnu ykasaHHOe yCc/i0BUE He BbINOJHSAETCS, TO He06X0ANMO YBEINMUYUTb YNC/IO CTYyMEHel HarpyXeHus.

6.3.7 O6paboTka pe3ynbTaToB

6.3.7.1 PesynbTaTbl UCNbITaHWIi 06pabaTbiBalOT OAHOBPEMEHHO C NPOBEAEHNEM CaMUX UCNbITaHWUIA 1 nepe-
XO[, K crefyloweMy aTany UCnblTaHWin (CTYNeHN HarpyxxeHus, 4OrpyXxeHusa U T. fi.) OCyLecTBAAOT nocne obpa-
60TKM pe3ynbLTaTOB Ha Npeblagyliem atarne.

6.3.7.2 No pe3ynbTaram UCNbITAHUA NPU HENPEepPbLIBHOM ObICTPOM BO3pacTaHuu Harpysku (cm. 6.3.4) onpepge-
NAT yCNOBHO-MIHOBEHHOE 3HaYeHKe npejena NpoYHOCTM Ha 0g4HOOCHOe cxaTtne Rag MMMa. no dhopmynam:

= — Npu Xpynkom paspylieHun obpasua. (6.16)

Roc - 7f\“ — npu nnactuyeckom paspylieHun obpasua. (6.17)
rae AO n AT — cOoOTBETCTBEHHO Havya/ibHasa U KoHeYHas (Nocne NpoBeAeHNs UCNbITaHMA) NaoLWaan NoNepeyHoro

ceyeHunsa obpasua, cM2;
F — paspywatouwasn Harpyska. kH. onpegensemasn no 6.3.4.2.6.3.4.3.

35



FOCT 12248— 2010

6.3.7.3 MNpepenbHoO AnnTeNbHOE 3HaYeHMe npegesa NPOYHOCTM Ha O4HOOCHOEe cxaTtue rpyHTa Rc, MMa,
onpeaensaT No pesysbTaraM UCMbITAHWUA Ha NON3y4yecTb, MPOBEAEHHOr0 B COOTBETCTBUM € 6.3.5, no hopmyne

Ac=0,60"_, (6.18)

rae ¢l , — HanpshkeHne B 06pasLe rpyHTa Ha CTYNeHu HarpyXxeHus, npejLiecTByow e K-l CTyneHn, Ha KoTopoi
npouecc fedopMmpoBaHus obpasLia nepexoauT B CTafuMIo He3aTyxatLe nonsydecTu (cm. 6.3.5.8), MMa.
6.3.7.4 Mo pe3ynbTaTam 3T0ro Xe ncnoiTaHnsa (cm. 6.3.5) onpeaensatoT Takke xapakTepucTuku gedopmmpy-
eMoCTun Mep3noro rpyHTa E, A nr) B cooTBeTCTBMM C NpunoxexHmem ®.
6.3.7.5 Mo pe3ynbTatam ncnbiTaHWA, NPOBEAEHHOIO B COOTBETCTBMM € 6.3.6. onpeaensanT KoappuuneHt
BA3KOCTU CUMIbHONBANCTLIX TPYHTOB |, MIMa m4, c TouHoCTbio 10 MMa 4y no dhopmyne

a_l~
M- 'mB8c ] (6.19)
rae o, — HanpskeHue, COOTBeTCTBYIOLLee Touke A mepeceyeHns IMHENHOro yyacTka peosioT4eCcKoi KpuBoi
(cm. 6.3.6.7) c ocblo abecuymucce. MMa (cm. npunoxeHue @);
o*., — ToXe, 4yTo B hopmyne (6.18) — Touka B nuHeiHoro yyactka peonoruyeckow kpueoii. MMa, (cMm. npu-
noxexHue o);
e — TO Xe. 4yTo B 6.3.6.6.

6.4 MeToh KOMMNPECCUMOHHOTO CXaTus

6.4.1 CyuwHoCTb MeTOAa

6.4.1.1 NcnbiTaHne Mep3/10ro rpyHTa MeTo40M KOMNPECCUOHHOIO CXaTua NPpoBOAAT ANA onpefeneHuns cne-
AYOLWNX XapakTepucTuk 4ed@opMmnupyemMocTun: KoadhduumeHTa CXMMaeMoCcTn NaacTUYHO-Mep3/blX TPYHTOB T,,
KoathpuumneHTa oTTanBaHna AT 1 CXMMaeMoCTU Npu oTTauBaHum T A5 Neckos (KPOMe rpaBeiMcTbiX U Cbinyye-
Mep3/bIX). IMUHUCTBIX TPYHTOB, @ TakXe 3aTopoBaHHbIX PA3HOCTEN YyKkasdaHHbIX BUAO0B FPYHTOB Npu Temnepary-
pax no 4.5.

6.4.1.2 XapakTepucTuku e opMUpyeMocTun onpeaensatoT no pesynbTataM UCnbiTaHuii 06pa3LoB rpyHTa B
KOMMNPEeCCUOHHbIX Npubopax (ogomeTpax), UCKIYaLWnx BO3MOXHOCTbL 60KOBOro paclimpeHna obpasuya npu
€ro Harpy>XeHun BepTUKanbHON Harpy3Kkoii B Mep3/10M Uan 0TTassHHOM COCTOSIHUM.

Pe3synbTartbl UCNbITAHUA 0HOPMAAIOT B BUAE rpaduka 3aBMCMOCT OTHOCUTENbHOW Aedhopmaunn obpasua
OT Harpysku.

6.4.1.3 Harpysky npu ucnbiTaHuax onpeensioT U3 ycnoBus, YTO Ha MepPBOI CTYNeHN HarpyXeHus gaBneHune
[OJ/IXHO 6bITb PABHO HaMpPsHXeHNo 0T COBCTBEHHOr0 Beca rpyHTa Ha rnybuHe ot6opa obpasua, a Ha nocnegHe
CTyneHn — pacyeTHOMY COMPOTUB/IEHNIO TPYHTa Noj noAowsoi hyHaameHTa R. 3agasaemomy B nporpamme
ncnbiTaHui.

[vana3oH fgaBneHunii yctaHaBInBalT B 3aBUCUMOCTN OT HaNPsXXEHHOro COCTOSIHWUSA FPpyHTa B Maccuse C
y4yeToM Harpy3ok Ha OCHOBaHue 1 rnybuHbl 3aneraHnsa obpasua, a Takke Temnepartypbl U BNaXNOCTU-TbANCTOCTN
o6pasLa 13 yC/ioBKA, YTO YNC/I0 CTYMeHel JOMKHO ObiTh HE MeHee NATW.

MpumeyaHune — MNpu OTCYTCTBUM JaHHbIX 3HA4eHUEe R fonyckaeTcsi NPUHUMATb B COOTBETCTBUN C MPUIOXKE-
Hvem T.

6.4.1.4 Ans ncnbiTaHUii NCNONbL3YIOT 06pasLibl MEP3NOro rPYHTA HEHAPYLLEHHOTO CI0XEHUSA C NPUPOAHOIA
BNIQXXHOCTbIO N NbANCTOCTBIO.

TonwmHa npocnoek nbaa B o6pasue fo/MKHa 6biTb He 60onee 2 MM. a Nbauctocts /, £ 0,4.

O6pasLbl 4O/MKHbI UMETb POPMY LUMIMHAPA AMaMeTpoOM He MeHee 70 MM U1 BbicoTol oT 1/2 go 1/3.5 anameTpa.

6.4.2 O6opypoBaHue n npmbopsbl

6.4.2.1 B cocTaB yCTaHOBKM AN UCMbITAHWUIA FPyHTa METOLOM KOMMPECCUOHHOIO CXXaTusa BXOAAT:

- KOMNPEeCCUOHHbIA Nnpubop (ogomeTp).

- MEXAHU3M BEPTUKaNBbHOTO HarpyxeHnsa obpasua rpyHTa,;

-yCTpoiicTBa M3MepeHna BepTrKanbHbIX gethopmauunii o6pasua rpyHTa.

6 4.2.2 MNpuHUMNManbHblie cXxeMbl NPUOGOPOB ANA UCMBITAHUIA HA KOMNPECCUI0 B MEP3/IOM COCTOSHUMW U NpK
oTTauBaHuu npusefeHsbl B pasgene X.1 npunoxenuns X.

6.4.3 MoarotoBka K UCNbITaHWO

6.4.3.1 O6pasel rpyHTa N3rotaBINBalT c yueTom TpeboBaHuii 6.4.1.4.

6.4.3.2 lna ucnbiTbiBae€MbIX FPYHTOB AONO/IHUTENbHO K (hn3nyecknm xapakTepuctmkam, ykasaHHblM B 4.4,
[O/KHBI 6bITb ONpefeneHbl crefylolime xapakTepucTUKN: TUN KPUOTEHHON TeKCTYpbl, CyMMapHas B/IaXHOCTb,
NbAUCTOCTb 3a CHET BUAUMbBIX NeAAHbIX BKNOUYEHWIA, 32CONEHHOCTb M CoepXKaHne OpraHMyeckoro BeLecTsa.

36



FOCT 12248— 2010

6.4.3.3 O6pasel rpyHTa B paboyem KonblLie NOMeLAT B HANPaBASAOLWMNIA LUAVUHAP 04OMeTpa n NpoBOAAT
crnegyouwve aeicTems:

- Ha obpasel, CTaBAT WITAMN U LLEHTPUPYIOT €ro;

- NOAroTaB/MBalOT YCTPOCTBA ANA U3MEPEHUA BEPTUKANbHBIX AedopMaunii ob6pasya CUMMETPUYHO OCK
wramna,

-0flOMeTp yCTaHaBNMBAKOT HA CTaHWHY NOJ NPecCc U LeHTPUPYIOT;

- BblAepXuBatoT obpasel npu Temnepartype UcnbiTaHUsA He MeHee 1cyT Ana obpasua guameTpom 71,4 mm
n 2 cyT — guametpom 112,8 mm;

- 3anucbiBaloT HayasbHble Noka3aHus Npubopos;

- hukcupyloT TemMnepaTtypy ¥ BpeMsa Havana UcnbiTaHWA UK BKIIOYaT aBTOMaTUyeCckyto 3anmuchb.

6.4.4 TlpoBefeHue ucnbiTaHus

6.4.4.1 K ob6pasLy nnaBHO, He gonyckas yaapos, NpuknagbiBaloT Harpy3Kky nepBoi CTyNneHn HarpyxeHus,
co3jaBas faBneHne B COOTBETCTBUM Cc TpeboBaHusamu 6.4.1.3.

6.4.4.2 NMocne ctabunusaymm gedopmayun (B cooTBeTcTBMM € 6.4.4.3) yBEeNIMUMBAIOT Harpy3Kky Ha obpasel,
CTyNeHAMMN HarpyxeHus B COOTBeTCTBUM € 6.4.1.3. Yucno cTyneHeli 4OMKHO 6bITb HE MeHee NATU.

6.4.4.3 Kaxayto cTyneHb Harpy>xeHusa npuknaabiBaloT nocne yCnoBHON ctabununsauun septukansHol ge-
hopmauun obpasya Ha npealecTByoWeid CTyneHu, npuHumaemoii no 6.1.4.5.

6.4.4.4 MNpu ncnbiTaHNAX ANA onpeaeneHns 3HadeHnii AT T nocne ycnoBHoli ctabunusauuun gecopma-
L1 Ha NepBoil CTyNeHW Harpy>xeHns Mep3noro obpasia NpoBoAAT oTTanBaHne obpasua, nosbllwas Temnepartypy
BO34yXa B MOMELLEeHUN A1 UCMbITAHUIA, U OUKCUPYIOT Npu 3Tom AedopmManmm ob6pasua Takke A0 AOCTWKEHUS
YCNOBHOW cTabunmsaunv gedopmanmmn. lanee npogokalT UCnbiTaHe rpyHTa B OTTasBlweM cCOCTosiHUK. Mpu-
palieHue gasfeHnsa Npu 3TOM Ha nocneaywwmnx ctyneHax npuHumatot 0,05 MMa Ansa FNWHUCTLIX TPYHTOB ©
0.075 MMa — ans neckos, Npu 3TOM AaBJ/ieHWEe Ha TPYHT He [O0/DKHO npesbiwarth 0.3 MIMNa — Ans MMUHUCTBIX
rpyHtos n 0,5 MlMa — ana neckos.

6.4.4.5 Ha ka0 CTyneHn HarpyxeHusa 3anucbiBaloT NoKasaHWa yCTPOWCTB 419 U3MepeHns BepTUKanbHoW
fedopmaumnmn obpasua rpyHTa yepes uHTepsasibl BpEMeHU, NpUHNUMaemble no6.1.4.3.

6.4.5 O6pab6oTka pe3ynbTaToB

6.4.5.1 Tlo pe3ynbTataMm UCNbITAHUA NS KAXAO0N CTYNEHN Harpy>XXeHus BblYNC/ISIOT:

- abCcosITHY0 CTabuUIM3UPOBaHHYH BEPTUKa/bHYIO fedopManuio o6pasua rpyHTa Ah,. MM. kak cpefHe-
apudmeTuyeckoe nokasaHue ycTpoicTB ANA U3MEPEHNs BepTuKanbHoM geopmaumm obpasua;

- OTHOCUTE/NbHYI CTabUIM3NPOBaHHY BepTuKanbHyl gedopmauuio obpasuya rpyHta e,, = AhJh
(/l— HavanbHas BbicOTa 06pasua) Npu UCnbITaHUU 415 onpegenenus 7,\

- OTHOCUTENbHYI0 CTabUIN3MPOBaHHYI0 BEPTUKaIbHYIO AetopmaLnio obpasua eNenpu ncnbiTaHnm gns onpe-
aenenus 1 T, onpegensemyto no oopmyne

Ah, -Ahg

T~ (6.20)

roe Ah, — a6contoTHasa cTabunnsmpoBaHHas gedopmalusi obpasla rpyHTa nocie oTrauBaHusi, Mu;
Ahg— a6contoTHas cTabunmanpoBaHHasa geopmanmsa obpasLa rpyHTa Ha NepBoii CTyNeHW HarpyxeHus (npu
[aBfeHUn, paBHOM HanpsHkeHUo oT CO6CTBEHHOr0 Beca rpyHTa Ha rny6uHe oT6opa o6pasua, u o ero
oTTamBaHus), MM;

h, — BbicoTa o6pasua rpyHTa nocne o6xartus (40 ero oTtramBaHus), MM.
6 4.5.2 Mo BblYMC/IEHHbIM 3HAYEHUSIM CTPOAT rpacuku 3aBucumoctu e, = flp)u  =flp) (cM. npunoxeHue X,
pasgen X.2). rae p — AaBfieHue Ha obpasel, Ha KaxAon cTyneHun HarpyxeHus, MMa.
6.4.5.3 KoadhhnumneHTbl cXxnmaemocTu naacTM4YHO-Mep3noro rpyHta T,,, MIMa'l onpeaenstoT B3ajaH-

HOM WHTepBase faBneHuin p, np,., ¢ To4yHocTbio 0,001 MMa-’ no dhopmyne

stj*\ ~ 8fl
T, 8 Py - pr.r

(6.21)

MpumeuaHune — Mo 3HAYEHNIM KOIPPULMEHTA CKUMAEMOCTM T ,, MOXET ObiTb BbIMUCNEH MOAY/b
fegpopmaumm E. = &/1,,, rae G— koadhdprumeHT, paBHbiii 0,8.

6 4.5.4 KoadhhuuneHTbl oTTanBaHns [.J1 n cxxumaemMocTn Npyu oTTamBaHnun T Mep3/10ro rpyHTa onpegensoTt
no NPSAMOV HanyyLero NPUGAMKEHNA K IKCNeprMeHTa bHbIM TOYKaM, NOCTPOEHHO rpachnyeckn nam MeTogom
HaVMeHbLINX KBAaAPaTOB, Tak Xe Kak OTpe30K, OTCeKkaeMblii 3TO NpsiMOl Ha ocu N Kak TaHreHc yrna ee
HaknoHa kocu p (cMm. npunoxenue X. pasgen X.2).
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6.5 MeTopn onpefeneHns CONPOTUB/IEHNA Cpe3y OoTTanBalWnX rPyHTOB

6.5.1 CyuwHoCTb MeToZa

6.5.1.1 NcnbiTaHnA mMeToA0M OAHOM/IOCKOCTHOrO cpe3a oTTaMBaloLLero rpyHTa no noBepxHocTn Mep3noro
rpyHTa NPOBOAAT A/1A ONpefeneHns cnefyoLwmnx xapakTepucTuk: CONPoTUBIEHUA TPYHTA Cpe3y . yria BHYTPeH-
Hero TpeHus ip v y4enibHOro CuensieHns ¢ 415 NeckoB MeIKUX U MblieBaTbiX, MUHUCTLIX U OpraHOMUHEpPanbHbIX
rPYHTOB.

6.5.1.2 OTu xapakTepucTukn onpeAensaoT No pesynbTatam UCnbiTaHNi 06pa3LoB Mep310ro rpyHTa B O4HO-
NIOCKOCTHBIX Cpe3HbIX Mnpubopax ¢ YUKCUPOBAHHOI NAOCKOCTbIO cpe3a NMyTeM cABuUra oTTamBaloLleil yactu
o6pasLia OTHOCUTE IbHO APYroii ero yacTn — Mep3n0ro obpasua casuratoLLeil Harpyskoi npu ogHoOBpeMeHHOM
HarpyxeHum obpasua Harpy3koi, HopManbHOI K nnowaan cpesa.

6.5.1.3 ConpoTuBsieHne rpyHTa cpesy onpeaensator Kak npefeibHoe cpefHee KacaTesibHOe HanpsxeHue,
npu KOTOpoM obpasel, oTTavBatoLLero rpyHTa cpesatT No hUKCMPOBaHHOW MAOCKOCTU, Npoxoasawein Ha2 — 4 Mm
Bbllle NMOBEPXHOCTW MEP3/I0ro rpyHTa npu 3agaHHOM HOpMasibHOM HanpshXeHuu. [1nsa onpefeneHns YacTHbIX
3HaYeHNt «puc Heo6xXoANMO NPoBeAEeHN e He MeHee TPexX NCMbITaHWi NPKU pPasMYHbIX 3HAYEHNAX HOPMasTbHOTro
HanpsHxeHus.

6.5.1.4 OTTamBaHme 06pa3L0B MeP3/10ro rpyHTa NPOBOAAT CBEpPXY BHU3. Cpe3 NpoBOAAT Ha KOHTaKTe oTTa-
MBalOLLEro rpyHTa ¢ Mep3/biM C10eM («MPUKOHTAKTHBINA C/I0M»).

6.5.1.5 VicnbiTaHnsi NPOBOAAT NO CXEME HEKOHCONNANPOBAHHOTO GLICTPOro cpesa.

6.5.1.6 lna ncnbiTaHMA UCNONb3YT 06pasLbl MEpP3Noro rpyHTa HeHapyLWeHHOro C/IOXEHUS C NpUpoa-
HOI MIOTHOCTbI0, BTQXHOCTBIO U IbANCTOCTbIO UM 06pasLbl HAPYLIEHHOTO CAIOKEHNA C 3aJaHHbIMU 3HAYEHUSIMU
NAOTHOCTM U BNaxHOCTU. O6pasubl A4O/MKHbI UMeTb (HOPMY UMANHAPA AUamMeTpoM He MeHee 70 MM 1 BbICOTOW
0.7 — 1.0 guameTpa.

MpumeuyaHune — locneynanbHOMy 3afaHu0 MOTYT MPUMEHATLCA Apyrne MeTOofbl OTTauBaHUA rpyHTa u
KOHCTpYKLMM Npubopos, obecneyvsatolime MoAenmpoBaHve npouecca nNpomMep3aHns — OTTauBaHUS U HarpyxeHust
rpyHTa.

6.5.2 O6opypoBaHue n npuéopsbl

6.5.2.1 B cocTaB yCTaHOBKM A/ UCMbITaAHU OTTamBalolero rpyHra MeTofoM O/JHOMI0CKOCTHOIO cpesa
M0 NMOBEPXHOCTU MEP3/10T0 IPYHTA JO/IKHbLI BXOAUTD!

- cpe3Holl npubop ¢ PUKCUPOBAHHON NNOCKOCTLIO Cpe3a, COCTOALLNIA N3 NOABMXHOW N HENOABMXHON vac-
Teil. BKNovawwuii B ceba paboune KonbLa C BHYTpeHHUMU pasmepamu no 6.5.1.6;

- )ECTKUI TENNOBOI WTaMM C PeryiMpyemMoii NoCToOAHHOW TemMnepaTypoii;

- YCTPOICTBO A48 CO34aHUsA N perynnpoBaHus Temnepartypbl TEN0BOrO WTaMnNa;

-AaTunKM (Lynbl U AP.) 418 KOHTPOJIA rpaHuLbl pasjenia oTTanBatoLLero n Mepsnoro rpyHTos;

- MexaHu3M BepPTUKa/IbHOTO HarpyxxeHus obpasua;

- MexaHn3M co3fjaHns ropn3oHTaNbHON cpe3atoLeil Harpysku:

-yCTpoiicTBa M3MEPEeHUst BEPTUKASIbHbIX U TOPU3OHTa/NbHBIX ledopMaL it obpasua.

MpuHuMnuanLHaa cxema ycTaHOBKU NpuseAeHa B pasgene L1 npunoxexus L,

6.5.2.2 Cpe3sHollt npubop fo/XeH 6bITb TAPUPOBAH /15 YCTAHOBNEHNA NONPABKU HA NPeof0NeHne TpeHns
NoABWXHOI YacTn Cpe3HOW KOPOoBKM.

6.5.2.3 [1nsa u3rotosneHns o6pasLoB Mep3sioro rpyHTa HapyLweHHOro C/I0XKEeHUSA HE0BX04UMbI:

- (hOpMbI 4151 3aMOPaXNBaHNA TPYHTa;

- YNNOTHUTENb.

6.5 2.4 ®opMbl, B KOTOPbIX MPOBOAUTCA 3aMOpPaXBaHue rpyHTa, J0/KHbI 6bITb U3rOTOB/IEHLI U3 HETEN/IoN-
poBOJHOrO MaTepuana (opraHmyeckoe CTEKN0 U Ap.) CO CTEHKaMU TO/LWMHON He meHee 20 Mm 1 obecneumnsartb
BO3MOXHOCTb NPOMOpPaXnBaHusa B 3alaHHOM Harnpas/ieHUW, a TakXe NCKNIoYaTb BO3SMOXHOCTb 0TXXAaTUSA BOAbl UK
yTeUKM ee 13 rpyHTa BO BPeMs NPOMOpaxusaHua.

Cxema hopMmbl 418 NPUTOTOBNEHNSA 06pasLa Mep3noro rpyHTa HapyLleHHOV CTPYKTYpbl NpuBeAeHa B pas-
pene LL.2 npunoxeHus L,

MpumeuyaHue — [Ns NCKIOUYEHNS pagnasibHOTO ONauBaHNUa U3roTaBNMBAIOTCS paboure Kobua U3 HeTen-
NIONPOBOAHOTO  MaTepuasia UM TENJI0BOM  LTaMM, AUameTp KOTOPOro Ha 2 MM MeHbLue AuameTpa paboyero Kosbla.

6.5.3 TMoAaroTtoBKa K UCMbITaAHUIO

6.5.3.1 O6pa3subl rpyHTa M3roTaBaslOT C y4eToM TpeboBaHuii 6.5.1.6.

6.5.3.2 1ns 06pa3uoB 0NOHUTENbHO K (hnu3nyecknm xapakTepuctmkam, ykazaHHbIM B 4.4, LOMKHbI ObITb
onpegeneHbl TUN KPUOTEHHON TeKCTYpPbl U NbANCTOCTb.
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6.5.3.3 O6pasLbl MEP3OrO FPYHTA HEHAPYLIEHHOTO C/I0XEHUA C MPUPOAHON BNaXHOCTbIO U TbAUCTOCTLIO
Bblpe3atT U3 MOHOINTA NN KepHa Tak, YTo6bl Npu NocneAyoLem UCTbITAHUN OH UMEN MO OTHOLLEHUIO K Harpy3ske
OopueHTauunilo, COOTBETCTBYIOLLYIO NPUPOAHOMY 3a/1IeraHunio.

6.5.3.4 O6pasubl rpyHTa HapyLWEeHHOTO CNOXEHUS U3roTaBINBalOT U3 TAN0ro rpyHTa 3afaHHoOro coctasa,
BIAXHOCTW 1 NNOTHOCTU. Tpebyemas NN0THOCTb AOCTUrAETCA YNIOTHEHNEM TPYHTa NPY 3anosIHEHUN paboynx Ko-
neu. Mexay pabounmmu konbLaMy nomeLlalnT NPoKNaAki 418 co3faHnsa 3asopa Mexay KonbLamu.

6.5.3.5 3amopaxmnBaHue rpyHTa npoBoAAT B XONOAUNbHbIX Kamepax npu 3afaHHoi Temnepartype B cneyuarnb-
HbIX hopMax 13 oprctekna. Kpbllwky popMbl yCTaHaBIMBAOT B 3aBUCUMOCTU OT 3a4aHHbIX YC/T0BUIA TPOMOpaxunBa-
HUSA: NP NOMELLLEHUN KPbILLKA CHU3Y — NPOMOpaXusaHue naet cBepxy; Npyu NOMeLLeHUN KPbILLKA CBEPXY — MPOo-
MopaxusBaHue ngeT cHu3y. PopmMy c 06pasLomM NomeLLarT B MOMeLLEeHNE UM XONOANNbHbIN WKad ¢ 3agaHHON
oTpuuaTenbHON TemnepaTypoii Bo3ayxa.

6.5.3.6 Bo Bpemsi 3aMopaxuBaHua U3MepsIoT TemnepaTtypy KOHTPO/bHOro obpasua rpyHTa, B KOTOpPbIi
nomeLlalT TepMogaTumk. NMpoMopaxmeaHme 3akaHuMBaloT, Korga Temneparypa KOHTPO/IbHOro o6pasua AoCTUTHET
3aflaHHOoro 3HayeHus. Nocne atToro obpasew, U3BseKaT U3 POPMbI, FTEPMETUIUPYIOT U COXPAHAIT B 3KCMKaTopax
(co NbAOM MU CHEroM) A0 UCMbITaHWii. Bpems xpaHeHns — He 6o/1ee NSATU CyTOK.

6.5.3.7 O6pasel rpyHTa B paboumx konbLax NnoMeLLalT B Cpe3Hol npubop. Ha o6pasel, cTaBAT TEN/0BOWA
WTaMn 1 LLeHTPUPYIOT ero.

6.5.3.8 Temnepatypy B Ten/1I0BOM LUTamMne CO34al0T U PerynmpyoT c MOMOLLbIO yAbTpaTepMocTarta (LMpkKy-
nAumna aHTMdpusa unm gpyroii HesamepsatLw e XMAKOCTU) NN APYTUX HarpesawLwmnx ycTponcTs. Temnepatypa
Ha HWXHeli NOBEPXHOCTU WTamna He Ao/kHa npesbiwath 50 °C.

6.5.3.9 MNpoBoAAT perynnposaHne MexaHusma Harpysku. 3akpennsioT yCTpoiicTBa ANa M3MepeHus BepTu-
KanbHbIX Y TOPU30OHTaNbHBIX AedpopmMaLnii, 3anUcbiBalOT BPEMS Havana UcnbiTaHUii U HavyasnbHble NoKasaHusa npu-
60poB.

6.5.4 TpoBogeHNo ncnblTaHuA

6.5.4.1 Ha o6paseu nepefaloT B OfHY CTYNeHb HOpManbHOe AaBfeHue p, Npy KOTOpoM 6yaeT NPOBOAUTLCA
cpes. 3HauyeHue p NpuHMMaloT no Tabnuue 6.4.

Tab6nunuya 6.4— HopmanbHble AaBneHus Ha obpasel, B 3aBYCMMOCTM OT nokasaTesnis TeKyyectTu v koadduumeHTa
BO/OHAChILLEHNA

FpymTs! HopmanbHoe
[JIMHUCTbIE U OpraHo-MUHEepasbHble MeJiKiue W Mblieaarbie Necku ¢ Aasnexue p. MMa
Cc nokasartesiem TekyyecTu IL K03 hUUMEeHTOM BOAOHACHIWEKUM S,
4 <0.5 S,<0.50 0.1,0.15; 0.2
05S4 <10 0.50 0.80 0.05; 0.1:0.15
4r1 1.0 S,>0.80 0.025: 0.075; 0.125

6.5.4.2 B npolecce oTTaMBaHus C MOMOLLbIO LWyna (TEPMOAATHMKOB U AP.) KOHTPONUPYIOT TemMnepatypy
rpyHTa B 30He cpesa, T. €. Ha rpaHule pasfena oTTamBaloLero 1 Mep3fioro rpyHToOB, KoTtopas fOoJ/KHa 6biTb
pacnosioxeHa Ha 1 — 3 MM HuXe BepxHeil yacTu paboyero konblua B NoABUXHOI o6olime (cm. pasgen L1
npunoxeHus Ll). YcTaHaBnusaloT 3a30p 2 MM MeX Ay NOABMXHOW N HEMOABUXKHOW YaCcTAMMN CPe3HOW KOPOGKN.

6.5.4.3 Cpa3sy nocne nepefayn HopMasabHON Harpysku NnpuBoAAT B AeliCTBME MEXaHN3M CO3[aHuna cpesalo-
Leli Harpy3kn 1 NpoBOAAT cpe3 obpasLa rpyHTa He 60/1ee 4eM 3a 2 MUH C MOMEeHTa NPU/IOXKEHNA BepTUKabHOM
Harpysku.

Mpwn nepepaye cpesalouieil Harpyskn CTyneHaMN UX 3HaYEHUs He JO/DKHbI npesbiwaTtbh 10 % 3HayeHus
HOpMasibHOTO faBneHnsi, NPy KOTOPOM NPOBOAMTCA Cpes, M NPUoXeHne CTyneHei AO/MKHO crefoBaTb Yepes
Kaxable 10 — 15 c.

Mpu nepegaye HenpepbIBHO BO3pacTalLLeil cpesaloLlein Harpy3km CKOpocTb cpesa NpUH1UMaloT B UHTepBa-
ne 2 — 3 MM/MUWH Tak. 4To6bl cpe3 NPoxoAua He 6o/ee Yem 3a 2 MUH.

6.5.4.4 VicnbiTaHne cnepyeT cHMTaTb 3aKOHYEHHbIM, €C/IM NPY NPUNOXEHUN OYepeHOl CTyneHn cpesalo-
e Harpy3kn NPONCXo4MT MITHOBEHHbIN cpes (CpbiB) O4HON YacTn o6pasiua No OTHOLWEHWUIO K APYTOl UM OTHOCK-
TenbHas gecdopmauusa o6pasya npesbicuT 10 % (B 3aBMCMMOCTM OT TOTO, YTO HACTYNUT paHbLue).

Mpu npoBegeHnn cpesa ¢ NOCTOAHHOI CKOPOCTbIO 3 OKOHYAHWE UCMbITAHUIA NPUHUMAOT MOMEHT, Korga
cpesalolas Harpyska foCTUrHeT MakCMMasibHOro 3Ha4YeHus, nocse Yero HabnwhaeTcs HEKOTOPOE ee CHUXeHNe
NN yCTaHOB/IEHME NMOCTOSIHHOTO 3HAYEHUS, UM OTHOCUTeNbHasA Aedopmaumsa o6pasua npesbicut 10 % (B 3aBUCK-
MOCTW OT TOFO, YTO HACTYNUT paHbLLe).
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6.5.4.5 Mocne oKoHYaHUA UcnbiTaHNsa obpasel, cneayeT pasrpy3unTb, U3Bneyb paboyee KObLO C 06pasLoM
13 npubopa n otobpaTh NPo6LI 419 ONpefesieHns BNaxXHOCTN U3 30HbI cpe3a obpasua.

6.5.5 O6paboTka pe3ynbTaToB

6.5.5.1 Mo M3MepeHHbIM B NpoLiecce UCMbITAHNA 3HAYEHUAM cpe3atoLeil 1 HopMasbHON Harpy30K BblUmnC-
NAT KacaTesibHble U HOPMasibHble HanpsxxeHns Tu a, MMa. no popmynam (5.3) n (5.4) nogpasgena 5.1.

OnpepeneHne T He06XO4MMO MPOBOAUTL HE MEHee YeM Mpu Tpex pasIMYHbIX 3Ha4YeHUAX p. BblunTas u3
KaX[0ro 3HaYeHus r nonpaeky Ha TpeHue B Npubope no 3apaHee NOCTPOEHHONM TapUPOBOYHON KPUBOIA.

Mo n3MepeHHbIM B NpoLiecce UCTbITaHUA 3Ha4YeHnAM gedopmanmmn cpesa /. COOTBETCTBYOLWNM Pas/inyHbIM
HanpshXeHUsiM T. cTpoAT rpaduk 3aBucumocTn / =T (1) (cMm. npunoxexue b). NpegensHoe cONpoTUBNEHNE TPyHTA
cpe3y onpeaensitoT B cooTBeTCTBMM € 5.1.6.1. [0 NOAYyYEHHbIM 3HAYEHUAM CTPOAT rpadmk 3aBucmumMmocTu 1 =T(0)
(cMm. npunoxeHue B).

6.5.5.2 Yron BHyTpeHHero TpeHusa pu yaenbHoe cuenneHne ¢ oTTansaloLero rpyHta Ha rpaHuue ¢ Meps-
NbIM TPYHTOM OnpeAensaiT B cooTBeTcTBUN €5.1.6.2 1 5.1.6.3.
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O6BEKT (NYHKT)
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(pekomeHgyemoe)

®opMbl NepBoil U NOCNefYOLWUX CTPAHUL, XYPHaNoB
na6opaTopHbIX UCAbLITAHUA TPYHTOB
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dopma nepBoii CTpaHULbl XypHana

Lypdy (ckBakmHa) N9

rny6uHa oT6opa ob6pasua, m
JNa6opaTopHblii Homep o6pasua

HaumeHoBaHue rpyHTa

CnoxeHue rpyHTa

BusyasibHOe onucaHue rpyHTa B na6opaTopum

Bug, ncnbitaHns

Mpu6op (Tvn. Homep)

Cxema ucnbitaHuns

Cxema unbTpauumn

CBefileHnst 0 3amauvBaHun
XungkocTb ans 3amaumBaHua (dunbTpaum)

Jata vcnbiTaHuii: Havano

Mnowanp, cm2

Macca c rpyHTom, T

Macca o6pasua, r

OKOH4YaHune
[aHHble 0 paboyem konbue (obpasue):
dusnyeckne xapakTepuCcTUKN rpyHTa
3HaueHune
XapakTtepuctuka MpumevaHune

A0 onbiTa nocne onbiTa
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XXypHan

UcnbiTaHWit 4N onpeAeneHns CONpoTUBIEHUSA AUCTEPCHOTO TPyHTa
OAHONNOCKOCTHOMY Cpe3y, CONPOTUBNEHUS MEP3/OTO rpyHTa cpesy
no MOBEPXHOCTU CMep3aHus ¢ maTepuanom yHaameHTa

1 CONPOTUB/IEHUS Cpe3y OTTanBaloLWero rpyHTa

Aata NasneHune Ha

ncnolTaHmMa o6paseu p. MNa

42

MpefBapuTenbHOe ynaoTHeHne

AUCMEPCHBIX U OTTAUBAKWNX TPYHTOB

Bpemsa
cMaTus

oTcueTa

Howmep o6pasua

MokasaHus BeptukanbHas OTHOCHUTENb-
pedopmauns

o6pasya JUT. mm

MpumeuaHune
wHaMKkaTopa HOoe cxaTue
BepTUKaNbHBIX

Aecdopmayuii

(HabyxaHune) c
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MpunoxexHne b

(pekomeHgyemoe)

O6pa3sel rpadunyeckoro opopmneHns pesynbtaTosB
McnbliTaHWs rPyHTa MEeTOLOM O4HOMOCKOCTHOTO cpesa

PesynbTatbl UCNbITAHUA TPYHTA 0QOPMANAIOT B COOTBETCTBMMU C pucyHkamun b.1 n B.2.

Mpacpuk 1=F(X)

Fpacuk 7= A(0)
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MpunoxeHune B
(pekomeHgyemoe)

OnpepeneHue nnowaan gedopMnpoBaHHbiX 06pasLoB
TMUHUCTbIX TPYHTOB

B.1 Ecnu oTHOocuTenbHas BepTukanbHas gedopmauma obpasya B MOMEHT paspyweHus e > 0.1. To Heob6xoaumo
npu pacuyeTe npejena NPOYHOCTW Ha OJHOOCHOE CxXaTue yuuTblBaTb yBenunyeHvne nnaowagu obpasua.
Mnowagb A onpefensioT HenocpefCcTBEHHO W3MepeHnem fuameTpa obpasua WTaHreHUuupKyneM ¢ norpeLuHo-

ctbio 0.1 MM 1 pacueTom.
N

j2
B.2 B npeAnofioXXeHUn o NOCTOSIHCTBE 06bema rpyHTa Mpu UChbITaHUK (V=VO=—’Q—h =const) oTHoweHwWe

MOXeT 6bITb ONpefesieHo N0 OTHOCUTENLHON BEPTUKaNLHON Aedhopmalum e.
Mpn coxpaHeHun umnuHapuueckoii opmsl (Ah = Aa0)
A- 1
(B.1)

Ecnun o6pasel, nocne cxaTtns npuobpetaet hopmy 604kM, Nnpuyem anameTp Topua 60YKM COXpPaHAETCA paBHbIM
HavyanbHOMy guameTpy obpasua, To

(B.2)
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MpunoxeHune I
(pekomeHgyemoe)

O6pa3sel rpadunyeckoro opopmneHns pesynbtaTosB
MUCNbITAHWUSI TPYHTA METOAOM O HOOCHOTO CXaTusA NoNycKalbHbIX TPYHTOB
ANA onpefeneHus fedopMaLNOHHbIX XapaKkTepucTuk

Pe3ynbTaTbl UCMbITAHUSA TPYHTA OCHOPMASIIOT B COOTBETCTBUN C pUCYHKOM I.1.

Mpacuk = f(a) Mpacuk s, = f(a)

PucyHok T.1
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Mpunoxenune [
(pekomeHgyemoe)

MpuHUMNManbHas cxemMa YCTAaHOBKM TPEXOCHOTO CXaTus
1 TapupoBku npu6opa

[0.1 NpuHuMnuanbHas cxema yCTaHOBKM AN UCMbITAHWUSA TPYHTa METO40M TPEXO0CHOTO CXaTtus (CM. pucyHok f.1)

IF
1 — ocHOBaHWe kamepbl: 2 — KOPMyC Kamepbl. 3 — BEHTUNb A/18 BbiNycxa BO3gyxa. « — LUTOK; 5 — o6pasel rpyHta
a obonouke; 6 — BerHMVI wramn; 7 — HWXHWIA WTamMn s. 9 — MarucTpannm Cuctembl ApeHaxa, nNpoTueBohaB/ieHunsa
M N3MEpEeHWsi NIOPOeonTO AaBNeHus; 10 — maructpanb gasnenus s kamepe: 11 «- uHaukatop nepemeiieHuit:
12 — ynnotHsowee konbuyo: F - Harpyska
PucyHok [.1

[,.2 BNoK-cXxema yCTaHOBKM A1t TPEXOCHbIX UCMNbITAHUNA TPYHTOB (CM. PUCYHOK[.2)

1 — kamepa npubopa TPexoCHOro cxatus, 2 — 6GN0K U3MEPEHUS NMOPOBOTO AaBNEHUS,
3 — 6nok npotusopasneHnn: 4 — 6nok gpeHaxa; 5 - 610X faBNeHWA B kKamepe
PucyHok [1.2
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[.3 TapupoBK/ Kamepbl TPEXOCHOr0 CxaTtus

[.3.1 TapupoBka kKaMepbl Ha cxaTue

[ns TapupoBku MexAy iTamnamu, NOKPbITbIMWA BAAXHbIMU ByMaxHbIMU uabTpamu, NoMewalT mMeTannnyec-
KU BKNagplll pasmepamMu, paBHbIMK pasmepam obpasua rpyHTa. LTamn HarpyxatT CTyneHsiMU BepTuKanbHOro faBrie-
Hus 0.01; 0.025; 0.05; 0.10 MMNa u ganee no 0.10 MMa. BblAepxuBass UX N0 5 MUH 40 MakCUMasbHOro AaBfeHUs,
onpefensemMoro npeAesbHbIMU Harpy3kamy Npy UCMbITAHUAX TPyHTa. Ha Kaxkol CTyneHu faBneHus 3anucbiBaloT noka-
3aHuA npubopa ANS U3MEepPeHUs BepTUKanbHON Aedopmaunmn rpyHTa.

TapvpoBaHue NPOBOAAT NPU TPEXKPATHOM Harpy>XXeHun u pasrpyske, kaxablii pa3 ¢ 3aMeHoli (hubTPOB Ha HOBbIE.

Mo cpegHeapuMeTMUECKUM 3HAYEHUSIM W3 TpeX OMbITOB COCTaBAAOT Tabnuuy gedopmaunii kamepbl npu pas-
NINYHBIX faBNEHNAX.

[.3.2 TapupoBka kamepsbl Ha paclwimpeHue

[na TapypoBaHus Ha MeTaNIMYecknii BKNagbiw 1 wramnsl (cM. [.3.1) HageBalT pe3nHOBY 060/1I0UKY U 3aKpen-
NAT ee Ha GOKOBbIX MOBEPXHOCTAX LITAMMNOB PE3VUHOBbLIMU WA MeTa/IMYeCKUMN KOSbLaMu.

Kamepy 3anonHsAT pa6oyelt XUAKOCTbIO 1 CO3Aatl0T B HEll BCECTOPOHHEE AaB/ieHNe TakuMU Xe CTYyneHAMM, Kak 1
npu Tapuposke Ha cxaTve (cm. [.3.1). Bbigepxusas ux no 30 M1H. Ha kaxgoli cTyneHun faBneHns 3anucbiBaloT nokasa-
HMA BoMlOMOMeTpa. 3aTtem cbpacbiBaloT faB/ieHne B TOM Xe Nopsjke.

Mo cpefHeapnmMeTMUECKMM 3HAYEHUSIM U3 TPex OMbITOB COCTaBAAT Tabnuuy obbeMHbIX Aedopmauuii kamepbl
Npu pasIMyHbIX BCECTOPOHHUX AaB/EeHNAX.

[.3.3 OnpegenexHne TpeHUs WITOKA BO BTY/IKE Kamepbl

Mpu HanuumMm 3asopa MexAay LWTOKOM U WTamMnoM B Kamepe co3jalT AaBfieHne 40 MOMeHTa, Korja HauvuHeTcs
[BWXeHne cTpefkn npubopa, U3mMepsoLWwero BepTukanbHble gedopmauunn obpasua rpyHTa. B aToT MOMEHT 3anucbiBaloT
nokasaHus MaHomeTpa W BbIYMCASIT yCUnMB Ha 1 cm2 nnowagn nonepeyHoro CeYeHus LUToka.
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MpunoxeHune E
(o6s3aTenbHoe)

PekoHconupauma n BoJOHAaChIL,eHNO 06pasLoB rpyHTa
W onpefeneHne CKOPOCTU paspylleHUs 06pa3LoB NP TPEXOCHOM CXaTuu

E.1 PekoHconupgauua o6pasuoB rpyHta nyTeM BOCCTAHOB/IEHUA ABYX({a3HOro coctoaHnas — metog BOC

E.1.1 MeToa BOCCTaHOB/EHNA ha3oBoro coctaBa (B®C) ncnonb3yercsa npu NpoBefeHNn TPEXOCHbIX UCMbITaHWIA
BO/JOHACHILEHHbIX B YC/IOBUAX NPUPOAHOIO 3aseraHns rMnNHUCTbIX, OPraHo-MUHEPasbHbIX U OPraHUYecKnx T[PYHTOB.

E.1.2 MeTop npefHasHauyeH 415 BOCCTAHOB/EHUSI NPUPOAHOIA NAOTHOCTW W ABYX(ha3HOro coctosHms (Npu coxpa-
HEeHWU MPUPOLHOI BnaxHOCTU) 06pasLoB, pasynjoTHEHHbIX B pe3ynbTaTe naporasoebifjesieHns B npolecce nx oTéopa.

E.1.3 Mpoueaypa BocCcTaHOBMEHMs (DA30BOr0 coCTaBa 3aknloyaeTcs B Cnefylolem:

E.1.3.1 B kamepy npubopa TPEXOCHOro cxaTus ycTaHaBnuBawT obpasel, rpyHTa.

E.1.3.2 [lpeHax cucTeMbl NPOTUBOAABNEHUS MEPEKPbIBAOT, YTO UCKAYaeT BO3MOXHOCTb OTTOKA JI0OPOBOMN XWf-
KOCTW B npouecce AeKOHCOonMaaumm.

E.1.3.3 MyTem NogHATUA AaBNeHWs B kamepe Npou3BOAAT obxaTue obpasua BCECTOPOHHUM JaBieHuemM cTyne-
HAMUA:

- ANS1 TPYHTOB MAFKONMACTUYHON 1 TeKyyeil KoHcucTeHuun He 6onee 25 k/la.

- 4NS TPYHTOB TYronaacTUYHOW U NNacTUYHON KOHcUCTeHUuMn He 6onee 50 kMa.

- ANA TPYHTOB NONYTBEPAOW 1 TBEpAol KoHcucTeHummn oT 100 go 200 kMa.

E.1.3.4 B npouecce 06XaTusi Ha KaxAol CTyneHun ¢ MHTepBasoM 15 MuWH U3MepsalT nopoeoe aasneHue. Mpu
NOBTOPSAEMOCTU NOKasaHuii JOCTUTHYTOE 3HaYeHne NapoBOro JaBneHns PUKCUMPYIOT U NPUKNaAbIBAOT CleaytoLlyto CTy-
neHb AaBneHns.

E.1.3.5 B npouecce UCnbITaHNA CTPOAT KPUBYIO 3aBUCUMOCTU MOPOBOr0 [aB/ieHNs OT BCECTOPOHHErO [aBfieHus
n = f(a3). KpuTepmem 3aBeplUEHNS BOCCTAHOBMNEHUS (Da30BOr0 COCTaBa SIBNSAETCS BbIXO[ YKa3aHHOW KpUBOI Ha NpsiMyio,
NPOXoAALWYI0 Nof yrnom 45” He MeHee yeM yepes Tpu TOUKK.

E.1.3.6 Ecnu rpaduk 1 = ((03) He Bbiwen Ha npsmyto nog 45', a gaBneHue B KaMmepe yXe AO0CTUINO0 3HavyeHus
NOJIHOTO cpefAHero 6bITOBOro AaBneHns, To AnA HH mcnbiTaHus BOAOHACHILEHNE cuMTaeTca 3aBeplueHHbIM, a Ana KH
1 K vcnbiTaHWin BoAOHACHILEHWE NPOAO/XKAT NO MeToAy nNpoTusodasnexHus (cm. E.2).

E.2 BogoHacbiweHne obpasua rpyHTa npoTuBogaBneHnem

E.2.1 MeTog BoAOHacChILLEHUsI o6pa3la NpoTMBOAABAEHNEM NpeaHasHadveH aAnst KH u K[, TpexocCHbIX UCNbITaHWiA
TNIVHUCTBIX, OPraHO-MUHEpPasibHbIX N OPraHNYecKnX rPyHTOB, BOAOHACHILEHHbIX B YCMIOBUAX MPUPOAHOIO 3asieraHuns.

E.2.2 MeTop siBNsieTcA BCnomorartefibHbiIM U UCNOMb3yeTcst Kak AOMOIHUTENbHbIA B cnyvae, Korja BOAOHAcChILLe-
Hne meTogoM B®C (cm. E.1) He 6bIf10 AOCTUTHYTO.

E.2.3 BogoHacbiweHne obpasua nNpoTuBojaBneHneM NpPoBOASAT NONEPEMEHHbIM NPUIOXeHWeM K obpasuy non-
HOro JaBfieHna ¥ NPoTUBOAAaB/IEHUA.

E.2.4 Mepen Hayanom BOAOHACbIWEHNS ob6pa3ua NpoTUBOAABNEHNEM HEOO6XOAMMO MEPEKPbITb APeHax cucte-
Mbl NPOTUBOJABEHNSA, NOABEAEHHbIA K O4HOMY WK ABYM Topuam obpasua.

E.2.5 MpoBoasAT o6Gxatne obpasua AOMNONHUTENLHOW CTYNeHb BCECTOPOHHEro faBneHus 50 kMa.

E.2.6 B npouecce 06xatnsa Ha CTyneHu NpoBOASAT U3MepeHne MOPOBOro AaBneHns N C uHTepsasiom 15 mMuH. TMpu
NOBTOPSAEMOCTU MoKa3aHWil AOCTUTHYTOE 3HauyeHue N OMKCUpYIoT.

E.2.7 PaccunTbiBaloT k03(h(PULMEHT NOPOBOro AaBfeHns B. paBHbIii OTHOLWEHWIO NpupalleHus NopoBoOro gasre-

HUSI Ha CTyneHwu /I K NpupaLLeHnto BCeCTOPOHHero fasneHus fla3 (B = ~1 ).

E.2.8 B cucTeme npoTuBOfaBNeHUs Npu NEPEKPLITOM [peHaxe NOAHUMAIOT AaBfieHWe, paBHOE [aBNeHUl0 B
Kamepe MUHYC BblbpaHHOE 3HauyeHue «anddepeHLnansHoro gasneHuns» (3dekTMBHOro Hanpskenusa B obpasue B
npouecce ero BOJOHACHILWEeHUss NPOTUBOAABNEHNEM), JPEHAX OTKPbIBAETCS.

MpumeyaHune — 3HadeHne guddepeHynansHOro JaBneHns pekoMeHgyeTcs HasHauyaTb PaBHbIM 3HAYeHUI0
3(h(heKTUBHOrO HanpsKeHus, JOCTUrHYTOro Ha 3Tane pekoHconugauun no metogy BOC.

E.2.9 Mocne BbipaBHMBaHWS NOPOBOrO JaBNeHUsA C AaB/ieHNneM NpPOTMBOAAB/EHUS BOe Mpoueypbl NOBTOPAIOTCS,
HauuHasa ¢ E.2.4.

E.2.10 BopgoHachblIleHne cunTaeTcs 3aBeplleHHbIM MpW JOCTWXKEHUU 3HauyeHus koaduumeHTa NnopoBoro Aasne-
HMA B — 3HaveHuii oT 0.95 go 1.0 — npu 3TOM 3Ha4YeHWe MOPOBOr0 [AaBfeHUsi [O/KHO 6biTb He Huxe 300 KMa,
B MPOTWBHOM C/lyyaB npoueaypbl NOAHATAA NPOTUBOAAB/EHNA B COOTBETCTBUM C E.2.4 — E.2.8 noBTOpAIOTCA 40 [OCTU-
XEHUA YKa3aHHOro 3Ha4eHWs NOpoBOro AaBfIEHUS.

E.3 MeToguka onpegeneHus ckopoctu gedpopmanynm obpasua rpyHta npy paspyleHmmn

E.3.1 CkopocTb gedopmauun obpasya yHTa Ha CTagun paspyLleHUs Npyu TPEXOCHbIX UCAbLITAHUAX ONpefensioT,
MCMoNb3ys AaHHble, MOJlyYeHHble Ha cTaguu KoHconupauun obpasua.
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E.3.2 CkopocTb V. MM/MUH. pedopmaunu ana KH n K[ vcnbiTaunii onpegensitoT no opmyne £2):

@ - i/=c)e,,

F tS0 (E1)

roe h — HavanbHas BbicoTa o6pasua rpyHTa, mMw;
Ahc — u3meHeHne B BbicOTe o6paslia B KOHLE KOHCONUAAUMU, MM;
f.1f — oxupaemas oTHocMTeNbHasA BepTukanbHas gedopmauus npu paspyweHnun, 4. e. (MPUHUMaeTcs no pesynbTa-
Tam nepBOro paspylleHus, A5 KOTOPOro ckopocTb paccuuTbiBaloT npu elf = 0.1);
— KO3(h(PULMEHT, 3aBUCALLMIA OT TMNA UCNbITAHUIA U YCOBUIA APEHUPOBAHUS;
/A0 — Bpemsi, Tpebyemoe Ana 50 % uabTpaUnoHHOM KoHconugaumn obpasya rpyHTa, MuH (cm. 5.3.5.5, 5.3.5.6).
3HaueHunsa F. cooTeeTcTByOWME 95 % Anccunauny NopoBoro faBfeHus, npueefeHsl B Tabnuue E.1.

n

Tabnunuya EJI1— 3HayeHus koadpduumeHTta F [23:

YcnoBua ApeHnpoBaHUs O TeyeHue 3Hauenna F gna ,
YNIOTHEHNs (KOHCOMMAaLms) 2
KH wvcnbitaHve KO, ucnbiTaHwe
OfHOCTOpPOHHEE 21 34
[BYyXCTOpPOHHEE 8.4 34
PaananbHoe n OAHOCTOPOHHEee 7.2 56
PaananbHoe 1 ABYXCTOPOHHEE 9.2 64

MpumevyaHuns
1 OaHOCTOPOHHEE [PEHNPOBaHNe OCYLLECTBSAETCA C OAHOro Topua obpasua, A4BYCTOPOHHEE — C ABYX TOPLIOB.

2 YcnoBus APeHUPOBAHUSI B TeUYEHWE KOHCONUAALUW U APEHUPOBAHHOIO CABWUra AO/IKHbI ObiTb OAWHAKOBbLIMU
01151 BCeX 3HaueHuli F.

3 PaguanbHoe gpeHVWpoBaHWe — Npu Hanuuum Ha GOKOBOI NOBEPXHOCTM o6pasua Nonoc ubTPoBasbHOM
6ymaru (cm. 5.3.3.2).
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MpunoxeHue X
(pekomeHgyemoe)

OnpepeneHne kKoahduuneHTa HepaBHOMEPHOCTU paclinMpeHuns
obpasua rpyHTa npu TPEXOCHOM cCXaTuu

X.1 KoathpuuymeHT HepaBHOMEPHOCTU paclunpeHus obpasua b npu TpexocHbiX UCMbITAHUAX ONPeAensoT no
cdhopmyne

b= 1.7
Y OK.1)
Tr
roe . — nnowajab nonepeyHoro ceveHns obpasia B KOHLE 3Tana pekoHconupaumn ans HH ucnbiTaHuii U 3tana KoH-

conugaumm ana KH n K4 ncnbiTaHuii, cm2;
AK — nnowasb NONepeyHoro ceyveHus B cpefiHeil yactu o6pasua nocne UCnbiTaHusl, cM2:
he — BbicoTa o6pasua B KOHLUe 3Tana pekoHconuaauum ana HH vncnbiTaHwii u atana koHconuaauum ana KH n K4,
NCNbITAHWURA, CM;
AbK — nonHasa gedopmauma obpasua nocne UCMbITaHWs, CM.
XK.2 Mnowaab nonepeyHoro cevyeHusi o6pasua Ac npu (HH) ncnbiTaHmax gonyckaeTcs NpUHUMaTh paBHOW Nio-
LWaan HavyanbHOro momnepevyHoro ceuveHus obpasua AO.
X.3 Mnowaabs nonepeyHoro ceveHust o6pasua [ ; ans KH v K[ vcnbiTaHuii paccuntbiBatoT no copmyne

Ac Y hgyc %2)
roe AVC — n3meHeHne o6bema o6pasua B KOHLEe 3Tana KoHconugauuu, cm3;

V — HauvanbHblii 06beM 06pasua, cm3.

XX.4 Mnowiasb NONepeyvHoro ceveHns B cpegHeit yactu o6pasua J1* npu oTCyTCTBUU CUCTEMbI KOHTPOS N3MEHe-
HUS MoMepeyHoro ceveHuns obpasua B NpoLecce WCNbITaHWSA [OMNycKaeTcs onpefensaTe N0 pe3ynbTaTam NpPsMbIX W3Me-
peHuii gnameTpa obpasua nocne WCrbITaHUA WTaHreHUUPKYEeM, NPU 3TOM AVamMeTp BbIYUCASIOT Kak cpegHeapudmeTu-
yeckoe 3HauyeHve Tpex M3MepeHuii B LLeHTpanbHoi YacTu obpasua nog yrinom B 120 .

MpumeyaHne — MeTog He MOXeT 6bITb UCMObL30BAH NPU HeOrpaHNYeHHbIX JedopmaLusax obpasya, No3aTomMy
npv paspyLlieHnn Heo6xoAMMO KOHTPONMpOBaTb MakcumanbHble gedopmauun obpasua, B 0CO6EHHOCTN Ana cTaTnyec-
KOro HarpyxeHus, He gonyckas ux npesbllleHns 6onee yem Ha 15 %.
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MpunoxeHune N
(pekomeHgyemoe)

O6pa3sel rpadunyeckoro opopmneHns pesynbtaTosB
UCcnbiTaHWUSi TPYHTA METOA40M TPEXOCHOTO cXaTus

MN.1 O6pasel rpachmyeckoro ohopmMAEHNS PE3yYNbTATOB UCMbITAHWUS NPU ONpeeneHn XapakTepPUCTUK Npoy-
HOCTU (CM. pucyHok W.1)

Mpacpuk 1 ~ =/ (0, - 03)

Mpadmk2 T=/(0")

Awnarpamma KynoHa—Mopa

padhmk 3 o;f =/(o"f)

PucyHok W.1
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.2 O6pasel rpacnyeckoro opopmMneHnsa pesynbTaTtoB UCMNbITAHUA FPyHTa NPy onpejenieHnn xapakTepucTuk
aedopmupyeMmocTu (CM. pucyHok 1.2)

Fpacmkn 1 e, =/{o,)
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MpunoxeHune K
(o6s3aTenbHoe)

OnpepeneHne KoadhpULNEHTOB PUALTPALNOHHOW (MepBUYHON) N BTOPUYHON KOHCONUAALNN

K.1 Aina onpepenenuns koaduunenta puabTpaumoHHOR (NepBUYHOIR) KOHCONMAALMN CV KPUBYIO KOHCOMMAALUn
(cm. K.2) cnegyet o6paboTatb METOAOM «KBAAPATHOrO KOPHA W3 BPEMEHW» WU NnoraputMuUyeckum mMeTtogoMm, a npu
OfHOBPEMEHHOM onpegenieHnn KoadhdryMeHToB uNbTPaLVOHHOW N BTOPWYHOI CM (3a cYeT NOoN3yyecTu rpyHTa)
KOHCOMMAaunm — norapuxTnyeckum MeTofoM.

Ha KpuBoii KOHCONMMAALMN BbIAENAT y4acTkn (UNbTPaLMOHHOR W BTOPUYHOW KOHCONMAauuu, a AnA HacbIMHbIX
TPYHTOB C 3aAaHHbIMW 3HAYEHUAMU BMIAXHOCTW W MAOTHOCTU — elle y4acToK A0(pUIbTPALMOHHOW KOHCONUaaLUnu.

K.2 Ona onpepenenuns koadpduymeHta punbTpaLMoHHON KOHCONUAaLUN CV METOLOM «KBaApaTHOro KOPHA U3
BPeMeHU» Mo pesynbTatam UCMbITaHWUi rpyHTa Nof NOCTOSHHbLIM AaB/ieHNeM CTPOST KPUBYK KOHCOMMAALMM B KOOPAW-
HaTax: oTHocuUTesnbHas aedopmauua r (opAuHaTa) — KOPeHb KBaApaTHbIi M3 BpeMeHu B MuHyTax (abcuucca) (cm.
pucyHok K.1).

MpoBoAAT NpAMY0 Haunyywero NpubAmxeHns ab k HauyanbHOW NUHeHOW YacTu KpuBoi (06bIYHO B Npegenax
nepsbix 50 % CxXaTua) U U3 ToUKN nepeceveHns 3b c ocblo opguHaT NPOBOAAT BTOPYI NPAMYIO ac, abcuucchl KOTOpoi
paBHbl 1,15 cOOTBETCTBYIOLMX abcuuce npsimoii ab.

MepeceyeHne NpsMoil ac C aKcnepuMeHTasibHOW KpUBOI onpefensieT Bpems COOTBETCTBYIOLLEE CTENeHU

hunbTpaymoHHoit koHconupaunu 0.90.

PucyHok K.1 — Ipadmk 06paboTku KPUBOA KOHCOMUAALNU METOLOM
«KOPEHb KBaZipaTHbIN 13 BpEMEHN»

K.3 KoathpmumeHT dnnbTpauoHHO KoHconugauuu c,. cM2/MuH (cm2roa), BbIYUCASAOT No dopmyne

C. (K.1)

roe T — koadhpuumeHT (hakTop BpeMeHu), COOTBETCTBYIOLLNI cTeneHn koHconuaaummn 0.90, paBHbIii 0.848;
h — BbicoTa o6pa3ua (cpefHsas Mexay HayanbHOW BbICOTON M BbICOTO NOC/e 3aBepLIEHUst ONbiTa Ha KOHCONMAa-
uuo), cMm. Mpu ABYXCTOPOHHE hunbTpauum nprHUMaeTcs BbicoTa, paBHas bl2;
teo — Bpems, MuH;
fT — TemnepatypHblii nonpaBouyHbIli KO3hduuneHT (cMm. K.4).

Ans onpefenenusi BpemeHn 100 % cwunbTpauynoHHol koHconugauun ~ 100 npefBapuTesnibHO BbIYUCAAT fAe-
cdhopmanmio cxatust r,co = e»t0.9. U3 Toukn eI NpoBOAAT rOPU3OHTASIbHYIO NPAMYIO [0 NepeceyeHuns ¢ KPUBOI KOHCO-

NNAuMM 1 HaxoAAT COOTBETCTBYIOLEE 3HaYeHue /100w
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K.4 Ecnu Temnepatypa B nabopatopun 3HaunTenbHo otanyaetcs oT 20 'C, Heob6xo4MMo BBOANUTL TemnepaTypHyto
nonpasky fT gna npueeaeHus pesynbtatoB x 20 *C B COOTBETCTBUM C Tabnuuei K.1

Tab6nuya Kl1— 3HaueHus TemnepaTypHOi nonpasku
TemnepaTtypa, "C 10 15 20 25 30

TemnepaTypHas nonpaska !T 1.3 1.15 1.0 0.9 0.8

K.5 Ana onpefeneHuns sHavenuii ¢, n ¢, norapupmmyeckuMm mMeToaoM CTPOAT KPUBYIO KOHCOMMAALMUN B KOOPAUHA-
Tax: oTHocuTenbHasa gedopmauusa e (opguHata) — BpeMms |. MuH. oTknagbiBaemoe Ha forapudmuyeckoi wkane (abe-
uucca) (cM. pucyHok K.2).

do — npuBefeHHbI HOMb

PucyHok K.2 — I'padvk 06paboTkv KpMBOI KOHCOMMAALUN NorapuMmyeckum MeTonom

K.6 Ha kpuBoili KoHconugauum cnepyeT HaiiTW 3HavYeHWe OTHOCUTENbHON AedopmaLun, CoOTBeTCTBYIOLWEe Hyne-
BOMY MEPBUYHOMY CXaTuio (OTKOPPEKTUPOBAaHHbIVA HOMb koMnpeccun do). NS 3TOro Ha HavyasbHOW YacTu KpPWUBOI Bbiin-
patoT Toukn ¢ abeymccamu 0.1 n 0.4. PasHOCTb opAnHaT AaHHbIX TOYeK, OT/IOXKEeHHas Bbllle HavyasnbHOW ToYkK rpaduka,
onpefenuT npusegeHHblli Honb db-

K.7 Mo kpuBOiA  KOHCONMAAUMWM HaxoaAT pAedopmauunio, CcooTBeTCTByOWY 100 %-My dunbTpaLUOHHOMY
CXXaTuio Npu 3aaHHoi Harpyske. [119 3TOro NpoBOAAT M MPOA/IEBAOT [Be KacaTeslbHbIX: K CAMOl KPYTOW 4YacTu KpuBOWA
(T. e. B Touke nepern6a) U K KOHEYHOMY SIMHEHOMY yyacTKy KpWBON. Touka nepeceyvyeHns 3TUX KacaTesibHblX COOTBET-
ctByeT 100 % -mMy nepBuYHOMY cxaTtuio rpyHTa. Cxartue, cnegytouiee 3a 1C0 %-HbIM NEPBUYHBIM CXaTuem, onpeaenseT-
CA Kak BTOPUYHOE cxaTue 3a cuyeT fechopmaLuii nonsyyectu.

K.8 Ons onpepenennsa koapduumneHta UAbTPaLMOHHON KOHCONUAAUUM C* norapudMmyeckum MeTofoMm onpe-
fensT Bpems, Tpebyemoe Ana 50 %-ro NepBMYHOro cxatus. [15 3T0ro BblYUCAAT Aedopmalinio, COOTBETCTBYIOLLYIO
50 %-My NepBUYHOMY CXaTWI0 €3f, PaBHYI0 cpeAHeapudMeTUYeckoMy 3HaYeHno gedopmaunii, COOTBETCTBYIOLNX Hyne-
BoMy don 100 %-my cxaTuto T1Q0. Touky £50 NpoELMPYIOT Ha KPMBYIO W TEM CaMbiM HAXOAAT COOTBETCTBYIOLLEE Bpems /5E

KoathpmymeHT hmnbTpaymoHHoi koHconmpaumm ¢ cM2muH (cM2rod), BblYUCAAIT Mo hopmyne

_hob2

ho ®2)

rae Tk,— koadpduumneHT (hakTop BpemeHu), COOTBETCTBYIOLWMIA cTeneHn koHconugauum 0.5. pasHblid 0.197;
h — 10 Xe. 4yTo 1 B chopmyne K.1;
/30— Bpems, cooTBeTCTBYOLWEE 50 %-MYy NEPBUUHOMY CXATWIO, MUH.

K.9 KoathcpmumeHT BTOPUYHOI KOHCONnaauun (6e3pasmepHas BeIMUYNHA) CV ONPeAensioT No TaHreHcy yrna mexay
JINHEHbIM OTPe3KOM KPWUBOI Ha yyacTke BTOPMYHOI KOHCONMZALMM U NpsiMON, napannenbHoii ocu abeuuce (M. pucy-
Hok K.2) no chopmyne
* -
ca=tga = (bl - £fa) (K.3)
roe T(<2) ui'(/.) — 3HauyeHus gecbopmauum o6pasla Ha yyacTke BTOPUUHON KOHCONMAALMK:

I, n 2— Bpewms, cooTBeTcTBYyWOLWee Agedhopmauuam e (<.) n e (/2). MuH.
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K.10 [1nS HacbIMHbIX FPYHTOB C 3afaHHbIMV 3HAYEHUAMMW BNAXHOCTU N MNOTHOCTU KpUBasi KOHCONMAALMW B 3aBU-
CMMOCTU OT CBOWCTB FPYHTOB MOXET UMeTb Tpu (kpuBas a) unn asa (kpueas 6) yyacTka: 4ounbTpaLnoHHol KoHconuaa-
U1, nnbTpaLMoHHOW KOHCONMAALMN U BTOPUYHON KOHconmaauum (cMm. pucyHok K.3).

PucyHok K.3 — pathmky KpnBbIX KOHCONNAALUN ANA  HACBIMHbLIX FPYHTOB
C 3afjaHHbIMV 3HAYEHUAMUN BNIAXHOCTU U NJIOTHOCTK

KoadhpmumneHT godnnbTpayMoHHOi KoHconmaauun C, (KpuBble a M 6} BbIYMCASAIOT MO TaHreHCy yTna Hak/lioHa
KacaTenbHOW K NepBOMY yyacTkKy KpuBbIX € = /(<). OKOHYaHWe KOTOPOro onpejenseTcsa nepeceyeHMemM KacaTesfibHbIX K
nepBoMy ¥ BTOPOMY y4yacTkam KpuBoii, no dpopmyne (K.3). B KOTOpoili pasHOCTb gechopmanuii B Yucautene 3ameHsoT Ha
(e'- €0). cooTBeTcTBYIOLLYIO BpemeHn (‘un (0.

KoachdhmmeHT hmnbTpanmoHHoi koHconuaaumn (kpueasi a) BbluncnsoT no cdopmyne (K.2), B koTopoii

((e,-1")
*50 2 (K.4)
TAe e, COOTBETCTBYeT BpeMeHu /, a, a e'— BpemeHu fa.
KoathhuuymeHT BTOPUYHOW KOHCONMAALNUN BblYMCAAOT No dopmyne K.3. B KOTOPOIA:
-ANA KPUBOI a pasHoCTb fechopmaLnii e cooTBeTcTByeT BpeMeHn 2u (, a;

- ANsi KpUBOIA 6 pasHocTb fedhopMaunii e cooTBeTcTByeT BpemeHn 2 n fg.

60



FOCT 12248— 2010

MpunoxeHune Ji
(pekomeHgyemoe)

O6pasel rpadnyeckoro opopmaeHnsa pes3ynbTaTtoB UCNbITAHUS TPYHTOB METOAOM
KOMNPECCUOHHOTO cxaTuns (cMm. pucyHok J1.1)

Mpadomk 1 r = f(p)

Mpadwmk2 B ={(p)

Fpacpnk3 e=/(p)
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MpunoxeHne M
(pekomeHpyemoe)

MpUHUUNUANbHbIE CXEMbI KOMMNPECCUOHHO-(IUNbTPALUOHHBIX MPUGOPOB
1 ohopmMaeHne pes3ynbTaTOB MCMbITAHWA 3aCOMIEHHOTO rpyHTa

M.1 MpuHUMNUanbHbie cXemMbl KOMNPECCUOHHO-(UNbTPALMOHHBIX TPUGOPOB (CM. PUCYHOK M.1)

Mopava
BOp!

6) [lna ucnbiTaHWiAi Mo cxeme BOCXOASALLEro NOToKa BOAbl

1 - kopnyc. 2 noppoH kopnyca: 3 — ocHoBaHue kopnyca; 4 — pa6ouee KONbLO: 5 — HanpaBNA U €€ KONbLO.
B — nepdopupoBaHHbI/i BKkNaAbiw. 7 — neppopupoBaHHbI wTtamn; B — kpeiwka; 9 — Brynka. 10 - wrok;
11 -> cnycknas npo6ka. 12 — wrtyyep, 13 — pesuHosasn npoknapka; 14 — sawywka 15 — BepxHee
NPUXUMHOE KONbLO; >6 — HUXHEe NpuXuUMHOe konbuo: 17 — raiika; 18 — croiika; 19 — wnawr;

20 - creknavnas Tpy6ka: 21 —e unpgukaTop; 22 — pepxatens uHaukatopa; 23 — onopHas natka
wHankatopa: 24 — wapuk: 25 — o6pasey rpyHTa
PucyHokM.1
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M.2 O6pasel rpadpmueckoro ohOpMIEHUs Pe3ybTaToOB MCMbITAHWS 3aCOMEHHOTO TPYHTa B KOMMPECCUOHHO-
hnnbTpaLMoHHOM Nnpubope (CM. pucyHok M.2)
Mpadmk 1 ¢ =f(p) (no cxeme «ofHOI KPUBO»)

Mpadmk 2 e=f(p) (No cxeme «Tpex KpPUBbLIX»)

1.2,3 — oTHocUTenbHOE cCXaTue C rpyHTa MNPUPOAHON BNAXHOCTH B BOAOHACH W EHHOM COCTOSHUU M BbIU ENOYEHHOI
6e3 Harpyskm o 3aBUCMUMOCTM OT AaBNAEHUS COOTBETCTBEHHO; 4 -- OTHOCUTENbHOE CXaTue rPpyHTa O pesynbraTte
3amauynMBaHns (OTHOCHTENbHAas NPOCAJOYHACTbL) NPU 3a4aHHOM AaBNeHWu p; 5 — oTHOcUTenbHOoe cydpdosuomnnoe
cxaTue rpyHTa npu (GunbTpauuu BOAbl M 3ajaHHOM gaBneHun p; 6 - aedopmauus rpyHtTa npu HabyxaHwuu elt;

7 — 3aBucCMMOCTbL OTHOCHUTENbHOK cyddo3nonHoro cxatua r oT pgasneHns
(PM — HauanbHOe gaBneHune CydpO3MONHOTO CXaTus)

Mpadwk3  £,=/({),)

*0
1 — 3aBMCMMOCTL OTHOCUTENbLHOTO CyP P O3NOMHOTO CKATUSA OT CTENEHN BblljenaynBaHus coneit,
nonyyaemas B npouecce nposegeHus ucneitanus npu D > 00.

2 — 70 xe npu O < 00: 3 — oOTKOpPpeKTUpPOBAHHAs 3aBUCUMOCTH

PucyHok M.2
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MpunoxeHne H
(pekomeHgyemoe)

O6pasybl rparuyeckoro opopmaeHns pesynbTaToB UCNbITAHUSA
rpyHTa Ha HabyxaHue u ycapky

H.1 O6pasel rpachmyeckoro ohopmMaEHNSA pe3ynbTaToB UCNbITAHUA TPyHTa HA HabyxaHue (CM. pucyHok H.1)
e=Tp)

Mpadmk 1 pachuk 2

PM — ycTaHOBNEeHHOEe 3HAuYeHMe AaBNeHUs HabGyxaHnus (Tpaduk 1)

npeanonaraeMoe 3HauyeHue gaBneHus HabyxaHusa (Tpacduk 2)

PucyHok H.1

H.2 I'paduk 3aBUCUMOCTU M3MEHEHUSA 06beMa o6pa3ua rpyHTa V npyu M3MeHEHUU BAAXHOCTM W B npouecce
ycagku (cm. pucyHok H.2)

V=rf(w)

Mpadomk 1 padomk 2

-+ nepBblil 3Tan cywku; Il — BTOpPOI 3Tan Cywku: UTy — BAAXHOCTbL TAMHMCTOK FPYHTa na npepene ycaakn

PucyHok H.2
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Mpunoxenune M
(pekomeHayemoe)

MpuHuMnnanbHaa cxema yCTaHOBKM AN UCMbITAHUA
Mep3/10ro rpyHTa WapuKOBbIM WTAMMNOM (CM. pucyHok I.1)

WapuKoBLIi wTamn; 2 — NOABUXHOINA CTepXeHb C AepxaTenem wapuka; 3 — pydyka ctonopHoro BuHTa. JI — cToliku;
5 — pblyaxHb i npecc (C cooTHoOweHuem nney pblyara 5.1J 6 — onopHas nnAuTa; 7 — NOABUXHON CTONMK;
8 — ypaBHUTeNbHble BUHTLI. 8 -- KOHTPrpys;

JO — Tupu; 11 — wuupukatop gedopmauunit; 12 - o6pasey rpyHta

PucyHok M.1
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Mpunoxenne P
(pekomeHayemoe)

MpuHunnnanbHas cxema yCTaHOBKM U pekomeHpauumn
Nno U3roToBNEHWI0 06pas3LoB 418 UCNbITAHUA MEP310ro rpyHTa
MOTOAOM OAHOMN/IOCKOCTHOIO cpe3a Mo MOBEPXHOCTU CMep3aHusa
n obpasely rpadmyeckoro opopmMaeHnsa pes3ynbLTaTtoB UCNbITAHUS

P.1 MpuHUMNnanbHan cxema yCTaHOBKM A/1S1 UCMbITAHWS MEP3/I0T0 FPYHTa MeTOA40M OAHOMIOCKOCTHOTO cpesa
no NOBEpPXHOCTW cMep3aHus (CM. pucyHok P.1)

J — Mep3nblii TPYHT; 2 — maTepuan 3 — pa6ouee konbuo. 4 — cpesHas kapeTka; 5 — kopnyc npubopa:
6 — 6okosoit wTtamn: 7 —onopHas nnuta: 8 — annamometp; 9 -- 060MMA wapukos O — BepTukanbHas HaTpyska:
F «- ropusoHTanbHas Harpyska
PucyHok P.1

P.2 PekoMmeHaunu no n3rotosaeHnto o6pasLos matepmana u rpyHta Ans UCNblTaHUSA METOAOM OHOMN/TOCKO-
CTHOTO cpe3a Mo NoOBepPXHOCTY CMep3aHua

P2.1 WsrotoBneHne o6pa3uoB maTepuana cyHAameHTa uauM Apyrux TBepAblX maTepuanos (CKanbHbIX U MONy-
CKanbHbIX FOPHbLIX NOPOA, CTPOUTESbHbIX MaTepuanos U Ap.) cnegyeT NpoBOAUTbL Tak. YTO6bI UX LIEPOXOBATOCTb NO MO-
BEPXHOCTM CMep3aHns COOTBETCTBOBaNa TpebosBaHMAM 3afaHus. py oTCYyTCTBUM 3a[j@aHUs LIepoXoBaTOCTb NMOBEPXHOC-
M obpasua maTtepmasna A0/HKHa COOTBETCTBOBATH LUIEPOXOBATOCTU MaTtepuana B eCTeCTBEHHbIX YC/0BUAX.

O6pasubl MaTeprana yHaamMeHTa ¢ Takoi Xe LLepoXoBaTOCTb0 MOBEPXHOCTU, KaK Y (hyHAaMeHTa (He NoABEeprHy-
TOW cneumanbHoli 06paboTke), AOMKHbI U3FOTOBASATLCA C YYETOM CleAylowmnx TpeboBaHwuii:

- AepeBsiHHble 06pas3Libl JOMKHbI GblTb M3rOTOB/IEHbI N3 HEOO6PABOTAHHON fPEBECUHbI, N UX NOBEPXHOCTb AO/MKHA
6bITb OCTpyraHa: nMpu 3amopaxuBaHun 06pasLoB JpeBecuHa [o/MKHA 6biTb B BOAOHACHILEHHOM COCTOSIHWM:

- CTasibHble 06pasLbl AO/MKHbI UMETb «ropsiyekaTaHy» UM «XON0LHOKATaHYH» NOBEPXHOCTb B 3aBUCMMOCTU OT
BMAa MpokaTa, UCMo/b3yemMoro Ans M3roToBneHus 06pasLoB Ha TOKapHbIX, (PPEe3epHbIX UM CTPOranbHbIX CTaHkax 6e3
LWANOBaHNA UX MOBEPXHOCTU, ecnu o6paslibl NPUMEHSAIOT B3aMeH ropsuyekataHoii ctanu, u co waudoBaHnemM — B3a-
MEeH X0/104HOKaTaHOoM:

- 6eTOHHble 06pa3subl AO/IKHbI OblTb U3rOTOB/IEHbLI C BUGPOYNIOTHEHMEM B [NafKoli MeTannuyeckoli onanyoke,
NOBEPXHOCTb KOTOPOli nepej 6eTOHWPOBAHWEM MOKPbIBAIOT W3BECTKOBLIM WAW F/IMHUCTLIM PACTBOPOM: Ha NMOBEPXHOCTU
06pasLoB, CMep3alLNXCa C FPYHTOM, HE [JO/MDKHO 6biTb PAKOBMH U 3aXKeMne3HEHHbIX YYacTKOB.

Mpwn n3rotosnexHun o6pasuos matepuana yHhameHTa, NOBEPXHOCTU KOTOPOro MoABeprawT cneunanbHoin obpa-
60Tke Kakum-nnm60 cnocobom, NOBeEPXHOCTb 06pasLoB cnegyet obpabaTbiBaTb TakMM Xe Cnoco6om.

MpumeHeHne gpyrux cnocob6os 06paboTkn NoBepxHOCTel 06pa3LoB A4NA NPUAAHNSA VM Takol Xe LIepoxoBaTocTy,
Kak y 60KoBOli NOBEPXHOCTU (hyHAAMEHTA, [0MNyCcKaeTCs Npu YCNOBUM UHCTPYMEHTANIbHON OLEHKM Knacca LiepoxoBaToc-
T B cooTBeTcTBMM ¢ TOCT 2789. LlepoxoBaTocTb AOMyckaeTCA OLEeHMBaTb CPaBHEHMEM C 3TasIOHHON MOBEPXHOCTbIO,
N3roTOB/IEHHOW B COOTBETCTBUU C TpeGoBaHusamu TOCT 9378.
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R2.2 O6pasel, Buaa «rpyHT (FPYHTOBbLI pacTBop) — maTepuan» roTOBAT B cleAylolieli nocnefoBaTenbHOCTU: B
OMOpPHOE KO/bLO hopMbl NEPBOro TMNa NOMeLalT Mmartepuas, 3aTeM Ha Hero ycTaHaBnnBaloT pabouyee KOMbLO CPe3HO-
ro npu6opa, Ha KOTOpoe MomeLlalT 3aluUTHOe KoNbLo hopmbl. Paboyee KonbLo 3anofiHAT 3apaHee NOAroTOBNEH-
HbIM FPYHTOM WM TPYHTOBbIM PacTBOPOM 3a4aHHOro coctasa W BAaXHOCTW. Mpu 3anonHeHun paboyero Kkofblia rpyHTOM
HapyLeHHOro cnoxeHus gobusatTcs Tpebyemoi NAOTHOCTU rpyHTa. KpbilwkKy hopmbl ycTaHaBAnBalT B NOM0XEHUE B
3aBUCUMOCTM OT 3afiaHHbIX YC/I0BUIi NPOMOPaXMBAHUS, & UMEHHO: NMPU NPOMOPaXWBaHUN Yepe3 TPYHT — CHU3Y; npu
npoMopaxunBaHun Yepes marepuan — cBepxy. [pn oTCYTCTBUM JaHHbIX 06pasel, NPoOMOpaxuBalT Yepes matepuan.

P.2.3 O6pasel, Buaa «nef — matepvas» NoarotTaBnvMBaloT B creaytoLlleli nocnenoBateibHOCTU: 06pasel, matepu-
ana nomMellaloT B ONOPHOE KOo/MbLo (hOpMbl NEPBOro TUMa, Ha Hero ycTaHaBAMBalOT paboyee KonbLO CPEe3HOro npuéopa,
Ha KOoTopoe MoMeLlaloT 3alWmUTHOE KOJbLO (POPMbl Y CHU3Y yCTaHaBAMBAOT KPblLLKYy (hOpMbl. POPMY NepeHocAaT B nome-
LeHne c 3afaHHOl oTpuuaTenbHOW TemnepaTypoli, rAe nMocne ee OXNaXAeHWs HaMOpaxusaloT el Ha matepuan.

e, HaMopaxXnBaT CNOSIMU TOJILLMHOW A0 5 MM, NPUYEM KaxAblii HOBbIV CNOW HAMOPaXMBAETCA NOC/e NOJIHOro
3amep3aHus npegblayLiero.

[na HamopaxuBaHWA NPUMEHSIOT BOAY, OXNIaXAEHHYIO L0 TemMnepaTypbl 3amep3aHus.

Ecnun 3apaHvem TpebyeTcsi ucnbitaTb nef NPUPOAHOro CAOXEHUS unn ned, o6pa3oBaHHbI B yCNOBUSAX, MOAENN-
pyrlowmnx npupoaHbie, To obpasel, bAa Bblpe3aloT U3 MOHOMTa No hopme paboyero kofblia Cpe3Horo npubopa, 3akna-
[blBaloT ero B pabouyee KOMbLO U CMOPaXuBawT C MaTepuasioMm 4yepes C/0N OXNaXAEHHON [0 TemnepaTtypbl 3aMepsa-
HUS1 BOAbI TOMWMHOW A0 3 MM, HANUTOW Ha OXNaXAEHHYI0 KOHTAKTHYIO MOBEPXHOCTb.

P2.4 O6pa3sel Buaa «rpyHT — rpyHTOBbIV pacTBop (FPyHT)» MOAroTaBNMBalOT B Clefyloleil nocnesoBatelbHOCTH:

- ANA rPyHTa HeHapyLeHHOro C/I0XEeHUss — BbIpe3alT U3 MOHOMUTA FPyHTa obpasel, no cdopme paboyero konbua
cpesHoro npubopa 1 nomellaloT ero B pabouyee KonbLo;

- ANA TPyHTa HapyLeHHOro CNoXeHusa — paboyee KoMbLO nNpubopa 3anosiHAKT 3apaHee NoAroTOB/IEHHBIM PYH-
TOM 3aflaHHOro cocTaBa W BNaXHOCTW, Ao6MBasCb TpebyeMoil MNOTHOCTM FpyHTa, NOC/e 4Yero rpyHT 3amMopaxusaroT
yepes BEPXHWUIA UM HWXHUI Topel. YcnoBus oxnaxpaeHust o6pasua npu 3amMopaxuBaHuu onpeaensioTcs 3afjaHuem;

- Mep3/blii rPYHT B paboyeM Konblie Cpe3HOro npubopa ycTaHaB/IMBaKOT B ONOPHOE KOJbLO hOPMbl BTOPOro Tuna.
Ha aTo pabouee KO/bLO ycTaHaBNMBAOT BTOPOE Takoe e pabouyee KOMbLO M Ha HEro NMomMewalT 3awuTHOe KOJbLO
¢dhopmbl BTOpOro Tuna. BepxHee pabouee KOMbLO 3amno/HAT NpeABapuTebHO OXNaXAeHHbIM 40 TemnepaTtypbl 3amep-
3aHWS TPYHTOBLIM PacTBOPOM WM TPYHTOM 3a[aHHOro cocTtaBa W BAaXHOCTW W NPOBOAAT CMOpaxueaHue obpasua
yepes BEpPXHWIA MU HWXKHUIA Topel,.

P.2.5 O6pasel, Buja «rpyHT — fief» NOAroTaBAUBAIOT B C/ieAyroLei nocnefoBaTe/lbHOCTU: C60PKY (DOPMbl BTOPOrO
Tuna, NOArOTOBKY M NpoMOpaxuBaHWe obpasua rpyHTa nNpoBoAAT B cOOTBeTCTBUM C 6.2.2.3. Jlef HamopaxusalT Ha
Mep3nblii TPYHT BO BTOPOM KOJibLie CPe3HOro npu6opa cnosiMu TOMWMHON JO 5 MM unu npumopaxuBalT obpasel
NpUPOAHOro Nbja Yepes CON, OXNaXAEHHON A0 TemnepaTypbl 3aMep3aHuns BOAbl TOALWMHON A0 3 MM.

P.2.6 nA cpe3a Mep3/ioro rpyHTa HeHapyLEeHHOro C/I0XEHUs U3 MOHO/IMTa Bbipe3atloT o6pasel, BbICOTOW, COOT-
BETCTBYIOLLe/ pasMepam CMOPOXeHHbIX Koney B hopmax no tuny | uam no tuny Il (cm. pucyHok P2). Ob6pasel, nepeme-
wakT B pabGoune KofbLa M ycTaHaBAMBAOT B Cpe3HOl Npubop. BblaepxuBaloT npy TemMnepatype ucnbitanns 12 4 wunm
24 4 B 3aBMCMMOCTM OT AuvameTpa obpasua. Bce onepauyuy npoBoAsAT B NOMELLEHUM C OTpuLaTenbHOW TemnepaTypoii.

P.2.7 Bo BpeMs NpoMopaxuBaHusi U3MePSOT TeMnepaTypy KOHTPONbHOro o6pasua rpyHTa, B KOTOpbI nomeliaroT
TepMoAaTumK TepMOM3MepUTeNbHOro ycTpoiicTea.

lMpomopaxusaHe 3akaH4MBaloT, Korga Temneparypa KOHTPO/bHOro obpasua JOCTUTHET 3HAYeHUs Temnepartypbl
BO3JyXxa B nomeuyeHuun. MNocne atoro obpasel, n3BnekaT U3 JOPMbl, repMeTUINPYIOT 1 COXPAHAIT A0 UCMbITaHWA.

a) ®opma Tuna | gna npurotToBneHns 6) ®opma Tvna Il Ana NpuroToBs-
06pasuoB BUAA <TPYHT (FPYHTOBBI neHns 06pasLoB BMAa «rpyHT —
pacTtBop, neg) — marepuan» TPYHTOBbLI pacTsop (nea,

TPYHT)»
I — pa6ouee KONbUO Cpe3HOro npubopa. 2 — matepuan 3 - T[PYHT <nea. TPyHTOBbIW pacTBop); 3a — TPYHT.
4 — onopHoe KONbLUO; 5 — KpbiWwka POPMbI; 6 — 3aWUTHOE KONbLO (OPMbI
PucyHok P.2
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P.306pasel rpacnyeckoro opopmMaeHns pe3ynbTaToB UCMbITAHWUSA FPYHTa METOAO0M O HOMOCKOCTHOTO Cpe-
3a Mo NOBEPXHOCTU cMep3aHus (CM. pUcyHku P.3 n P.4)

PucyHok P.3
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MpunoxeHne C
(pekomeHayemoe)

MpuvHUMNManbHaas cxema yCTaHOBKM
ONA UCNbITAHUA MEpP3/10ro rpyHTa
MeTOL0M O4HOOCHOTO CXaTus (CM. pucyHok C.1)

t — o6pasey ipyma, 2 — HenogBuxHan nnatdopma; 3 — nopsBuxHas nnathopma. 4 — wWTOK.
5 — Hanpasnsiouee yCTpOWCTBO: B — BepxHWii wTamn. 7 — HUXHWIA wTamn: 8 — naposna-
romenpoHuyaemas o6onouka; 9 — pesumHosoe npuxumuoe konbuo. 10 - agunamomertp: 11 — wuns-
mMepuTens npoponbHbix gedopmauun: 12 — usmeputens nonepednbix gedopmaynit. 13 — npo-
poneHas Tara: F — warpyska
PucyHok C.1
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PacueTHble conpoTMBAEHUs Mep3noro rpyHTa R nog nogowsoli pyHaamMmeHTa

MpunoxeHne T
(pekomeHgyemoe)

PacueTHble 3HaYeHUsi CONPOTVB/IEHUSI MEP3/I0ro rpyHTa R noj nofoLwBoii chyHAaMeHTa npeacTaBneHbl B Tabnvue T.1.

Ta6nuya T.1— PacueTHble 3HaYeHWUsi CONPOTUB/IEHUSI MEP3/0ro rPyHTa B 3aBUCUMOCTU OT NIbAUCTOCTH FPYHTOB M

TemMnepaTtypbl UCNbITaHWI

FPYyHTHI

-03
1MNecku cpepHeii kpyn-
HOCTW 0.55
2 lMeckn menkue u nbl-
nesarble 0.45
3 Cynecu 0.3
4 CYrVHKA W TNINHBI 0.25
Bce Bugpl rpyHTOB, y4ya-
3aHHbIB B 1—4 0.2

70

- 06

0.95
0.7

0.5
0.45

0.3

3HayeHMa CONPOTMBNEHMA MEep3Noro rpyHrta R MnNa.

npu TemnepaType ucnbiTaHuin 7. “C

-1 - 1.6 -1 - 2.5 -3

Mpu NbAUCTOCTM TPYHTOB it< 0.2

125 145 16 18 1.95

0.9 11 13 14 1.6
0.7 0,8 1.05 115 1.30
0.55 0.65 0.8 0.9 1.0

Mpw nbaucTocTn rpyHTOoB i/2 0.2

0.4 0.5 0.6 0.7

* 36 -4
2.0 2.2
17 18
1,40 15
11 12
0.85 0.95

2.6
2.2

1.9
1.55

1.25

2.95
2.55

2.25
1.9

1.55

1.75



MpunoxeHune Y
(pekomeHgyemoe)

O6pa3zely rpaduyeckoro ogopmaeHus
pe3ynbTaToB UCMNbITAHUA MEP3N0ro rpyHTa
MEeTOAO0M OAHOOCHOTO CXaTusa (CM. pUcyHku ¥Y.1 ny.2)

FOCT 12248— 2010
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MpunoxeHune @
(pekomeHgyemoe)

OnpepeneHHo XapakTepucTuK edopMUpPyeMoCcTn Mep3/ioro rpyHTa
no pesynbTaTam WCMbITAHUS METOAOM OAHOOCHOTO CXaTus

®.1 Moaynb nuHelHoit aecopmauun EO n koadhduumneHT HenuHeiHoit gecdbopmanun AO onpenenstoT no 3aBucu-
MOCTW. ycTaHaBNuBatlLlei CBsA3b Mex/y OTHOCUTE/IbHbIMU NPOAO/bHLIMU AePOopMaLUAaAMN e, HAMPSHKEHUSIMU O U Bpe-
MeHeM AeiCcTBUS Harpysku /

p(o.0="(0) («bn (®.1)

roe La) — dyHKLMA HanpshkeHuli o ans BpemeHn Dux aelicteus, paBHoro 14, b koTopylo NpuHMMAalOT B BUJE:
f(a)=(j/Ea — pns mopenun NUHetHO AehOPMUPYEMOrO OCHOBAHWS;
f(c,)= (0'AQ)'>T — ans moaenn HenuHeinHo fedOpPMUPYEMOro OCHOBaHWS,
rae EOu A0 — napameTpsl dpyHkuun ( (0);
/n — Ko3(hULNEHT HENUHENHOCTM NO HaNPSHKEHUSAM.
®.2 MpeaencHO AnuTenbHble 3HaYeHns £ v J1 BbIYUCAAIOT No hopmynam:

£=EO0 <02)
A = A0 (tuUQ~m, (©.3)

roe M— Bpemsi, paBHOe CPOKy CNYX6bl COOPYXEHWS, UAn NpuHumMaemoe pasHbiM 50 neT = 4.38 105u.
a — Koa(h(hULMEHT HEIMHENHOCTN BO BPEMEHN.
®.3 inA ycTaHoBNEeHNUs 3aBUCUMOCTU (D.1) NCXOAHblE AaHHble UcnbiTaHuii (cMm. 6.3.5) o6pabaTbiBaloT B COOTBET-
CTBMW C Teopuell HacneACTBEHHOW nonsyyecTun. Vcnonb3ya kpueyto nonsyuvectu (cM. 6.3.5.7). nocnefosaTesibHO BblUKC-
NAT PAA 3HAYEHWUI e, Y, UMeLWUX CMbIC fehopMaLnii, KOTopble pasBUANCL Gbl MO feCTBMEM MOCTOSIHHOTO Hanps-
XeHus (' = 1, 2....). COOTBETCTBYIOLLEr0 HANPsXXeHWo T-ii CTyneHn HarpyxeHus, 3a spems t. BbluncneHns npoBogsaT no

copmyne
Pl,=e,-*./+ [E1/. (¢ 4>

rae Ej_, , — nonHas oTHocuTenbHas npofosibHas AgedopMauns NpeflecTBytolWeid CTyNneHN HarpyxeHuss B MOMEHT
BpemeHu |/, BbluncneHHas no aToii popmyne paHee npu Eo; = O;
[Jek/ — npupatieHne oTHocuUTeNbHOI Aedopmauunu, onpegensiemoe no KpuBoi nonsyvectu (cm. 6.3.5.7) n npea-
cTaBnstollee co6oli pasHoOCTb Mexay Aedopmaumeli, HAKOMNEHHOW K MOMEHTY, Korga /-A CTyneHb Harpys-
Ku gelicTBoBana B TeyeHune BpemeHu . n gecbopmaumeid, HakonneHHoli Kk Havany peicTeusa Aii cTyneHn
Harpysku.
MoMeHTbl BpeMeHun tt HasHauvaloT OAVHAKOBLIMU A5 KaXA0N CTYNeHn HarpyXeHus ¢ ydeTom Tpe6oBaHuii 6.1.4.3.
PesynbTathl NPeACTaBSIOT B BUAE CEMENCTBA KPMBLIX NMOM3YUYECTV NPW MOCTOSHHBIX HAMPsHKeHUsX a (CM. pucyHok @.1).
®.4 ina onpefeneHuss napameTpa a U Habopa 3HauyeHwuii f(0,) NonyyeHHble 3HAYEHUS NpeAcTaBNsAT B BUAe
cemeiicTBa napannenibHbiX MPsIMbIX B koopauHatax. Int— ocb abcuucce, Ino,.— ocb opanHaT (CM. pucyHok @.2). lanee
3HauyeHust a n /(a,) BIYUCAAIOT No hopmynam:

a=b. (®.5)

/(cT,) =eN (¢.6)
rge a“nb — napameTpbl, onpegensembie rpacuyeckn (cm. ®.8) unm cnocoboM HaMMeHbLUUX KBapaToB.
®.5 [ina mogenu nuHeliHo AedopMypyeMoro ocHoBaHWA Habop 3HauveHuii 1{a,) annpokcMUpyOT NPSIMOI B KOOp-
AnHaTax: 0, — ocb abcuucce, /(0,) — ocb opanHaT (CM. pUCYHOK @.3) 1 BbluUCAAOT 3HaYeHne EO no cpopmyne
EO= . (®-7)

rae ¢ — napameTp, onpeaensiemblii rpadguyeckn (cM. ®.9) nam cnocobomM HaUMEHbLUMX KBaApPaToB.
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®.64na Mmogenn HenuHeliHo AecOpPMUPYEMOro OCHOBaHUS Habop 3HaueHuit /(0,) annpoKCUMMPYIOT NPAMON
B KoopguHaTax /n o, — ocb abecuuce, In f{a,) — ocb opguHat (cM. pucyHok ®.4) 1 BbluMCAsAOT 3HaYeHna AOm T no
chopmynam:

=% (®.8)
T = b, (©.9)

rae a 1 6 — napameTpbl, onpegensemMble rpacguueckn (cm. ®.10) M cNOCO60M HaUMEHbLUMX KBAAPAaTOB.
®.7 KoachdhuumeHT nonepeyHoro paclimpeHvs & onpegensoT M3 3aBUCUMOCTU, yCTaHaBAVBawLWelh CBA3b Mexay
OTHOCUTENIbHLIMW MPOAO/LHBLIMU T N NOMepeyHbIMK e, Aedopmaynsmm

&= 0r. (9.10)

Ans onpefeneHns 6 akcnepuMeHTasbHble faHHble (OTHOCWUTENbHbIE MPOAO/IbHbIE U NonepeyHblie Aedopmalim)
B KOHLIe KaX/0i CTyneHn HarpyxeHus npefctasstoT B koopauHaTax t — ocb abcumnce. ¢, — 0Cb OPAVHAT U annpoKCUMu-
pyloT NpsAMOWi, npoxoasuieil yepes Hauyano koopavHat. 3HauyeHne O paBHO TaHreHCy yrfia HaknoHa 3TOi NpsMoW K ocu
abcuucc.

®.8 Mpu rpadnyeckom cnocobe onpefeneHns napamMeTpoB a- U b ypaBHeHWUs cemeiicTBa napasnienbHbIX NPAMbIX
(cm. pucyHok @.2) 3T napameTpbl paBHbl:

&<— B MaclTabe yepTexa paBeH OTPE3KY, OTCEKAEMOMY Ha OCW OpAMHAT j- U3 cemeiicTBa napanfienbHbIX Npsi-
MbIX HaWnyywero NPUBAMKEHNA K 3KCNEPUMEHTaNbHbIM TouKam.

b — B mMacwTabe yepTexa paBeH TaHTeHCYy yT/1ia Hak/loHa cemeiicTBa napannesnbHbiX NPAMbIX K ocu abcumcc.

®.9 MapameTp c npu rpacmnyeckom cnocobe onpefeneHus B Mmacwtabe yepTexa paBeH TaHTeHCy yrna Hak/ioHa kK
ocu abcumcc NpAMON Haunyywero NPUGANKEHUS K 3KCNeprMeHTa/lbHbIM TOYKaM, NPOXoAsLieil yepes Havano koopau-
HaT (CM. pucyHok ®.3).

®.10 Mpwu rpachmyeckom cnocobe onpefeneHns napameTpoB a u b (cM. pucyHok ®.4) 3Ty napameTpbl paBHbI:

a — B MaclwTabe yepTexa paBeH OTpe3Ky, OTCEKAeMOMY Ha OCW OpAMHAT NPAMONA Haunyywero NpUeAMKEHNs K
3KCMepuMeHTalbHbIM TOYKaM;

b — B MaclwTabe yepTexa paHeH TaHTEHCY yrna Hak/loHa 3To nNpsiMoii k ocu abecuucce.

®.11 VicxopaHble AaHHble W pe3ynbTaTbl pacyeTa 3anucbiBaloT B Tabnuuy ®.1.

a6

PucyHok .1

73



FOCT 12248— 2010

PucyHok .2
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PucyHok ®.4
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MNpunoxexHne X
(pekomeHayemoe)

MPUHLUNNANbHBI®© CXEeMbl KOMNPECCUOHHbIX NPUGOPOB
ONA UCNbITAHUA Mep3/blX TPYHTOB
1 ohopMIeHne pe3ynbTaToB UCMbITAHUSA

X.1 MpuHUMNnanbHble CXeMbl KOMNPECCUOHHbIX MPUGOPOB AN UCMbITAHWSA TPYHTa B MEP3/IOM COCTOSIHUM
1 Npu oTTansBaHmm (CM. pucyHok X.1)

a) lnA vcnbiTaHWii TPYHTOB B MEP3/IOM COCTOSHUM 6) Ans wcnbiTaHWil FPYHTOB Npu OTTauBaHum

1 - o6pasey rpyHta: 2 ~ NOoAAOH kopnyca 3 — pa- 1 —mo6pasey rpyHta: 2 — NoAA/OH Kopnyca. 3 — pa-

60ouee KoNbuo: 4 — HUXHWIA wTamn. 5 - BepxHUi 6ouee konbyo: 4 — nepdoOpUpPOBAHHBIN HUXKHUIG
wrtamn; 6 - kopnyc: F — narpyska wtamn: 5 — nepdopupoBaHHLIA BepxHUi wTamn:

6 — kopnyc. F — narpyska

PucyHok X.1

X.2 O6pasew rpadmyeckoro oyopMIEHNS Pe3y/IbTaToB NCMbITaHNA MEP3/I0r0 PyHTa MeTOAO0M KOMMPEeCCUOH-
HOro cXXatus (CM. pUcyHkm X.2 n X.3)
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Mpunoxexnune L,
(pekomeHayemoe)

MprvHUMNManbHas cxema yCTaHOBKW ANS onpefesieHns CONpoTUBAEHUA
cpe3y oTTauMBaloLWero rpyHTa Ha KOHTakTe ¢ Mep3/biM FPYHTOM
n cxema QopMbl 4N NPUTOTOBAEHNS obpasya Mep3noro rpyHTa
HapyLeHHOW CTPYKTYPbI

L1 MpuHuMnNuanbHas cxema yCTaHOBKM [/151 ONpeAeeHnst CONPOTUBIIEHUS CPe3y OTTauBalLLEro rpyHTa Ha
KOHTaKTe ¢ Mep3/bIM FPYHTOM (CM. pucyHoK LL.1)

1— wuankaTtop uyaca BOW Tuna gns usmepeHuil gedpopmauynii casura: 2 — noasuxHas o6olima. 3 — HenoaBukXHas o6oiima
4 - ycTpoiicTBO ANA CO3J4aHWA W perynuMpoBaHnsa TemnepaTypbl Tennosoro wramna: 5 — MHAMKATOPLI 4acCOBOrO Tuna
Ans n3amepenus gedopmMaunu ocagku: 6 — TennoBOK wTamn: 7 — OTTAsABW WA TPYHT; B - NNOCKOCTh cCpes3a;

9 — npuKkoHTaKTHLIA cnoii (oTTamBawwuii rpynt); 10 — rpanuuya paspena oTTaMBalUWero U Mep3nol rpyHTa.

11 — mep3nbiit rpynT; F — BepTukansHas Harpyska. P — casuraoujas Harpyska

PucyHok LI.1

1.2 Cxema hOpMbl 418 MPUTOTOBNEHNUS 06pasLa Mep3ioro rpyHTa HapyLeHHOW CTPYKTYpbl (CM. pucyHok Li.2)

r

1 — pa6ouee KoNMbUO; 2 - TPYHT; 3 — KpbiWKa POPMbI; 4 — 3aWNTHOE KONbUO OPMbI:
5 — Kkonbueeasd npoknajgka: B — onopHoe KONbLUO pOPMbl. 7 — AUCK-BKAAfAbl W
PucyHok LL.2

7
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B kakom mecTe HaneuaTtaHo AonxHO 6bITH

MyHkT 5.1.4.1. — MpunmevyaHnune — Hop-
MpumeuvaHne K Ma/lbHOE AaB/fieHne p Npu npeg-
Tabnuue 5.1 BapuUTe/IbHOM YNAOTHEHUN 06-

paTHOl Npocajoy4yHOTO FPYHTa,
UCNbITbIBAEMbIX B BOAOHACHI-
LWEeHHOM COCTOAHWUMN, [O0JIKHO
coctasnaTte 0,3 MIMa u Bo3pac-
TaTb cTyneHamm Jip - 0,05 MMa.
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