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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHpgaptoB Poccunckon depepaummn —OC P 1.0—2004 «CtaHgapTtusaums B Poccunckonn degepalnn.
OCHOBHbIE MNONOXEHUSAY

CBepgeHUA o cTaHgapTe

1 PASPABOTAH OTKPBITEIM aKUMOHEPHbIM oblwecTBOM «HAOpPOXHBIM Hay4yHO-UCCNeaoBaTeNbCKUN
MHCTUTYT «CotozgopHUIN» (OAO «CotozagopHUN»)

2 BHECEH TexHun4yeckum kommuteToM no ctadHaapTusaymm TK465 « CTpontenbCcTBO»

3 YTBEPXXOEH W BBEAEH B JEWNCTBUWE MMpukasom ®PenepansHOro areHTcTsa no TeEXHNYECKOMY
perynmpoBaHnio M MeTponornm ot 20 oktsadopa 2011 1. Ne476-cT

4 BBEAEH BINEPBbIE

ViHbopmMmauus ob UsMeHeHUSIX K HacmosuweMy cmaHoapmy nybrnukyemcs 8 eXea00HO u3dagaeMoM
UHpOpMaUUOHHOM yKalzamerne «HauuoHanbHbie cmaHoapmbi», a mekcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKa3zamensax « HauuoHanbHble cmaHOapmei». B cnyyae nepecmompa
(3aMeHbI) Ui OMmMeHbI Hacmosauwe20 cmaHoapma coomeemcemeyroujee yesedomMmiieHue byoem ornybriukogaHo
8 eXXKeMeCs4YHO U30asaeMoM UHpopMalyUOHHOM yKka3amerne «HayuoHarnbHble cmaHOapmeil». Coomeemcmaey-
rowast UHopMayus, yeeooMIIeHUE U meKembi pa3Mellaromcs makxxe e UHGbopmMalUuoHHOU cucmeme obujezo
roib308aHUss — Ha obuyuanbHOM calime @eodepallbHo20 a2eHmemea rno mexHU4YeCcKoMy pea2ynupo8aHUuro U
Memporoauu 8 cemu ViHmepHem

© CtaHgapTuHgpopm, 2012
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MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

B HacTosiLee BpeMst METOALI MabopaTopHOro onpeaeneHns XxapakTepucTuk npouHoCTU 1 aedopmupye-
MOCTU rpyHTOB pernamMmeHTupytotca [OCT 12248, npeaHasHa4vyeHHbIM ONda nccneaoBaHU AN MHXeHepPHOoro
CTpouTenbcTBa rpyHTOB Knacca |l (npupoaHbix HemMepsnbixX) U knacca lll (npupogHbIX Mep3nbIX); rpynn « CBA3-
Hble» N «HECBA3HLIE» TUMNOB « MUHEpPAaNbHbLIE», «OPraHo-MUHEpPAaNbHbLIE», «OPraHUYeckme», a Takke BceX UX
snaos (cM. FTOCT 25100). dononHuUTenebHble NoNoXXeHUss METOAMKA OLLEHKU CXKUMAEMOCTN (€CNn 3TO He0DXO-
OMMO) NpuBeaeHa;

- ANg pasHOBUAOHOCTEN MUHUCTLIX TPYHTOB (Knacca |l) — no gedopmaunn HabyxaemMocTu, gedopma-
LM Npocago4vHOCTH;

- Ana pasHoBuaHocTeu neckoB (knacca ll) — no koaPUUUEeHTY NOPUCTOCTU;

- ANnsi nepevncneHHbIX Bbllle TpYHTOB — MO CTeNeHU 3aconeHus.

AHanns3 TeopeTU4ecknX OCHOB KOMMPECCUOHHOMO U KOHCONMAALUMOHHOIO NpoLecca, Ha KOTOPbIX 6asnpy-
eTcd MeToaMKa KOMnpecCUoHHO-KoOHCoONMaaunoHHbIX UcnblTaHU, NnpuBegeHHasa B OCT 12248, a Takke aHa-
N3 NpakTUYecKoro onbiTa WUCNONb3OBaHUA MeTOAUKM noKasanu, 4YTo AN Takoro Buaa WHXEeHEepHOoro
CTPOUTENBCTBA, Kak A0pOoXHoe, TpebyeTcsa ero nepecmoTp. Heobxoanmele M3MeHeHUs, 0COBEHHO B YacTy
onpeaeneHns nokasarteneun CxXuMmaeMoCTU TPYHTOB, NpeaonpenensanTcsad MHOrMMU NPUYMHaMM, OCHOBHBIMU A3
KOTOPbIX ABMAOTCA:

- JIMHENHOCTb CTPOUTENbHBLIX PaboT, boNnbLUad NPOTAXKEHHOCTbL COOPYKEHUS;

- HeobXoaUMOCTL B OONLLLIOM 0DBLEME UCNONBb30BATbL MECTHbBIE FTPYHTHI, KOTOPLIE, KAaK MpaBUNo, OTHOCAT-
CA K «CnadbbIiM» (cornacHo 4opOXKHOW KnaccnuukaLmm rpyHToOB);

- MHoroobdbpasmne npUpPoaHbIX YCNOBUA B paloHaXx MpOonoXeHUS TpacCchl aBTOMODUNBbHBIX ACpOT, 00yCcnaB-
nuBatoLWmx cneyndgpunky noseaeHnUa rpyHToOB;

- HanpspkeHHo-aedopMUpoBaHHOE COCTOSIHUE TPYHTOB B OCHOBAHUWU NMMMHEWNHOTO COOPYXKEHUS, Harpy3Ku
OT KOTOPOro MeHbLUe, YeM OT APYrMX COOPYKeHUN (MPOMBbILLNMEHHBLIX U rpaXXgaHCKUX);

- JONYCKU NPUY NPOEKTUPOBAHUN DONbLLUKX NO BENMUYNHE MUHTEHCUBHOCTU AedbopMaLiii ocagKu No cpaBs-
HEHWIO C APYTMMU COOPYXXEHUAMMU;

- HeobxoaMMOCTb Donee AgeTanbHOrO aHanusa ycnoBun paboThl TPYHTa B CUCTEME «COOPYXKEHNEe —
FPYHT», B YaCTHOCTW YCNOBUU ero (rpyHTa) Harpy>keHna 1 oTToka NopoBON BOAbI;

- pe3ynbTaTthl TEOPETUYECKUX N BKCNEePUMEHTaNbHbLIX UCCNea0oBaHNN 3aKOHOMEPHOCTEN OCaaKN CBA3-
HBIX TPYHTOB B OCHOBaHWW U B HACHIMA C YY4ETOM UX MICXOAHOIO COCTOSIHUA, CTPYKTYPLI U YCNOBUN pabOThl B 30HE
OEeUCTBUS COOPY>KEeHUS UM BblLLE NeXalluX Crioes.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

PYHTDI

MeToabl nabopaTopHoOro onpeaeneHns Xxapakrepuctuk gecdhopmMupyemMocTu rpyHTOB
B JOPOXHOM CTpoOUTEenbCTBE

SOlls.
Methods for laboratory determination of soil deformation characteristics in road construction

NaTta BBeaeHna — 2012—05—01

1 Obnactb NpMeHeHUA

HacTtoawunin ctanaapT ycTaHaBnmMBaeT MeToabl NTabopaTopHOro onpeaeneHns XxapakTepucTuk cxxmmae-
MOCTU HEMEP3SIbIX CBA3HbLIX TPYHTOB B YCITOBUAX KOMMNPECCUOHHOIO CXaTus ANs NPOeKTUPOBaHUSA aBTOMO-
OUNBHBIX AOPOT U UX PEKOHCTPYKLUU B CIIOXHBIX UHXXEHEPHO-reoorm4ecknx yenoBumsx.

2 HopMaTuBHbIE CCbINKN

B HacTosileM cTaHaapTe UCNOMNb30BaHbI CChINKX Ha cneaytolue ctaHaapThl:

[OCT P 8.563—2009 lNocypapctBeHHast cuctema obecrneyeHUss eauHCTBa UaMepeHun. MeToaunku
(MeToabl) U3MepeHnU

[OCT P 8.568—99 lNocyaapcTBeHHasa cuctema obecrneyeHUs eguHCTBA U3MepeHUn. TepMoMeTphl
COMNPOTUBNEHUSA NNAaTUHOBLIE «3TanoHHbIe» 1-ro 1 2-ro paspsaaos. Metoguka npoBepKU

[OCT 5180—84 'pyHTLI. MeToabl nabopaTopHOro onpeaeneHnsa PuUsnHecknx xapaktepucTunk

[OCT 10650—72 Topd. MeToa onpegeneHna cteneHun pasnoXkeHus

[OCT 12248—96 [ pyHTLI. MeToabl NnabopaTopHOro onpeaeneHns Xxapakre pucTUK NPOYHOCTN U Aedpop-
MUPYEMOCTI

[OCT 12536—79 'pyHTEI. MeTOoaAbl NabopaTopHOro onpeaeneHnd rpaHynoMeTpU4eckoro (3epHOBOrro)
N MUKpoarperaTHoro cocrtaBa

[OCT 25100—95 I'pyHTEI. KNnaccudunkaums

[OCT 30416—96 'pyHTHI. JTabopaTopHbie UcnbiTaHus. ObLne NonoXeHus

[TpumeyaHune—Illpu NONb30BaHMM HACTOSILLMM CTAHAAPTOM LenecoodbpasHo NPOBEPUTb AENCTBUE CCbINOM-
HbIX CTaHAAPTOB B MHMPOPMALMOHHOW CUCTEME OOLWEero nonb3oBaHus — Ha odumumanbHoM cante PegepanbHOro
areHTCTBa NoO TEXHNYECKOMY PErynmpoBaHUIo U METPOIOrMU B ceTu MIHTEPHET nnun No eXXerogHo ndgaBaemMmomMmy HQOpma-
LMOHHOMY YKa3aTento « HaunoHanbHble CTaHAAPThI», KOTOPbLIWN ONYBNMMKOBAH Mo COCTOSAHMIO Ha 1 SHBaPS TEKYLWLEro roaa, u
N0 COOTBETCTBYIOWMNM €XEMECHAHYHO U3daBaeMblM MHDOPMALMOHHBIM yKa3aTensam, onybrMKOBaHHbLIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUN HACTOSIWMM CTaHAAPTOM CreayeT PyKOBOACTBO-
BaTbCH 3aMEHALWUM (MBMEHEHHBIM) CTaHAAPTOM. ECnun CCbINOYHLIM CTaHAAPT OTMEHEH De3 3aMeHbIl, TO MONOXEHNE, B
KOTOPOM AaHa CChIfiKa Ha HEro, MPUMEHSIETCSH B YaCTU, HE 3aTparvBatolEen 3Ty CCbISKY.

3 TepMUHbI N onpeaeneHns

3.1 B HacTodawem ctaHgapte npumeHeHbl TepMuHbl No FOCT 30416 uT'OCT 12248, a Takke cneaylto-
LMe TeEPMUHBLI U UX onpeaeneHns:

3.1.1 cnabsble rpyHTbI: [0 [1], [2].

3.1.2 rMUHUCTbIE TPYHTbI NOBbLILLEHHOU BNaxXHocTu: [1o [2].

U3paHune odbmumanbHoe
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3.1.3 ecTeCcTBeHHasa CTPYKTyparpyHTa: CTpoeHne rpyHTa B YCITOBUSAX €ro NpUpoaHoro saneraHus.

3.1.4 HeHapywleHHada CTPYKTypa rpyHTa: CTpyKTypa rpyHta B obpasue, oTobpaHHOM U3 MaccuBa U
COXpaHUBLLUEM NPUPOOHYIO CTRPYKTYPY.

3.1.5 HapyLweHHasd CTpyKTypa rpyHTa: CTpyKTypa rpyHTa B obpasue, noaepriieMcs pasnmyHbiM BO3-
OEeUCTBUAM UMK cPOpPMOBAHHOM NP 3a4aHHOW NNMOTHOCTU-BNMaXKHOCTH.

3.1.6 UCKyccTBeHHasA (TexHoreHHasa) cTpykTypa: CTpyKTypa rpyHTa, nony4yeHHasi B npoLecce TEXHO-
NTorn4yeckmnx ocnepaunm npuv Bo3sedeHUn rpyHTOBOIrO COOPYKeHU4.

3.1.7 nacTa: [ pyHT, NONYy4YeHHbLIN NOCNe ero BbiCYyLUMBaHUA, pasmenbyeHns U gobasneHns sodbl Ao
BNa)XHOCTU Ha rpaHuLLe TeKy4yecTu.

3.1.8 gByxca3Hoe cOCTOAHUE FPYHTa (BoaoHacbIWweHHoe): COCTosAHUE rpyHTa NpU KO3 pUuLneHTe
BoAgoHachkIWweHnsa >0,95 1 npakTM4eckoM OTCYTCTBUU razoobpasHoun pasbl.

3.1.9 TpexdazHoe cocTosAHUe rpyHTa: COoCTodAHMEe TrpyHTa npu KoadpdpuumeHTe BoAOHACHILLEHUA
< 0,95 ncogepxawem razoobpasHyto gpasy B KONMYECTBEHHOM OTHOLLEHUN Bonee 5 % obbema nop.

3.1.10 cxkunmaemMocTb: IameHeHne cbbemMa rpyHTa noa BNUAHUEM CXXaTUsl OT AEUCTBYIOLWLEN BHELLHEN
HarpysKkm B yCIOBUAX HEBO3MOXKHOCTM DOKOBOIo pacLlUMpeHnst, KOTOpOoe XapaKkrepmnsyeT ero KOMMnpeccuoHHbIE
CBOUCTBA.

3.1.11 koHconuaauua: 3aTyxaroulee BO BpeMeHU aedpopMmnpoBaHne HeckanbHbIX TPYHTOB NOo4 BO3-
OeACTBUEM BHELLHEN HarpysKu.

3.1.12 KoMnpeccUOHHbLIe NapamMeTpsbl: [lokasaTenu, 3aBucdaLllMe OT PUINKO-MeXaHNYECKUX CBOUCTB
"PYHTOB U YNNOTHAOLWEW HAarpy3Kk 1 Xxapakrtepusyowme 3aBMCMMOCTb CTabUNN3UPOBaHHOW OCaadKM OT Harpys-
K. OnpegenarTesa No KOMNPeCcCMOHHOU KPUBOWU, NOCTPOEHHOW Mo pesynbTaTaM UCMNbITaHUU Ha KOMIMPECCHUIO.

3.1.13 cTpYKTypHasa NpovYHOCTb IPYHTa Ha cXaTue: KoMmnnekcHada Xxapakrepuctuka nosegeHust rpyH-
Ta, 3KBMBaNeHTHad NOpOroBoOU Harpyske, TONMbKO Nocne npeBbllUeHUA KOTOPOW HaunHaeTCsl MHTEHCUBHOE CXKa-
TUe rpyHTa (npn 2> 0,005, rae A — oTHocUTeNbHasA aedpopmanms).

3.1.14 mopynb aedopmauumn rpyHta: Ob6obLieHHaa xapaktepuctuka aedpopMUpyemMocTm FPyHTa,
npeacTaBnsaoLas codbon KoaPULMEHT NPONOPLUOHANbHOCTU IMHENHON CBA3M MeXAy NpupaLlleHnaMn gaB-
neHusi Ha obpaseL 1 ero gecopmarmnen.

3.1.15 Moaynb ocagku: OTHocUTeNbHada adedpopMaLnda rpyHTa, Bblpa)XKeHHasa B MPOMUNAX, onpegense-
Magd No KOMNPeCcCUOHHOW KPUBOW AN 3adaHHOM HarpysKu.

3.1.16 koHconuaauuoHHbLIe napamMeTpbl: [lokaszaTtenu, 3aBuUcAllMe OT PUINKO-MeXaHUYEeCKUX
CBOWCTB FPYHTOB U BPEMEHU BO3AENCTBUSI MOCTOSIHHOW HAarpysKu, XapakrtepusyoLwme 3aBUCUMOCTb HeCTabu-
NU3NpoBaHHOW ocaakm oT BpeMeHWU. OnpeaenswoT no KoHconuaaunoHHOU KPpUBOW, MOCTPOEHHOW NOo pesynbTa-
TaM UCNbITAHWUWU HA KOHCONMAaLUUHo.

3.1.17 KOHconuaauMoOHHbLIU NapaMeTp NepBOro aTanaKoHconuaauum (aohunbTPpaLMoOHHOU KOH-
conuaauunun): Yrnoson kosppuuMeHT NepBoro npsiMonMHENHOro yyactka KoHconmaaumMoHHOW 3aBUCUMOCTI
Buaa A= f(lgt).

3.1.18 KOHconNMAauMOHHbLIU NapamMeTp BTOpPOro atana (NepBUYHOU (pUNBLTPALUOHHON KOHCONU-
Aauunn): KoapdpununeHT KoHconuaaunum (Mnm obobLleHHbIe KOHCONMUAAaLUUOHHbIE NapaMeTpbl, NOKa3aTeNb CTe-
NeHn KoHconuaaunn).

3.1.19 KoOHcoOnNMAauMOHHbLIU NapaMeTp TpeTbero atana (BTopuyHon punbTPaLMoOHHON KOHCOU-
Aauunn): lNokaszaTtenb CTeNeHN KoHconuaauun.

3.1.20 KOHcONMMAAUMOHHbLIU NapaMeTp YeTBEpPTOro atana (KoHconuaaunum o6 bLEMHOMU Nonsyve-
CTU): YrNoBoW KO3 PULUEHT YeTBEPTOro NPAMONMHENHOrO yYacTka Kpuesoun Buaa A= f(lgt).

3.1.21 cxema ucnbITaHMKU: CxemMa, HagHavyeHHasd Npu NPOEKTUPOBaHUN U3 YCNOBUN paboThl TpyHTa B
CUCTEME «KCOOPYXeHNne — IPYHT» U yKaszaHHas B 3agaHWUM Ha UCNbITaHMe.

OCHOBHbIe CXeMbIl UCMNbITAHUIA:
- MO pexXnumy HarpyxeHus obpasua;
- MO YCNOBUIO OTXKaTUsI MOPOBON BoAbI N3 obpasua.

3.1.22 pexum HarpyxeHusa obpasuya: Bpemsa nepenayn CTyneHM Harpysku Ha obpasel, 1 BpeMs ee
BblOepXUBaHUS.

3.1.23 ycnoBue oTxaTusa nopoBon Boabl U3 obpasua: CosgaHue yCcrnoBui Ans BO3IMOXHOCTU OTXKaTUA
NOPOBOU BOALI (OTKPLITAs CXema) 1 YCIoBUKM, NPU KOTOPLIX OTXKaTue NopOoBOU BOAL!I UCKMToYaeTcs (3aKpbiTas
cXema).
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4 OOLwmne NONoOXeHUN

4.1 MeToanKN KOMMNPECCUOHHbLIX N KOHCONMUAALUMOHHBIX UCNbLITAHWA, NpeaAcTaBneHHbIe B HAcTOALWEM
cTaHgapTe, pacnpocTpaHalTcaHarpyHTbel knaccall, Ha rpynnbl — CBA3HbIE TPYHTLI, HA TUMNLlI — MUHEPanbHbIe
N OnoreHHble (opraHn4yeckne n opraHo-mMmmHepanbsHble), a Takke Ha Bce ux Buabl no FOCT 25100.

4.2 Hactosawmn ctaHgapT ycTaHaBNMBaET cneayowme metoabl NadbopaTopHOro onpegeneHns Xxapak-
TePUCTUK e POPMUPYEMOCTU IPYHTOB:

- KOMMNpPEeCCUOHHOEe cXXaTKe (C 3agaHHbIM PEeXXUMOM HarpyXXeHun4);

- KOMMPECCUOHHO-KOHCONMAALNOHHBIE UCTIBITaHUS (MO Pas3NUYHbIM CXeMaM);

- KOHcoNnMaauWoHHbIE NCNBITAHWUA.

4.3 lNpeactaBneHHble B HACTOALLEM cTaHOAapTe MeTOAMKUA KOMMPECCUMOHHBLIX U KOHCONMUMAaLUUOHHBIX
NCMbITAHUA NpeaycMaTpuBaloT onpeaenieHne nokasatenen cxmmaemoctn 6e3 BOKOBOro pacluUpeHunst npu
OTBOAE NOPOBON XNOKOCTU B BEPTUKANIbHOM HanpaBneHnn BBEPX U BHU3 UM TONbKO BBEpX NMbo 6e3 0TBoAA
BoAbl. [lony4vyeHHbIe NapaMeTpbl cneayeT yYUTbIBaTh NPU NPOEKTUPOBAHNUN KOHCTPYKLWUX HacbkINK (B criydasax
NCMONb30BaHMS CNadbbIX IPYHTOB B OCHOBaHWUW HACKINMUA U TMIMHUCTBLIX TPYHTOB NMOBbLILUEHHON BNAXXHOCTU B HAChI-
M) B pacyeTax sHa4YeHU KOHEYHOW 0CaaKM rPyHTa U1 BPpEMEHU AOCTUXKEHUA TpebyeMoun cTeneHn KoHconmaa-
LN (UNMU MHTEHCUBHOCTU OCaaKW) Nod pacyeTHOM Harpyskou npy MoaenMpoBaHUM B ONbITe YCITOBUU peanbHOro
CXKaTuUsl TpyHTA.

4.4 Obwme TpeboBaHUA K NabopaTopHbLIM UCMBITAHUAM rPYHTOB, 0B6opyaoBaHUO, Npudopam, nabopa-
TOpHbIM nomMeLweHnsam — no FOCT 30416.

4.5 [Ana ncnblTyeMblIX TPYHTOB AOTPKHBI ObITh onpeaeneHbl pusndeckme XxapakTepucTukn n paccHmTaHbl
cneayrolue nokasaTtenu: NNOTHOCTb CYXOro rpyHTa, Ko UUUEHT NOPUCTOCTU, KO3 PULMEHT BoAOHACHILLE-
HUA (a Takke Apyriue XapakTepucTukn B COOTBETCTBUM C TEXHUYECKUM 3agaHneM Ha UCTbITaHUS).

Takune xapakrepuUCTUKU TPYHTOB, KaK OTHOCUTENbHAaA NpocagovHOCTb M OTHOCUTENBHOE HabyXaHne n ap.,
cnegyetonpenenats noOCT 12248.

4.6 Kpome TpeboBaHUi K nadbopaTopHbIM ncnbliTaHuam rpyHToB o FOCT 30416, K MeToaunKke onpeaene-
HUS aedpopMaLMOHHBIX CBOUCTB FPYHTOB NO 4.1 npeabsBAsOTCA crieayrowne TpeboBaHUA K KauecTBy obpas-
LOB 1 MeToay UCTbITAHUA:

- COCTOsIHMe obpasLa A0MKHO COOTBETCTBOBATbL COCTOAHUIO TPYHTa B €CTeCTBEHHOM 3aneraHnm (OCHO-
BaHWUWN) UMK 3agaHHOMY MO NTOTHOCTU-BNAXKHOCTU (B COOPYXKEHNN);

- rpaHU4vHbIe N BpeMeHHbIe YCITOBUA 3arpy>keHuns n aedpopMnupoBaHnA rpyHTa B COOPY>XXEeHUU UM B OCHO-
BaHUM AOJKHBbI MOAeNMPOBAaTLCA NPU UCNbITAHUAX;

- ONS y4veTa COBMECTHLIX YCNOBUU paboThl FPYHTA U KOHCTPYKUUM OCIDKHbI Takke MOoAeNMpoBaTbLCS
BHELLUHME N BHYTPpeHHUe paKTopbl. K BHEWHUM bakTopamM OTHOCAT: CTaTUYeCKMe Harpyskm Ha rpyHT, MUsmMeHe-
HUS TMAPOre0NorM4YeCcKUX yCrnoBumn, PEXXUM HarpyXeHua, K BHyTPeHHUM pakTtopamMm — UIMEHEHUA CTPYKTYPLI U
COCTOSAHUA FPYHTA 3a cHET PUINKO-MEXaHUYECKMX NMPOLECCOB, NPOUCXOasALWNX NPU ero YNNOTHEHWUMN.

4.7 OOBbeM UcCnbITaHUA HA KOMMNPECCUIO U KOHCONUAAaLMI 3aBUCUT OT YMCna BblAENEeHHbIX TUTONOTNYecC-
KN OOHOPOAHLIX CMIOER B TOMLIE rpyHTa (MNWU B paCYETHLIX CIOAX TPYHTa B COOPYXKEHUN), YCITOBUN pabOThI TPpyH-
Ta U OT cTaganun npoektupoBaHua [3], [4]. Kpome Toro, npu HasHaveHUn obbema UCnbITaHUA ANA KaXXaoro
BblAENEHHOro Crost YACO UCTIbITAHUW AOMKHO HA3Ha4YaTbCsl B COOTBETCTBUM C TPEDOOBAHUSIMU CTATUCTUHECKON
obpaboTkn. CnegoBaTesibHO, YNCTIO 0OpasLOB U cXeMa UCTbITAHUA Ha KOMMNPECCUO U KOHCONMMOAaU Mo B KaX-
OOM KOHKPEeTHOM crnyvae AOMKHbI YKasblBaTbCsl B TEXHUYECKOM 3adaHUM Ha UcbiTaHUs. CxeMa UcnblTaHUA
OOIMKHA BKMoYaTh B cebs: 3HaYeHUS pacHeTHbIX HArpys3ok, PeXnm nx NpUnoXeHus, ycnosust ApeHUpoBaHUS
(0QHOCTOPOHHEE, ABYXCTOPOHHEE) U O0TXKaTus (OTTOKa) NOPOBOM BOALI (OTKPLITAA UMK 3aKpbITasd cxemMa).

4.8 TpunnpoBeaeHnn KOMMNeKca NCnblTaHUA 0bpasLIOB rPyHTa C HEHAPYLUEHHOM CTPYKTYPOU HEOOX0a -
MO, YTODbI BCE UCMbITAHUS MPOBOAUIN HA 0bpa3uax oguHAKOBOWN COXPaHHOCTMN.

[Tpn ncnblTaHUAX 00pPa3LEB ¢ 3a4aHHOW NNOTHOCTLIO M BNAaXXHOCTLIO A0 HAaYana NepBoro UCnbiTaHUA che-
ayeT NOAroTOBUTL CTOMNBLKO FPYHTA, YTODLI ero XBaTUNO Ha BCe NpeayCMOTPEHHbIE UCTIBITAHUS.

[lepnoa BpeMeHn NCNbITAHWW BCErO KOMMMEeKca A0MKEH ObITb KaK MOXHO KOpoYe, HO C Y4eTOM BPEMEHU
BblAePXXUBAHUA CTYNEHeW Harpysku.

4.9 OnpenendaroT TPWU TPYNnbl NokasaTernien CBOUCTB IPYHTOB: KnaccudukauUoHHbIE, KOCBEHHbIE W
npsimble.

[loa knaccndpnkauMoHHBIMUM NMoKasaTenaMm NoHMMaloT rnokasaTtenu, npumMeHaeMsble 44 KNnaccuuunpo-
BaHUA UM CpaBHEHNA OAHOro nokasaTtena c Apyrum.

KOoCBeHHbIe NnoKasaTtenm — 370 NnokasaTenn, YCTaHOBNEHHbIe MO CYLWEeCTBYIOWNAM KoppensaunoHHbIM
3aBACUMOCTSAM C APYTMMU NPAMBIMU NOKasaTensamMm M UCnonb3yeMble And npeasapuTteribHOU OLEeHKNA CBOUCTB
PYHTOB U OPUEHTUPOBOYHBIX pacyeToB X aedpopmanun.
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[TpsaAMble NokasaTenun — 370 NokasaTenu, cnpeaensemMble HENOCPEACTBEHHO U3 ONbITA, AaloLne KO-
YyeCcTBEeHHOE BblpaXeHWe CBOMUCTB U UCNoNb3yeMble ANd OKOHYaTeNbHbIX pacyeToB gedopmMalunin.

4 10 Hactodawumn ctaHgapT ycTaHaBnMBaeT nNpaMble nokasatenm gaedpopmMaunoHHBIX CBOUCTB MPYHTOB
(MUHepanbHbIX, CPraHO-MUHEpParnbHbIX, OPraHNYECKNX), KOTOPbIE MOTYT ObITb UCNONMB30BaHbI TAKXKE U KaK Knac-
CUPUKaLUMNOHHbBIE.

[TpaMon MeTod UCMBbITAHUA NPUMEHAT ANA YCTAaHOBMEHUA KOMMPECCUOHHOIo U KOHCONMAaLUMOHHOTO
napamMeTpa, eCnm Bce nokasaTtenu, UCNonb3yemMble ANS ero BblMCNEHUs, MOTYT ObITb onpeaeneHsl U3 onbiTa.

4.11 Kpome TOro, nokasatenn MexaHn4ecknx CBOUCTB FIPYHTOB MOTYT ObITb CTaHAAPTHLIMU (MCNOMb3Yye-
MbIMW O pacyeToB, BbINONMHAEMBIX B COOTBETCTBUU C HOPMATUBHLIMU AOKYMEHTaMn) U cneumanbHbIMA
(OTNUYaKCLLMMNUCA OT NMPUHATBIX B HOPMaTUBHBIX AOKYMEHTaxX 1 onpeaensgeMbiMA B COOTBETCTBUN C HOBBIMU
pacyeTHLIMU CXeMaMUn ANd NPOorHo3a noBeaeHnda KOHCTRPYKLMN).

4.12 MeToabl UCNBITAHWAN MOTYT ObITb FOCTUPOBAHHLIMU, T.€. PernamMmeHTUPoOBaHHbIMMN OPULMANBHBIMA
cTaHgapTamMu, N TpaauUMUOHHBLIMU, T.€. O0LENPUHATBIMMA.

4.13 B HacTodWemM cTaHaapTe NpuBeaeH:.l:

- CTaHgapTHbLIE METOAUKU KOMMPECCUOHHO-KOHcCONMAAUUOHHBIX UCcnbITaHUU TPYHTOB NO T OCT 12248, a
TakkKe TpaguuNoHHbIE (OBLLIENPUHATBIE);

- CTaHgapTHLIe NokasaTtenu gepopMaLlNOHHBIX CBOUCTB FPYHTOB B YCITOBUSAX KOMMNPECCUOHHOTO CXXaTUd
no FOCT 12248, a Takke TpaguLnoHHbIE (0BLLIENPUHATHIE).

4.14 OcHoOBOW ANA BbIYUCNIEHUA KOMMPECCUOHHBLIX XapakTepUCTUK TPYHTOB ABNAIOTCA:

- KOMMNpeccUoHHasa KpuBas, NOCTPOeHHada B koopanHaTtax i, P;, rae A, — oTHocuTenbHasa aedopmaLns,
P, — CTyneHb HarpysKku;

- 3Ha4veHuns1 oTHocUTeNbHOW aedopmMalnn obpasua rpyHta, QUKCMPOBaHHBLIE HA MOMEHT OOCTUXKEHUS
ycnoBuu ctabunmnsauum gedopmavnm noa sagaHHbIMN CTYNEHAMU HArpysku A, .

4.15 OcCHOBOW ANA BbIYUCNIEHNA KOHCONMMUAALUWUOHHBIX XapaKTepPUCTUK TPYHTOB ABNAOTCA:

- KOHconunaauWOHHbIe KpUBbIe, MOCTPOEHHbIe B KoopanHaTtax i, lgt. unn i, \/H nnnx, Int.(roe t;, — Bpems

JOCTVKEHNS A);
- BpeMmsA AOCTKEeHWsA 3aJaHHON OTHOCUTENbHOW AedpopMaLn A; UNA CTENEHN KOHCOTMAaL N (Bblipae-
HMe A B NPOLeHTHOM COOTHOLUEHWUN) U;, % obpasLa rpyHTa ¢ 3aaHHbIMU YyCIoBUAMU pUNbTpaLmn.

5 MeTtoabl onpeneneHus noka3sarteneun aecdopmMaluMOHHbIX CBOUCTB
CBA3HbLIX IPYHTOB

5.1 CywHoCTb MeTOo4a KOMNPEeCCUOHHOTIO CXXaTuA

5.1.1 UcnelTaHne rpyHTa MeTO40M KOMMPECCUOHHOTO CXXaTus NpoBOAAT ANd onpeaeneHns cneayowmx
XapaKTepuUcTUK 4edopMUpPYyeMOCTI:

- OTHOCUTenbHada gedopMauma iy,

- MOAyIb 0cagku e,

- Moaynb AgegopmMaun £,

- CTPYKTYpHad NpOYHOCTbL rpyHTa Ha cxkaTtue P

- KOHCONMMAAUMOHHBIXA NapamMeTp m_ 4,

- napameTp o6beMHOW Non3y4yectum,,

- KO3 PULNEHT KoHCoNUaaL N NepBUYHON PUNBbTPAaLLMOHHON KoHCoNnaauum ¢,

- NokasaTenb cTeneHun KoHconuaawnm n,

- 00006LLEeHHbIN KoHCoNUAaLUNOHHBIA NapameTp b, .

5.1.2 XapakTepUCcTuUkM no 5.1.1 onpeaenatoT No pesynbtTatamM UCNbITAHU 0DPas3LIOB rPYHTa B KOMMPEC-
CUOHHbIX NpUbopax (oaoMeTpax), UCKNoYaroLWKUX BO3MOXXHOCTL OOKOBOMO pacluMpeHnd obpasiua npm nx Harpy-
XEHUN BEPTUKaNbHOW Harpyskom (HopmMmanbHbIM JaBTEHUEM).

5.1.3 OuanasoH Harpysok, Npu KOTOPLIX MPOBOAAT KOMMNPECCUOHHBbIE UCNbITAHUA, U CTYNEHU Harpy>keHus

yCTaHaBNMBAaOT U NPUHUMAIOT B Npeaenax nonyToOPHOro 3Ha4YeHUS NPOeKTHOM Harpy3ku Ha rpyHTOBOE OCHO-
BaHWMe (MNA Ha pacyeTHbIe CIon B Hackinu). Harpyska, noa KoTopon AomkeH YNNoTHATLEA obpasel, B UCNbITa-
HAW Ha KOHCONMAaLUWUIo, yCTaHaBNNBAKOT pacueToM.

5.1.4 [ns ucnblTaHUN UCNOMb3YHOT 0BpasLbl rPYHTA:

- HeHapyLWEeHHOro CrnoXeHust ¢ NPUPoOAHOW BNaXXHOCTLIO, 0OTOOpAaHHbIE U3 OCHOBaHUSA HACLINU;
- HeHapyLWeHHOro CrnoXeHunst — oTobpaHHble N3 OCHOBAHWS HACLINMW M BOAOHACIWEHHbIE;

- HapYLWeHHOro CroXeHna — ¢ 3aaHHbIMU 3HAYEeHUAMK NITOTHOCTU U BMaXKHOCTU;

- C HEHapyLUEeHHON CTPYKTYPOW — OoTODpaHHbIE U3 HACkINM.

CTp’
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5.1.5 WcnbelTaHna NpoBOAAT NO cNeayiownM cXxemam, KoTopble ykasbiBaloTCA B 3adaHUN:

- OTKpbITas, Npu KOTopoun cbecnedvnBaeTca CBODOAHLIN OTTOK BOAbI M3 0bpasLa Yepes LtaMrbl Mpu pas-
NMAYHBIX YCIOBUAX oUnbTpaLnn (0AHOCTOPOHHAA, ABYXCTOPOHHASA);

- 3aKpblTas, NPy KOTOPOM oTXKaTue BoAbl U3 0bpasLa UCKTHoYaeTCs;

- FTOCTUPOBAHHBLIN PEXUM MPUTTOXKEHNA Harpys3Ku;

- 3adaHHbIN PEXUM NPUNOXKEHUA Harpy3Ku.

5.1.6 VcnbiTyembln cbpasel, AomkeH nMmetb popMy UmunmHapa npr OTHOLWEHWWN BbICOThl K AUaMeTpy
1:3,5.
5.1.7 B npouecce KOMMNPeCcCUOHHO-KOHCONMMAAUUOHHBIX UcnbiTaHK BeayT XXypHan no NOCT 12248 w
OONONHUTENbHO nNpegnaraemon oopme (CM. NpUnoXeHmne A).

5.2 Mpubdopbl nobopypoBaHue

5.2.1 B cocTaB ycTaHOBKM ANA KOMMPECCUOHHBIX M KOHCONUAALUUOHHBIX UCNBLITAHUWA TPYHTOB B YCNOBUAX
KOMMPECCUOHHOTO CXXaTUA ACTIKHBI BXOAUTD!

- 0AOMETp, COCTOALLMN N3 paboyvero Konbla ¢ BHYTPEHHUMU pasaMepaMin B 3aBUCUMOCTM OT pasMepoB
LunuHapudeckon obonmel, nepdoprUpoBaHHLIX LUTAMMNOB (BEPXHEroc U HWXKHEro B Buae nepdgoprupoBaHHOro
BKNagblla), nogaoHa ¢ eMKOCTbIO ANA BOAbI;

- MexaHWU3M AN BepTUKarnbHOro HarpyXeHusa obpasiua rpyHTa;

- YCTPOWUCTBA ANsl U3IMEPEHUSA BepTUKanbHbIX AedopmMaLiii obpasLa.

5.2.2 OnaucneiTaHUX TOPEOB, canponeneun, UnoB, a Takke rMUHUCTBIX TPYHTOB C pasnYHbIM cogepka-
HMEM OpraHMYecKkoro BellecTBa MSArKOMNMacTUYHOW, TekydennacTU4MHON N TeKyyeln KOHCUCTeHUMKU cneayeT
NCMONb30BaTb MOAEPHU3UPOBAHHBLIE NPUBOPLI CO CNeayrLMMN NoKasaTensaMu;

- NprdOopPLI A0MKHLI ObITh CHaDXeHbl 0bNnerYeHHbIMKU WITAMNaMn U ypaBHOBELLEHHBIMU 3arpy304vHbIMIA
YCTPOUCTBaMMU;

- AomkHa obecneynBaThesd nepegada Ha obpasel, ManbiX CTyneHen HopmManbHOro AaBneHust 1 BO3MOX-
HOCTb Pa3BUTUS 3HAYUTENbHBLIX AedopMauni cxkatus (4o 50 % BbICOThI 0OpasLa) N X U3SMEPEHUS;

- nepdopaumns LTaMnoB JOMKHA obecnevymnBaTb CBOOOAHLIA OTTOK OTXKUMaeMon 13 obpasLa NopoBon
BOAbI.

5.2.3 lNpeanoytnutensHo, YTOOLI 0AOMETPbI ObINK 000OPYAOBaHLI NPOrPaMMHbIM cbecneveHnem, gaTum-
KaMW HanpskeHWUn 1 aedpopmaLiin, a Takke yCTPOUCTBaAMUM aBTOMaTUYECKOU perucTpauum n saanmcu gedpopma-
LK obpasua npu ero ynnotHeHun. Bece nepevncrneHHoe Bolile 0bopyaoBaHmMe OOMMKHO NPOUTU aTTecTauuto
(CM. pasgen 2).

5.2.4 KomnpeccnoHHble Npnbopbl cneayeTt TapupoBaTh Ha CXKaTUe C NOMOLLLIO MeTanM4yecKkoro BKna-
ablwa. MakcumanbHoe gaBneHue npu TapupoBKe OOMKHO ObITb paBHO 0,6 Mlla, HarpyXeHue cTyneHsi-
Mn — 0,05 MlMa ¢ BLIAEPKKOW 2 MUH NPU KaXKO0MN 3arpyske 1 pasrpyske npndopa.

CpeactBanaMmepeHnin AoKHbI NoABepraTbCs Nepuognyeckon nosepke (Kanmdbposke), a UcnblTaTeIbHOE
obopyaoBaHMe — aTTecTaunmn, BKIoYawoLwen B ceba obdaAsaTenbHyo TapupoBKY ANA ydyeTa CODCTBEHHBLIX
nedopmaunin npnubopa (CXMMaeMocTb aetanen n GunbTPOB) B COOTBETCTBUM C TPEDOBAHMSIMA K UX SKCMNya-
Tauun.

[ na ncknioveHUsa aedgpopmannm npnodopa ns nokasaHuii gedopmanm odbpasua rpyHta noa ToM unm MHou
HarpysKkou, nony4YeHHbIX Npu UCNbiTaHWUKU, cneayeT BblYecTb NoKasaHus gedgpopmannm npmbopa, NonyvyeHHble
NP ero TaprupoBaHNK NO4 TEMU XKe Harpyskamu.

NamepuTtenbHble Npubopbl AOMKHBI Nepuoanyeckn noaBepratbCcsl METPONOrMYecKUMM MpoBepKkam U
NMMeTb BeOOMOCTb MOMPaBOK B npegenax pabodero gnanasoHa kaxagoro npudopa (cm. TOCT P 8.563,
[OCTP 8.568).

5.2.5 [lorpellHoCTb U3MepPeHU NPU UCMIBITAHUAX He ACIKHA NPEBbILLATH:

0,02 r — npu onpegeneHnn Mmaccel obpasua;

0,1 MM — Npn U3MEPEHUN TEOMETPUIECKUX pasMepoB pabouero (pexyLlero) konbla, onpeagenatowiero
pasamMmepbl obpasua;

0,01 MM — npu namepeHnn gedopmannin obpasua;

1 % — Npu UsMepeHnn NpUKnaabiBaeMon Harpyskn (CTyrneHun Harpy>XeHus ).

5.3 lNoproToBKa K UcnbiTaHUo Npudopa n obpasua

5.3.1 loarotoBky NpHUOOPOB N N3MEPUTENBHBLIX YCTPOUCTB K KOMMPECCUOHHBIM U KOHCONUAALNOHHBLIM
NCMBITAHUAM NPOBOAAT B cOOTBETCTBUU € TpedboBaHMaIMU T OCT 12248 nTOCT 30416.

[lepen ncnblTaHUEM U3MEPSKAIOT ANAMETP U BbICOTY paboyero KonbLia U B3BELWUBAOT €ro ¢ TOMHOCTLIO,
yKasaHHOU B 5.2.0.

3a BbICOTY M AMaAMETP padbouero KonbLa NnpuHUMatoT ux cpegHeapmndpmeTndeckoe sHaveHne (M3 HeCKOTb-
KNX U3MEPEHUN).
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5.3.2 Ons coszgaHuUsa OTKPbITOWU CXeMbl UCMbITAHUA HEODXOAMMO NPeayCMOTPETb UCMONMb30BAHNE KPYXK-
KOB PUNbTPOBANbLHON ByMaru, Bbipe3aHHbIX CTPOro No BHYTPEHHEMY AMaMETPY paboyero KonsLa, Ansi cosaa-
HUA 3aKPbITOU CUCTEMbl — BOAOHENPoHMLUaeMbIX NMPoKNagokK, NoAroToBNEeHHbIX aHanormyHo BoAonpoHuLae-
MbIM, HO U3 APYyroro matepuana.

5.3.3 B nepnoag noaroToBKM U NpoBeAeHUsa UCnblTaHNA Heobxoanmo npegycMoTpeTb Mepbl No npes-
oXpaHeHUto 0bpasLoB rpyHTa OT BbICbIXaHUA (CO34aHne 3aLlMTHbIX 060NoYeK, UCMOoNb30BaHMeE YeXII0B U T.1M.).

5.3.4 [naBoacoHackllWeHUa (OoyBnaXXHeHNA) 0bpasLOoB rpyHTa OoNyckaeTCca UCNONb30BaTh BOAY NMUThE-
BOIO Ka4yecTBa, eClnn B 3aJaHnn Ha UCNbITaHWe He NpUuBeaeHbl yKka3aHda No MCNONb30BaHUIO AUCTUNITMPOBAaH-
HOM NUBO rPYHTOBOM BOALI C MecTa oTbopa obpasua.

5.3.5 MeTtoaunka noaroToBKn 06pasLoB K UCNbITAHUSAM 3aBUCUT OT CTPYKTYPbI FIPYHTA.
MeToaunka n3rotoBnieHus obpasua rpyHta ¢ HeHapyLeHHOW CTPYKTYPOM NpuBeaeHa B NpuUnoXXeHumn b.

MeToauka n3rotoBneHnsa obpasla rpyHta ¢ 3agaHHbIMA 3HAYEHUAMU BNaXKHOCTM U NMINIOTHOCTU CYyXOro
PYHTa NpuBeaeHa B NpunoxeHun B.

5.3.6 na koMnpecCUoOHHO-KOHCONMMAAUMOHHBLIX UCNbITAHWUWA TPYHTOB C HEHapYLUeHHOW CTPYKTYPOU U3
obLLero yncna MOHONMNTOB crneayeT oTobpaTth «npeacTaBUTENbHBIE» MOHOMNUTHLI ANA KaXXA0ro BblAENEHHOIo
cnogd, npupogHas BNaXXHOCTb KOTOPbLIX COOTBETCTBYET pacyeTHOWU BNAaXXHOCTU ANA AaHHOIo cnos (cpeaHemMe-
anaHHoe 3Ha4veHue no rpadouky paccedaHus sHavYeHUn NpMpoaHoOU BNa)XKHOCTU AN BCero ¢nos), ykasaHHou B
3aJaHun.

5.3.7 Tpebyemble 3Ha4eHNSA BNaXXHOCTU U NIIOTHOCTN 0Opa3LoB rpyHTa ¢ HapYLIEHHOW CTPYKTYPON yCTa-
HaBMNBAIOT, UCXOOA U3 PACYETHON CXEMbI COOPYXKEHUSA U NMPOEKTUPYEMOI KOHCTPYKLWMN, N YKa3biBatoT B 3a4a-
HAU Ha UCMbITaHKE.

5.3.8 OgHoBpeMeHHO ¢ NoAroToBKOM 0bpa3yuoB AoMKHbI ObITb onpeaeneHbl NokasaTenn usndecknx
CBOMCTB UCMbITYEMbIX TPYHTOB: BNaXHOCTb, Npeaenbl NacTUYHOCTU, MIOTHOCTb, MIIOTHOCTb YacTUL, TPYHTA,
rpaHynoMeTpUYecKuin cocTas, coaepkaHne opraHMYecknxX BeLWEeCTB, CTEeNeHb pa3fioXXeHUsa U 3011bHOCTL (A1

TOPJOB) B COOTBETCTBUMN C YKasaHHbIMWU B pasgene 2 Hactodauwero ctadHaapTta, FOCT 5180, TOCT 10650,
[OCT 12536,OCT 25100.

5.4 MNMpoBeaeHUe UCNbITAHUA HA KOMINPECCUIO UKOHCONUAALLMIO NO OTKPbLITOU U 3aKPbITON CXeMaM

5.4.1 lepeauncneiTaHUAMN NPU HAMEYEHHOMN B 3adaHUN ABYXCTOPOHHEN punbTpaLmnm Boabl N3 obpasua
BEPXHUN N HWKHWIA ero TopLbl cneayeT NOKPbITh BMaXXHbIMU KpyKKaMu unbTpoBansHon dymaru. INpn oaHo-
CTOPOHHEN bUnbTpaL M Boabl N3 obpasua HMKHUA ero TopeL, NOKpbLIBaT BOAOHENPOHULAEMON NPOKNaaKou
NN UCNONB3YIOT cneunanbHbIN BKNaabilw 6e3 nepdpopaunm, npeayCMOoTPEHHbIW B KOHCTPYKLUKW Nprubopa. 3Tu
Xe BKnagblLln MCNOoNb3yoT AN co34aHNA 3aKpPbITOU CXeMbl UCTbITaHUN.

5.4.2 Konbuo ¢ 0bpasyom noMellaroT B O40OMETP U YCTaHaBNUBAIOT €ro noj 3arpysovHoe yCTPOUCTBO
KOMMPECCUOHHOTO NpUbopa. YCTaHaBMMBAKOT Ha HYNEBOW OTCYET UHAMKATOPLI UMK Apyrne namepuTenbHble
YCTPOUCTBA (NMPW NoKasaHUAaX, OTITMYHBIX OT HYIH, UX 3aNUCbIBAOT B XKypHane kak HavyanbHble).

5.4.3 BoaoHaceblleHne crnegyeT npoBoanUTb ANs nepesoaa obpasua ns TpexdgasHoro COCTOAHUS B ABYX-
dhasHoe (NONMHOCTLIO BoAgoHackIWeHHoe). [py npeaBapuTenbHOM HaCbIWEHUN rpyHTa BoAOW NpUbop ¢ obpas-
1OM NOMeLLatoT nog nNpecc; onyckatoT BUHT appeTupa Tak, YTobbl TpyHT He Habyxan, unn goBoasaT appeTupHoe
KOMbLO NpUbopa A0 CONPUKOCHOBEHUSA C BEPXHUM WITaMNoM. HacblwaoT obpasel, no 5.3.4 rpyHTOBOU BOAOM,
B3SITOW C MecTa oTOOpa obpasua, rpyHTOBOW BLITSIKKOW N AUCTUNNMPOBAHHOW BOAOW. [lonycKaeTcsl UCNoSb-
30BaTb BOOOMNPOBOAHYIO BOAY MNMpU HEDONbLIOW ee MUHepanusauun. [Ansa BoAOHACHIWEHUS O0NMYyCKaeTCs
NCMONb30BaTbh cneynanbHble YCTPOUCTBA UMK TPYOKK. B nocneaHem cnyvae ypoBeHb BoAbl B TPYOKe ycTaHaB-
NNBAKOT Bbile BepxHeW rpaHn pabodero Konbua WU NOAAEPXUBAKOT €ro Ha NPOTSAXKEeHUWM BCEro onbiTa.
[donyckaeTcs BoagoHackIWaTb cbpasel, MeToA0M 0OpaTHOro AaBneHus.

5.4.4 [locne nNOKPLITUA BOAOWU BCeW MNOBEPXHOCTU BepXHero wrtamna BOAOHACHILWEHNE MOXHO
3aBEepPLUAUTD.

5.4.5 [pn HeobXOANMMOCTU NCNBITAHUSI 0OpasLia B BOAHOM OKPYXKEHUN CNYCTHA 3 MUH MOCNe NpUnoXXeHUs
1-1 CTYNEHN Harpy3ku NoBTOPUTL onepaununne 5.4.3.

5.4.6 [nanpoBeaeHNA KOMMNPECCUOHHLIX UCTMBITAHUN KTPYHTY NPUKNagbiBaloT HArpy3Ky HapacTaoLlwmmin
cTyneHsammn (6es3 yaapoBs). Ansa obpasyoB rMUHUCTBIX TPYHTOB TEKYYE KOHCUCTEHLU NN, canponenen n TopdoB ¢
BnakHocTbio bonee 500 % pekomeHayOTCA cneayowne ctyneHn Harpysok: 0,0025; 0,005; 0,01; 0,025; 0,05;
0,10;0,20 MlNa n ganee Ao 3agaHHOU MakCUManbHOW Harpy3Kkn ¢ ykasaHHbIM WWarom. Ana obpasuoB rMUHUCTBIX
rPYHTOB NNAacTUYHOU KOHCUCTEHUWK, canponenen mTopdoB ¢ BNaXkHOCTbLIO MeHee 500 % pekoMeHAYHTCA che-
ayoouwme ctyneHn Harpysok: 0,01;0,025; 0,05; 0,10; 0,20 Ml'la n ganee Ao 3agaHHOM MakCUManbHON HArpys3kum ¢
yKa3aHHbIM LLarom.
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5.4.7 B3aBUCMMOCTU OT COCTOSAHUSA TPYHTA YNCIO CTYNEHEN MOXET ObITh B COOTBETCTBUN C 3aJaHNEM HA
NCMbITaHWUEe coKkpalleHo. B 3aBUCMMOCTU OT yCNOBUK paboTbl FPyHTa B CUCTEME «COOPYXEHUE — FPYyHT» B
3aaHnK Ha UCNbITaHUS YKa3bIBaOT CnelnansHbIN peXXuMm HarpykeHusa obpasua.

5.4.8 Kaxayto cTyneHb HOpManbHOro AaBneHuns BblAepKMBaKoT A0 YCNOBHOW cTabunmnsauun aedopma-
LK obpasua. Bo Bcex cnyvasax npuHMMmaemas 3a YCNoBHY cTabununsaunio gedopMmaLum MHTEHCUBHOCTL
ocagku He gomkHa npesBbiwaTb 0,01 Mm:

- anacynecen — 3a 16 4,

- ON4 CYrMUHKOB U MMWH, opraHo-MuHepanbHbIX M OpraHU4eckUX rpyHToB — 3a 24 J.

5.4.9 lpun bONbLIMX ocagkax obpasua HeobXoanuMo cneanTb 3a CUCTEMOMN HarpyXeHust U pernctpauunen
nedgopmanunn.

OaomeTp ¢ 0bpasLoM HEODBXOANMMO 3aLLMLLATb OT COTPSICEHUA N PE3KUX TEMMEPaTYPHbIX KonebaHuM.

5.4.10 OngaonpegeneHUa CTPYKTYPHOM NPOYHOCTU TPYHTA Ha cxXaTue Pmp NepByHO U Nocnegyrowmne cTy-
NeHW Harpysku Heobxogmmo npuHumaTth pasHbiMK 0,0025 MlMa go MoMeHTa Havana MHTEHCUBHOMO CXKaTus
obpasua rpyHra. 3a Havano WUHTEHCUBHOIMO CXaTusl NPUHUMAKOT 3HAYeHUe OTHOCUTENbHOU AedopMalnn
obpaszuar=0,005. [ padbuniecknin cnocob onpeaeneHnsa CTPYKTYPHOW MPOYUHOCTU TPYHTA Ha cXXaTue npuBeaeH B
npunoxeHun .

5.4.11 [Ona ganbHeuwero HarpyXeHusa obpasua nocne onpeaeneHus PCTp 3a o4yepeaHylo CTyrneHb
Harpyskv npuHUMaroT bnnxkauwee K P, 3Ha4eHue B COOTBETCTBUN 5.4.6.

5.4.12 [OdonyckalwTcacnegyowme BapuaHTbl KOMNPECCUOHHBIX M KOHCONUAAUNOHHBIX UCNBITAHUN, KOTO-
pble OOIMKHbI OroBapuMBaThCs B 3agaHNMN Ha UcnblTaHUsa (cM. 5.4.13—5.4.15).

5.4.13 Ecnucxema KOHCoONMAaLUOHHBLIX ONbITOB HE OroBopeHa B 3agaHuM Ha UCMbITAHUA, TO Ha KaXKaoWn
CTYNEeHW HOpManbHOro AaBneHnsa Ha obpasel, rpyHTa 3anucbiBatloT 3Ha4YeHUa aedpopmMaunn B cneayrowein
nocrneaoBaTefnbHOCTH:

- NepBoe — cpasy nocne npunoXeHnsa NepBon cTtyneHu, satem depes 0,25; 0,5; 1,0; 2,0; 5,0; 10; 20;
30 MWH 1 ganee c UHTepBanom 14 B TedeHMne nepBoro pabo4ero AHN;

- 3aTeM B HaJane UBKoHLe paboyero aHA Ao ycnoBHoW ctabunmsaunn aedopmaymnrpyHta(cm. 5.4.8).

5.4.14 WcnblTaHMe Ha KOHCONMAaLUUo TakKe COBMeLWatoT ¢ KOMNPEeCCUOHHBIMU UCMbITAHUAMU. OgHaKko
3anucb gedpopmaLn Bo BpeMEHU napanienbHO UCTbITYEMBIX MOEHTUYHBIX 00pa3LoB NPOBOAAT NPU YNNOTHE-
HUW o oAHOU (pacHeTHOW) N3 NpuknaabiBaeMbeIX CTyNneHen HopManbHOro AaBneHUs B COOTBETCTBUN C 5.4.13.
[Tpn ynnoTHeHWUU nog Apyrumm ctyneHssmun gedoopman i GUKCUPYIOT B MOMEHT UX MPUNOXEHUS 1 B KOHLE pabo-
yero gHs, 3aTemM B Ha4ane 1 B KoHue paboderc gHa Ao AOCTMXKEHUA YCNOBHOW cTabunusaunm gedopmauin
(cM. 5.4.8). lcnbiTaHne NO OTKPLITOU U 3aKPbITOW cXeMe NPOoBOAAT B 3aBUCMMOCTU OT 3agaHMs Ha UcnbiTa-
HLUKA. Cnocob ycTaHOBNEHUS cXeM NpUBeAeH B npunoxxeHun L.

5.4.15 KcnbiTaHKUe HaA KOHCcoNMAaaLuulo NPOBOAAT Ha MAEHTUYHBIX 0bpa3suax ¢ 0gQNHAKOBLIMU U C pa3s-
HbIMW YCINOBUAMW APEHUPOBAHUA TOMbKO No4 «pacyeTHOU» Harpyskou (noa BepTukanbHbIM JaBneHnem).

5.4.16 B HeobXxoaunMbIX criyvyasix B COOTBETCTBUM C 3aaHNEM Ha UCNbITaHUEe MOXET ObITb NpoBeaeHa
pasrpyska obpasua rpyHta B nocneaoBaTtenbHOCTU, 0bpaTHON MOPSiAKY HarpyXXeHus, a Takke npoBeaeHo
MOBTOPHOE UCNbITaHWe TPYHTa Ha KOMMPECCUIO.

5.4.17 [lo okoH4YaHWK aedpopmaLnm cbpasLa rpyHta (AoCTUXKEHNE YCNOBHOW cTabunmnaaunm aedopma-
LnUK) noa nocneaHen CTyneHblo BepTUKaANbHOrO AaBNeHUA BoAY yaansaloT, ecnn obpasel, Haxoauncsa noa
BOOOWU, N CHUMAIOT Harpysky. PasbupatloT ogomMeTp, uU3aBnekarwT pabodvee KonbLo ¢ obpasuom, CHUAMAaIOT
pUNbTpOBanbHyO BymMary, yaansarT CyxXxon ounbTpoBanbHON BymMmaron octaTki Bnarnm ¢ TopLoB obpasua u
B3BELLUMBAKOT €ro € yKasaHHOU B 5.2.6 TOYHOCTbLIO.

5.4.18 OnpegenatoT obbem obpasua, 4ns Yero nnolwanb ero rnonepevyHoro cevYeHmnst YMHOXatoT Ha ero
KOHEYHYIO BBICOTY, paBHYHO PasHOCTU MeXay HavanbHOW BbICOTOW obpasLa 1 ero ocagkou.

3aTtemM obpasel, B3BELLUMBAIOT U BbICYLLMBAIOT Ans onpegenenus ero snaxHoctnuno FOCT 5180.

5.4.19 PesynbTaThl onpegeneHnda KOHeYHbIX gedpopMan i n gedgpopmaniini Bo BpeMeHU, a Takke pacye-
TOB NMNoKasaTtenen COCTOAHUA A0 UCNbITaHUA U NMOCTe UCMbITaHUA 3anncbiBaloT No popMe B XKypHan (CM. NpUno-
XeHune A).

B cOOTBETCTBUMU C 33daHUEM HA UCMLITAHUA PAcCUYMTBIBAOT Heobxoaumble nokasaTtenn Puanveckmnx
CBOUCTB UCMbITYEMOTO rpyHTa (NNOTHOCTb, KOS PULMEHT MOPUCTOCTU, KO3 PULMEHT BOAOHACKILLEHNA N OP. ).

5.4.20 B cooTBEeTCTBUU C 3a4aHUEM HA UCNbITAHUS MOXKET NOTpeboBaTbCA onpeaeneHmne Tex U NHbIX
XapakTepuctuk aedpopmMmnpyemMocT (KOHEeYHOM U BO BPeMeHWU) no pesynbtatamM UCMbITaHUKA MPU pasHbIX
YCINOBUZAX.

Ecnu ana onpegeneHna KoOHcCONMOauUMOHHBIX NapaMeTpPOB IPYHTOB AOCTATOYHO CO34aHNAa OANHAKOBBIX
YCINOBWW B nNapannenbHbIX UCNbITAHUAX, TO 3TU UCNbITAHUA NPOBOAAT NO cXemMe «o4HOU KpueoW». [pn pasHbIX
YCNOBUAX UCNbITaHUSA (NyTb dUNbTPaLMK UK BblicOTa 0bpasua) napannenbHblie UCMbITaHUA NMPOBOAAT MO CXe-
Me «ABYX KpUBbIX» . B NepBOM cnydyae B pesynbTaTe KaXXaoro UCnblTaHUA NonydatoT 0gHY KOHCONUAAUUOHHYIO
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KpUBYHO (CM. 5.4.22), BO BTOPOM — ABe (CM. 5.4.23). DTN CXeMbl TPUMEHSAIOT U K KOMMPECCUOHHBIM UCMbITAHUAM
(cM. 5.4.21). OcHOBHble AedpopMaLMOHHbIE XapaKTePUCTUKU TPYHTOB, CXeMbl UCMbITAHUN, a TakKe perrnamMmeH-
TUPYIOLLME UX AOKYMEHTHLI NpUBeaeHbl B NpunoxeHun E.

5.4.21 MeToaunka npoBeaeHNA KOMMPECCUOHHBLIX UCMBbITAHUA MO CXeMaM «O4HOM KPUBOWY», «ABYX KPU-
BbIX» NpuBeaeHbl B OCT 12248.

5.4.22 MeTtoanka npoBegeHUs KOHCONMMAAaUMOHHBIX UCNBbITAHWUN MO cXeMe «0HOU KpUBOWU» NpuBeJeHa B
541—54.12.

5.4.23 MeToauka npoBeaeHUA KOHCoNMMaaUuUOHHBIX UCMBITAHUUA NO CXeMe «ABYX KPUBLIX» NMpuBedeHa
HUXE.

[Tpn ncnelTaHUAX Ha CepPUNAHO BbiNyCKaeMbiX npubopax nx npoBoAsaT Ha ABYX UASHTUYHbIX obpasuax C
HeHapyLWeHHOW CTRYKTYPOU (UNn Ha 0gMHaKOoBLIX 0bpasLax no NOTHOCTU U BMaXXHOCTU), C pasHbIMU YCITOBUSA-
MW ApeHNpoBaHuns (punbTpaunn) oT>XKMMaeMon Npu ynnoTHEHUM NOPOBON BOALI: OOHOCTOPOHHEE U ABYXCTO-
poHHee. LlenecoobpasHee NpoBOANUTb TakMe UCNbITaHUS B crieymanbHbiX ogoMeTpax ¢ pasnmM4yHOMN BbICOTOW
pabodyero KonbLa (Hanpumep, h, = 3,75 cm, h, = 2,5 cM) Npn cobnogeHnn Tpedyemoro CooTHOLLEHUS BbICOTh!
KonbLa Kero gnameTpy (cm. 5.1.6). B nocneaHem cnydae naeHTUYHbIE 00pasLbl UCMbITLIBAKOT NPU OAUHAKOBLIX
YCIMOBUAX PUNbTRaLNNA.

Mpwn 3TOM cneayeT cynuTaTh NyTh UNbTPAaLUM BOAbLI NPY OAHOCTOPOHHEN hunbTpaLmn paBHbIM BbICOTE

y h
a npuv ABYXCTOPOHHE N hrnbTpaL v NonoBrHe BbICOTbI 06pasua hy, = ‘;6‘”.

obpasua hy, = hyg,,

5.4.24 B 3agaHuun Ha UCnbITaHWE MOXeET ObITb NPpeaycMOTPEHO NpoBeaeHe KOHCONMMAaUMOHHBIX UCTbI-
TaHW B MNONMHOM UMK CoKpaLlleHHOM obbeMme.

[py BEINONMHEHUN NOTHOTO 06beMa UCMNbITAaHUIM AOIKHBI ObITb UCMbITAHBI TPW Napbl MAEHTUYHBIX 0Opas-
LIOB, K&XKOYHO U3 KOTOPbIX C pasHbiMK NyTAMU dUnbTpaLnv BoAbl YISIOTHAT Nod 04HON U3 TpeX HaMeYeHHbIX
Harpys3oK.

[Tpn HazHaveHN Harpysok cneayeT UCXOAUTb U3 pacqeTHOU Harpysku P, = £, ., Ha pac4eTHbIN Con (3Ta
Harpyska gomkHa obiTb cpegHen). 3Ha4eHNne MUHUMAaNbHOW HArpy3KM He AOTKHO OblTb MeHee CTPYKTYPHOU
NPOYHOCTU FPYHTa Ha oxaTtne Py =P . MakcnmanbHas Harpyska He oMKHa Bbi3blBaTb BblAABMBaHWE PYHTA
B 3230pbl Npudopa. Ee 3HavYeHne MOXeT ObITb MPUHATO NO pe3ynbTaTamMm NpeaBapuTenbHOro pacyeTa ycTonuum-
BOCTU JA@HHOIO CNOA 3 =P, ..

[TpU BbINONMHEHUN COKpaLLeHHOro obbemMa UCMbITaHUN A0KHA ObIThb UCMNbITAHA Napa MOeHTUYHBIX 0Dpa3-
LLOB C pasHbIMU NYTAMU pUnbTpaunm BoAbl U YNNOTHEHHBIX NOA pacYeTHOU Harpyskou.

5.4.25 B kaxxgon cepuin KoMnpeCcCUoHHbIX M KOHCONMAaLUNOHHBIX UCMbITAHWUA NPU COKpaLLeHHOM 0bbeme
HeobXxoauMo nNpeaycMoTpeTh NapannenbHble UcnbiTaHua. INpu nonHomMm obbeme napannenbHble UCNbITaHUS

MNP XOpOoLLEN CXOAUMOCTU pe3yrnbTaToOB MOXHO He NpoBoAUTL (CM. 5.4.20).

5.4.26 3aHopMaTMBHOE 3HA4YEHME XapakTepncTkm 4edopMnMpyeMoCcTU rpyHTa BO BPEMEHU MPUHUMAIOT
cpeaHeapudmMeTndeckoe sHaYeHue N3 napannesibHbIX UCNbITaHUIA TN N3 NPOBEAEHHbIX MO OAHOW CXeMe, HO
Py YCITIOBUW, YTO pacXoXgeHne Mexagy HAMKU He BbIXoUT 3a JonyCcTUMbIe Npeaernsl.

3a gonycTuMmsble npeaenbl pacxoXgeHnn B pesynbTaTax ykasaHHbIX UCNbITaHUA MOEHTUYHBIX 00pas3L/oB
rpyHTa (U NPKY NPOYUX PaBHbIX YCITOBUAX) MPUHUAMALOT:

- pacxoXgeHue B 3Ha4YeHUsAX OTHOCUTENbHOW AedpopMalnn ABYX MOEHTUYHBIX 00pa3LOB, COOTBETCTBY-
FOLLMX TOWU UNN UHOW CTYNEHN Harpyskn (HopManbHOro gaeneHua), He npesbiwatowee 10 % KOHEYHOro 3Ha-
YeHUd;

- pacxoXxgeHue BO BPEeMeHWU AOCTUXKEHUA TOWU UMM MHOW OTHOCUTENbHOW aedopMaui MOEHTUYHBLIX
obpas3uoB Npn 0ANHAKOBLIX YCNOBUAX UCMNbITAHWUS, He NpeBbilatowee 5 % B TeyeHmne 100 MUH NPOXOXKAEHUS
neneitaHnsa, 1 10 % — 6onee 100 muH.

5.4.27 B cnydae npeBbllUEHNA yKasaHHbIX AONYCKOB B pesyNibTaTax cpaBHUBAEMbIX UCMbITAaHUUA UAEH-
TUYHBLIX 0OpPa3LUOB UCNbITAHUA cneayeT NOBTOPUTL B COOTBETCTBUN € 5.4 1 3aJaHUAMN HA UCMNbITAHUE.

B cnyyae, ecnv koHconuaaLnoHHble KpUBbIe NAEHTUYHBIX 00pa3LIOB € pa3HbIMW YCITOBUAMU OUITbTPaLINN
AN YNIOTHEHHbIX NOA PasHbIMW CTYNEHAMU Harpys3ku (HopMarnbHOro JaBneHns) nepecekarTcs, NCMbITaHNS
TaK e crneayeT NOBTOPUTb B COOTBETCTBUM 5.4 U € 3a4aHMEM Ha UCTbITaHNE.

5.4.28 B 3agaHMM Ha UCMbITaHNe MOXET ObiTb NPeayCMOTpeHO NpoBedeHne KOHCcoMaaLMoHHO-KOM-
MPECCUOHHLIX UCTIbITAHNI C KOHTPOMNEM U3MEeHEeHUA Macckl 0bpasua nocne ynnoTHeHUs No4 KaXXaou CTYNeHbIo
Harpyskm (HopmMarnbHOro gaBneHus).

5.4.29 C 3ToM LUeNbio nocne AoCTUXKEHNA YCNoBUIN cTabunusaunm gaedgopmaumnm obpasua noa ovepea-
HOW CTYMNEHbIO HAarpy3Kkn (HopMarnbHOroe gasneHus) nprudop cneayet pasrpysuTsb (M. 5.4.16, 5.4.17), obpasel
PYHTa C KOMbLOM B3BECUTb, CHOBA YCTAHOBUTL B ogoMeTp. 3aTemM cobupatoT nprudop B yKasaHHOM Bblle
nocnegoBaTtenbHOCTU (5.4.1—5.4.5).
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5.4.30 [nganpoaommkeHunst UCnblTaHUA KobpasLuy NpuKnaabiBatoT TY XKe CTYMNeHb Harpysku (HopmManbHOro
OaBneHunst), Noa KOTOPOW OH YNIMOTHSINCH, U BBIAEPXKUBAKT A0 A0CTUXKEHUA YCITOBHOU cCTabunmsaunm aedopma-
LN, 3anncbiBalOT NoKasaHUa M3MepuTenbHbIX YCTPOWUCTB, KOTOPLIe NPUHUMAIOTCA 3a HaYanbHble 3HaYeHUs .
3aTteMm K obpasuy NpuknagbiBaroT CNeayroLwyo CTyNeHb Harpy3kn (HopmManbHOro AaBNeHUS) U BbIAEPXKMBAIOT
10 OOCTUXKEHNS YCITOBHON cTabununsaunm gaecopmanmn.,

Onepauyuun, onmcaHHble B 5.4.29, 5.4.30, nOBTOPAIOT 40 AOCTUXKEHNA MaKCUManbHO 3ag4aHHOWU CTYNEeHU
Harpysku (HopmMmanbHOro gaBneHusa), T.e. 40 3aBepLUeHUNs UCTIbITaHNUA.

[10 UI3MEHEHUIO MacCChl BNAXXHOTo obpasLa nocne Kaxxaou cTyneHn Harpyskm (HopManbHOro AaBneHns ) U
C Y4eTOM MaccChl CyXoro obpasua rnocne cKoH4YaHUs UCMbITaHUA pacCHYUATLIBAOT UBMEHEHUS BNAaXXHOCTU TPYHTA
W, ; B NnpoLiecce BCcero ucnbitaHusa B pe3ynbTaTte KOMNPECCUOHHbBIX UCTIbITAHUUA CTPOAT rpaduKku Api = f(P;) v

Vl/; =f(P;). lNpumep rpagunyeckoro opopmMieHns KOMNPEeCCUOHHbIX NCNbITaHUKA NpUBeaeH B NpUnoXxeHun XK.

5.5 O6paboTKa pe3ynbTaToB UCNBLITAHUN

5.5.1 AnaonpegeneHns KOMNPECCUOHHBIX XapaKTepUCTUK MCNBITYEMOrO rpyHTa No pe3ynbTtataM onpe-
aeneHua gedpopmaunn nog KaXkaon CTyneHbo Harpy3Kky BeIYUCTISAIOT!

- abCONIOTHYIO BePTUKaNbHYO CTabNnU3npoBaHHyo aedopmMalnio obpaslia rpyHTa Ahp!., MM, KaK cpe-
HeapudmMmeTnyeckoe nokasaH AByX U3MepUTeNbHbIX NPUOOPOB MUHYC NonpaBka Ha aedopmMaLnio KOMNpec-
CUOHHOTO NpUbdopa (No TapUpPOBOYHON KPUBOW);

- OTHOCUTENLHYIO BEpTUKANbHY AedopmaLnumio obpasla rpyHTa no gpopmyne

Y= pi (5.1)

rae hy, — BblcoTa obpasyua Ao UCMbITaHNS.

5.9.2 [0 BbIMUCMIEHHBIM 3HAYEHUAM A,; CTPOAT rpacpuk 3aBUCUMOCTU A; = f(F;). epes skcnepumeHTarb-
Hble TOYKU MPOBOAAT OCPeAHEHHYIO NNaBHYO KPUBYIO (CM. NMpunoxeHue XX).

5.5.3 B cooTBeTCTBMU C 3a4aHNEM Ha UCNBLITAHME MOXKET ObITb 3a4aH0 onpeaeneHmne Moayng ocagku €5
M KOs prUneHTa NoOpUCTOCTHU €5 3HavyeHune €, (CXKaTne B Munnumetpax ctonba rpyHta BelCOToM 1 M) paccum-
ThIBAOT NO popmMyne

€, = Ay - 1000 Mm/M. (5.2)

[pn onpeaenexHnn kosdduLneHTa NOPUCTOCTH g, CrieayeT OLeHNBaTb KaKTUBHYIO» MOPUCTOCTb MpYHTa
no oopmyne

Ah,;
_ pf 5.3
“pi ~ ho (1+ &g), (5:3)
rae g, — HavalnbHbIN KO3 PULIMEHT NOPUCTOCTU, pacCHNTbIBAEMbIN NC PopMyne
g =05 (1+0,01W,) -1, (5:4)

P

rae p, — MIIOTHOCTb YacTUL, TPYHTA;
P — MNNOTHOCTL IPYHTA,;
W, — HavyanbHasa BNa)XHOCTb rpyHTA.

3Ha4YeHNe «aKTUBHOW» NOPUCTOCTU MOXET ObITb paccUMTaHO Yepes 3Ha4YeHUa HaYvarnbHOM U KOHEYHON
BMaXXHOCTU TaK Xe no popmyne [1].

5.5.4 [na onpegeneHns saHa4YeHUa CTPYKTYPHOW MPOYHOCTU FPYHTA Ha cXKaThue HeobXoanuMo KpUBYHO
A= f(P;) nepecTponTb B BUAe £= f(IgF) (cM. npunoxeHue I).

5.5.5 [lo nony4YeHHbIM NpU KOHCONMUAALMOHHBIX UCNBITAHUAX 3HAYEHUAM A; N ; CTPOAT KPUBYHO KOHCONU-
naunneuaa i =(lgf) ana kaxaoro obpasuarpyHra. EcnnucneltTaHmMe NnpoBoAUNM HA ABYX MAEHTUYHBIX 0bpasLax
C PasHbIMU YCITOBUAMU APEHUPOBAHUA, TO CTPOAT ABE KOHCONNAALNMOHHbIE KpUBbIE Ha 0AHOM rpadpuke (Ana h, &
1 hij — pasHbIN NYTb pUnNbTRaLNNA).

5.5.60 lo xapaKkTepy KOHcCoNMAaaLlMoOHHOW KPUBOW yCTaHaBMMBAKOT pacyeTHyo Modenb KoHconuaaunun
0N KOHKPETHLIX YCNOBUX paboThl TPYHTOB B CUCTEME «COOPYXKEHNE — TPYHT» HA KOHKPETHOM OO BbEeKTE.

5.5.7 C 3TON Lenbio KPUBYIO KOHCONMMAaUMnM paccMaTpUBaoT Mo ydacTKam, oTriMyarolwnumMmca apyr ot apy-
ra No reoMeTpuyeckum npusHakam. Kaxkabld y4acTOK KPUBOW OTpakaeT COOTBETCTBYIOLWMA 3Tan KOHCON-
Oaunn;

- yyacTok | — gogunbTpaunoHHas KoHconmaauug;

- yyacTtok |l — nepBuyHaa punbTpaUnOHHas;

- yvyacTokK [l — BTOpUYHaa puneTpauNoHHas;

- yyacToKk IV — obbemMHada nonayvecTs.
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BapuaHTbl covyeTaHUAa ykasaHHbIX 3TarnoB KOHCcoNMMaaununm B 3aBUCUMOCTU OT CTPYKTYPbI, COCTOAHUA U
CBOUCTB rPYHTOB NpuMBeaeHbl B npunoXxeHun .

5.5.8 OT1anbl | — IV KOHCONMAaLUUM B pasfiNdHbIX cOMeTaHUAX MOTYT ObiTb NOJTyYeHbl Mo pe3ynbTaTam
NCMbITaHWUA TPYHTOB MO OTKPbITOU cxeme. J1ansl |, IV KoHconmaaunm moryTt ObiTb NOMyYeHbl MO pe3ynbTatam
MCNbITAHUN TPYHTOB KakK Mo OTKPLITOW, TaK U MO 3aKpbITOU CXeMe.

5.5.9 Cy4yeTOM BMaa KOHCONMMAaLNOHHOW KPUBOW M BapUaHTa codeTaHUA YKa3aHHbIX BblLLE 3TanoB KOH-
conmaaunm (cm. 5.5.7) gomnkHa ObITb NPUHATA MeToaMKa o0paboTKM pe3ynbTaToB UCTbITAHWUA ANA NONYYEeHUS
3Ha4YeHUKn nokasartenen koHconuaaunn. Cnocodbl BblAeNEeHNUA XapaKTePHbIX y4acTKOB Ha KPUBOW KOHCONWAa-
LI NO reocMeTpUvecKUM NprusHakam npureeaeHsl B npunoxxeHnn K.

5.95.10 PopmMynbl pacyeToB KOHCONMMAAUMOHHBIX NapamMeTpoB rpyHTOB (CM. 5.1.1) Ha BceXx aTanax KOHCO-
nmagaunm, nepedncneHHbIX B 5.5.7, UMeKoT cneayioLwmi BUA;:

m = M ~Ma . (5.5)
AP gt —Igt}
o = Nsoh. (5.6)
| t50 |

; 5.7

. hy (5.7)
h,

a, = 4f1;f2; (5.8)

b —4(t2_t1); (59)
* 3h2

m=_"i" on (5.10)

! Igtf_lgth

rae 2 — 3agaHHaga oTHocUTeNbHasa gedpopmauns obpasua Ha atane gopunbTpauuoHHON KoHCoONUAaaLniA;
19 — OTHocUTeNnbHasa gedopmaliua obpasua, CoOOTBETCTBYIOLAasA YCIIOBHOMY Havany cxatuat,;
t; — BpeMsa JOCTMKEHUA A} ;
C;— KO3PULMEHT KoHCcoONUAauun Ha atane nepBUYHON PUNbTPAaLMOHHOW KOHCoNMaaLuun;
Nz, — (PpaKkTop BpeMeHUn, COOTBETCTBYOLWNU cTeneHn koHconuaauum U =350 % oT 100 % nepBnYHON PUNLT-
paLUMOHHOWU KOHconuaaunn, onpegensemsii no [1];
hy, — NyTb OUNbTPaLMM 0OTXKMMaeMon BoAbl U3 00pasua;
t-, — Bpemsa gocTkeHUa u = 50 % no kpuBou koHconuaaLnm gaHHoro obpasLa;
n, . — rnokasaTtesb CTeneHn KoHconaauum Ha MOMeHT AOCTUXKEeHUA 3a4aHHOU OTHOCUTEeNnbHOW AgedpopmMa-
LK A Ha 3Tane BTOPUYHOU PUNbTpaLUoOHHOU KoHCoNUaauun;
t, nt, — Bpems JOCTUXeHUA 3Ha4YeHNs 3aJaHHON OTHOCUTENTbHOW AedpopMaLnmn, ycTaHaBIMBaeMoe Mo KpUBOW
KoHconuaauum obpasua rpyHta ¢ BenmMyunHon nyTn ounbTpauumn h,, h, COoTBETCTBEHHO h, > hzq:.i
MUt — 3agaHHaa oTHocuTenbHaa Aedopmauunsa obpasua Ha aTane oo beMHOoN Non3y4ecTu n Bpemsa ee Jo-
CTUXKEeHUSA;
Mo, — OTHOCUTENbHaA AedopmaLna obpasua, cooTBeTCTBYOLWAaa JOCTUKEHNIO YCITOBHOW CTabunmsauum
nedgopmalnmn Ha MOMEHT BpeMeHn f _ ;
a,, b, — 0000LleHHble KOHCONMAaLUNoHHbIe NapamMeTpbl, oTpaXalLlne nNepemMeHHoCTb NoN3y4ecTu ckeneta
rPYHTa M ero punbTpayMoHHLIX CBOUCTB COOTBETCTBEHHO Ha aTane PunbTpaunoHHOWU KOHCoNMaaLu .
_hag
5
5.5.11 TpeboBaHUA K NpeacTaBNeHUIo pPe3ynbTaToB UCMbITAHUWA (KOHKPEeTHbIe nokasartenu, dpopma
npeacTaBlieHUs Pe3ynbTaToB U AP.) ACITKHBLI ObITh NPUBEAEHbI B 3a4aHUW HA UCMbITAHKUE.
3anucb AaHHbIX NPU UCNbITAHUK, 0OPabOTKY pe3ynbTaToB, rpadnUueckme NoCTPoEeHNA cneayeTt aBToMa-
TU3NPOBATL.

Popmynel (5.8) 1 (5.9) cnpaseAnuBbl NpU YCrnosun Ay, =2 hy, nnn hy
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[MpnnoxeHwne A
(pekomeHayemoe)

FOCT P 54477—2011

XXypHan 3anMcu KOMNPecCUOHHBbIX U KOHCONMUAALMOHHbIX UCTbITAHU

dopma nepsoun cTpannubl XKypHana (no OCT 12248) (BapuaHTt 1)

OpraHunsauus (nabopartopus)

XKXypHan ncnbITaHMN FrPYHTa METOA0M KOMIMPECCUOHHOIO CXaTuA

O6BbeKT (MYyHKT)

BbICOTa, MM

HaHHble 0 paboyem konbue (0bpasue):

CoopyxeHune

Lypd (ckBaxknna) Ne

anameTp, MM

[nybuHa oTbopa obpasua, m

nnowaap, cm2

NabopaTopHbI HOMEP obpa3sua

06bem, cmS

HanmeHoBaHwue rpyHTa

Macca, r

CnoXxeHue rpyHra

BuayanbHoe onncaHue rpyHTa B nabopatopum

Bua ncnbitaHns

MaCCa CTPYHTOM, I

macca obpasua, r

dusnyeckme xapakTepuCTUKN rPYHTA

[Tpnbop (Tvn, Homep)

Cxema ucnbliTaHuu

XapakTepucTuka

Cxema punbrpaunm

SHaYeHune

no nocne
OlbITA OonbITa

[TpumevaHune

CBeaeHns 0 3aMmavumBaHun

Knakoctb ans 3aamadmBaHus (unbtpaummn)

[laTa ncnbiTaHWW: HA4Yano OKOHYaHue

11
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dopma 3anncn KOMMNPECCUOHHbBIX N KOHCONMAAUNOHHBLIX UCTbITAHUN {BAPUAHT 2)

)KypHan KOMMNPEeCCNOHHbLIX N KOHCONMNAOaUNOHHbLIX MCMNbITAHNI

O0ObeKkT

MecTto oTbopa obpasua

[Tpoba Ne

HanmeHoBaHne BbIpaboTKu

[nybuHa oTbopa
UcxoaHble paHHbIe 4NA pacyeToB

BbicoTa konbua hy,

[Tnowaab Konbua F

Obbem konbua vV

Macca konbua m,

Macca rpyHTa go onbita m_,

Macca rpyHTa nocne onbita m_,

[1NOTHOCTBL rpyHTa p

BnaxHocTb rpyHTa go onbita W,

BnaxHocTtb rpyHTa nocne onsita W, .

KoabpuumMeHT NopnucToCTn A0 ONbITa, PACCHUTAHHBIN MO BNAXHOCTUE, ., o1

Toxenocneonsita €on B

Tabnwua A1 —Tlokaszarenu coctaBa n COCTOSAHUSA TPYHTA

Bonok. Hanme-
loreps | llnot- 1 ocTh. 3 - Conep- | "PYPOR- | o mons fpaHnua | Mpanuua | Yucno | Hooore
i (:E:nm L:_laiCTLb CTeneHs Hzg:; Hg:T: KaHue B:ZTK BOAOHA- | TEeKy- | packaTtbl- | NNacTuY- rpizTa
P “ | paano- CaCo, CbILLEHUS | YecTu BaHUA HOCTW
BaHUU rPyHTa oS HOCTb Knaccu-
dukaumnm
1 2 3 4 5 6 7 8 9 10 11 12
Tabnwuya A.2 — [laHHblE KOMNPECCUOHHBbIX M KOHCONMAALMOHHbBIX UCTMbITAHUY
Harpyaka MokaszaHua meccyp [pupa-
. Nedop- OTHOCHU- LeHne Koadhpu-
TenbHas Moaoyne | koadhdu- LUMEHT
Hara Bpews obpased, MaLn> edop- ocanku MEeHTA Nnopuc-
M4 No 1 No 9 CpenHee obpasua O P 1 L P
(KFC/CMZ) 1IHaAYeHKe MaLlNA NOPNC- TOCTH
TOCTH
1 2 3 4 5 6 7 8 9 10 11

12
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[MpunoxeHve b
(pekomeHayemoe)

MeToauka U3roTtoBneHMa oopasLoB rpyHTa ¢ HeHapyLeHHOU CTPYKTYPOU

nsawnarotoBneHnsa o06pasuoB rpyHTa ¢ HEHAPYLWWEHHOW CTPYKTYPON NPUMEHSIIOT cneaytolee obopyaoBaHne N mare-
puansbi:

- pexylee Konbuo (UmnuHgpunyeckas dpopma C pexyLwmm Kpaem), pabouee — KonbLo Npndopa Ans NCrnbliTaHNUW,;

- CTakaH4vku Ans B3asewmBaHns BC-1 ¢ KpbilKamu;

- BUHTOBOMW NpPecc;

- NUMHeunKa annHon He meHee 300 MMm;

- WTaHreHUpKynb;

- HOXX NabopaTopHbIN C NPSAMbIM NE€3BUEM ANMMHON HE MeHee 150 Mmm;

- nabopaTopHble BEChI;

- 3NEKTPOHHbIE BECHI.
Pa3Mepbl PEXYLLEro KONbLAa BbIODMPAKOT B 3aBUCUMOCTU OT MPUMEHAEMOro 06opyaoBaHus. Pexyulee Konbuo nepea
yNnoTpebrneHnem AOMKHO BbITh NPOBEPEHO: NPU MNOMELWLEHMN KONbLA TOpLUAMN HA rMaakyo NMacTUHKY He O0JKHO BbITh
BUAMMbBIX 3a30POB MEXAY Kpaem Kosrnbua 1 NacTUHKON.,

MoHONMUT rpyHTa ounwatot oT napadpumHa n Nogacoxwero BepxHero cnos. Konbuo ycTaHaBNMUBaloT PEXYLWMM Kpaem
Ha BbIPOBHEHHYIO NMOBEPXHOCTb MOHOMUTA (MNWU CTEHKY BbIpaboTKM), MeaneHHO BAABNUBAIOT B NPYHT (4ns TOpdoB ¢
HEOONLLIKMM NOBOPOTOM KOMbLA) U CPE3AIDT NPYHT NO HAPYXXHOMY AnameTpy Konbua. ['pn aTom HeobXoanMo crneanTb, HTO-
Dbl KONbLO NOrPy»Xanocb BEPTUKAINBHO, D3 NepeKkocoB, KOTOPbIE MOIYT BbI3BaTb HAPYLWWEHNE CTPYKTYPbI TPYHTA M UCKA3UTb
3Ha4veHne ero NnNoTHocTU. B npouecce Bbipe3aHus M NoAroToBkM obpasua K CnbiTaHUio Heobxoaumo cnegnTb, YTODDI
PYHT HE BbIKpaLLMBanNcs n odpasel BNMOTHYO NpUneran K CTeHkam konbua. ['pu HapyweHnn eCTECTBEHHOW CTPYKTYPbI
obpaseu bpakytoT. [locne 3anonNHeEHNs KonbLa rpyHTOM Ha HErO yCTaHaBNUBAKT HAcaAKy M BAABNUBAKOT B MOHONUT (MU B
PYHT BbIPpabOTKM) C NPEBbILWLEHNEM pa3mMmepa obpasya Ha 3—4 MMm. 3aTeM HacagKy CHUMAoT M OCTOPOXHO CPE3aI0T IPYHT B
YPOBEHb C Kpasimu konbua. ['log konbuom rpyHT nogpesatoT Ha KOHYC M OTAENSAKT KONbLUO CTPYHTOM OT MOHONUTA (UMW TPYH-
TOBOro Mmaccumpa). [ns MArkonnacTtuYHbIX IPYHTOB KOJbLO CIPYHTOM OTAENSAT OT MOHONUTA YINPYron TYro HATSAHYTOW NP O-
Bonokon. Obpaseu KnagyT Ha rMagKyo NNacTUHKY U 3a4nLWAKT IPYHT BPOBEHb € KOMNbLOM. KONnbLO CrPYHTOM B3BELLUBALIOT
Cc TovHOCTbIO Ao 0,02 .

3atem obpasel NoKPbIBAKT C TOPLOB BNaXXHbIMU PUNbTPaMn, NOBTOPHO B3BELLMBAOT U NMOMELLLAIOT B KOMNPECCUOH-
HbIW NpNOoP.
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[MpnnoxeHwe B
(pekomeHayemoe)

MeToauka nsrotoBneHusa o6pasLoB rpyHTa ¢ 3agaHHbIMU 3HaA4Y€HUSIMU BNaXHOCTMU
M NNIOTHOCTU CYXOro rpyHTa

Ons n3rotoBneHusa o6pasyoB rpyHTa ¢ 3aaHHbIMU 3HAYEHUAMM BITAXXHOCTU U NITOTHOCTU CYXOro rpyHTa B 4OMNOIHE-
HUE K 000pya0BaHULO, NEPEUNCTIEHHOMY B NPUNOXEHUN b, NCNONBb3YIOT:

- pacTUpoOYHOE YCTPOUCTBO nn hapdpopoByIo CTYINKY C NECTUKOM,

- Habop cuT c gnameTpom otBepcTumn 20; 10 n 5 mm;

- Nocyay MEPHYIO NabopaTOPHYIC CTEKNSAHHYIO;

- 3KcumkaTtop 3-250;

- BECbI ANH CTaTUYECKOro B3BELWMBaHUA.

B cootBeTcTBMM ¢ meToamnkon no [ OCT 30416 ansa noarotoBkn 06pasuoB rpyHTa HApPYLWWEHHOIO CroXeHUs ¢ 3aaaH-
HbIMW 3HAYEHUSAMW BNAXXHOCTU U MITOTHOCTU CYXOTIO NPYHTa, HE0DX0ANMO:

a) rPyHT NPOCYLWUTb, pacTepeTb NECTUKOM C PE3UHOBBLIM HAKOHEYHUKOM 0 NCHE3HOBEHUSA KOMKOB, MPOCEATb YeEpE3
CUTO C OTBEPCTUSAMU 2 MM N onpeaenuTb BnaxHocte no [ OCT 5180;

6) ANsA NoNy4YeHUs 3a4aHHOIO 3HAYEHUA BNAXKHOCTU B IPYHT A06aBUTL pacyeTHOE KONMYECTBO BOAbL! Q, CMS, onpe-
aensemoe no dopmyne

Q = m (W, -W) (B.1)
P (1H W)

rae m_— maccauccrneayemoro rpyHta npu BnaxHoctn W,
W, un W — cooTBETCTBEHHO 3aJaHHas N ncxogHas BNaXHOCTU TPyHTa, B AONAX €AVHULbI,
P, — MNOTHOCTb BOAbI, paBHas 1 r/cM®:
B) NOCINe yBNAXHEHUS NPYHT TWAaTENBHO NEPEMELIaTh M MOMECTUTL B IKCUKATOP (A5 PABHOMEPHOIO pacnpeaerne-
HUA BNarm) He MEHeEe YeM Ha 2 Y C NOCNeayLWUM KOHTPOSMBbHbLIM ONpeaeneHnem BIaXXHOCTM.
YNNoTHeHne NoAroTOBMEeHHOro rpyHTa 4o 3agaHHOW NMOTHOCTU CYXOro rpyHTa p,, NPoOBOASAT B paboymnx Konbuax

npnbopa, NPUMEHsAS OAVH U3 Creaylwmx MeToaoB: NOCNoONHOE TpamboBaHue, obxxatne noa Npeccom, ynrioTHEHNE B NPU-
bope cTaHgAPTHOro yNinoTHEHUS NAAA0 UM FPY30M.

[nsnogrotoBkm obpasua, He coxpaHstouwero dhopmy, pabovee KonbLUo AOMKHO DbITb CXXECTKUM JHOM.

[1py ynNOTHEHNMM NOCNONHBLIM TPaMBoOBaHMEM UM ODXaTUEM NO4 NPECCOM NpeABapUTENbHO PACCUHMUTLIBAIOT MACCy
rpyHTa, KoTOopas B obbeme paboyero Konbua obecneunTt 3afaHHyo NIOTHOCTb CYXOro rpyHTa p ., Nno popmyne

m =V p /(1+ W), (B.2)

rae V, — BHYTpeHHUN 0bbem paboyero KonbLa, cm.

[1pn ncnonb3oBaHun Nnpnbopa cTaHgapTHOro YNNOTHEHUS ANA NONyYeHUs p . HE0bXoANMO NpeaBapUTENbHO onpe-
OeNUTb NocnegoBaTeibHbIM NPUOIMXEHNEM YNCIO YAAPOB.

[ToaroToBKy 06pa3suLoB HACKIMHOIO rPyHTAa (T.€. C TEXHOrEHHOW CTPYKTYPON) € 3a4aHHbIMU 3HAYEHUSIMUN BITAXXHOCTU U
NNOTHOCTU CYXOro rpyHta ocywecTtensanTt no metoauke OCT 30416.

[ PYHT noAcCylWIMBAaIQT, pacTupatroT NECTUKOM C PE3UHOBLIM HAKOHEYHUKOM 40 UCYE3HOBEHNA KOMKOB, NPOCENBAIOT
yepea cuto coTBepcTusamm gnametpom 10 mm. OnpegenstoT Bnaxuocte no [ OCT 5180. o hopmyne (B.1) paccuntbiBatoT
KONU4YEeCTBO BOAbI, HEOOX0oaMMOe Ansi NoNyYeHns 3aaaHHoro 3aHavenust Bnaxdoctn W, . [lanee BbinonHA0T TpeboBaHuA
NepeYnCreHnNs B).

COOTHOWEHNE 3a4aHHOW BITAXXHOCTU C MNOTHOCTBIO CYXOro rpyHTa yCTaHaBMMBAKOT MO NPaBov BETBU KPUBOW CTaH-
OAPTHOrO YN0 THEHUA NN B COOTBETCTBUM C 3a4aHUEM HA UCTbITaHue. KpuBasa cTaH4apTHOIO YINNOTHEHUSA TPYHTA 40IKHA
ObITb NONy4eHa B pesynberarte ero ynnotHeHnsa no [ OCT 22733.

Maccy rpyHTa (Nnpu 3agaHHoOW BNaxHoOCTKU), KoTopasi B 0b6beme paboyero konbua obecneynT cosgaHne 3agaHHOW
NIOTHOCTU CYXOro rpyHTa, paccumteiBatoT no popmyne (B.2) nnn no popmyne

V(1+W,) (B.3)
Ps
1+ €, |

mr—

rae p, — MNNOTHOCTb YacTUL, TPYHTA;
&, — KO3MPUUNEHT NOPUCTOCTU NPU 3aJ4aHHbIX 3HAYEHUSIX MITOTHOCTU-BIAXHOCTW.
Paccuntannyo no oopmyne (B.2) nnu (B.3) HaBecKy rpyHTa noMewatoT B pabodvee KONbLUO KOMNPECCUOHHOIO Npu-
bopa n hopMmupyloT NyTem ee obxaTns nog NPeccom 4o NONHOro 3anofiHEHUS TPYHTOM 0bbema KonbLa.
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MpunoxeHnvnel
(pekomeHayemoe)

MeToauka onpegeneHus CTPYKTYPHOW NPOYHOCTU FPYHTa Ha cXKaTue

[1o pesynbTaram ncnbiTaHUM FTPYHTOB HA KOMIMPECCUIC MOryT BbITb NONYy4YEeHbl TPU BUAA HA4YanbHOMO y4acTKa KOM-
npeccnoHHon Kpusowm ¢ = f(IgP;): 1 — ropnsoHTanbHbIK; 2 — cnabo HaKNOHeHHbIW; 3 — PEe3KO HaKMNOHEeHHbIW K ocu IgP..
B nepBom cny4ae (ropn3oHTanbHbIN HAYaNbHBIA YH4ACTOK) CTPYKTYPHYIO NPOYHOCTB HA CXaTtue F’CTp onpeaensior rpacu-
YECKU crneaytowmm crnocobom (cm. pucyHok [.1).

&
D
|
|
|
| B
|
|
|
Poo  loP;

PucyHokK [ .1 — ['patuk onpegeneHns CTPYKTYPHON NMPOYHOCTU TPYHTA Ha cxaTtue

Haxoast ToUKy A — TOUKY PEe3KOro aMeHeHust KpuBu3Hbl (nepernba) kpusou g = f(IgP;). Hepes a1y Touky npoBoasT
KacaTenbHyo AB v ropnsoHTanbHyto nnHnio AD, 3atem buccekrpucy AM yrna BAD. INpaMONUHENHBIN y4aCTOK KOMIMPEC-
CUOHHOW KPUBOW 3KCTPANONUPYIOT A0 nepecedeHust ¢ buccektpncon AMuv nony4varot Touky N. 3HaveHune P, COOTBETCTBYIO-
LLIe€ 3TOWU TOUKE, MPUHUMALOT 3a CTPYKTYPHYIO NPOYHOCTb NPYHTA Ha CXaTue Pmp-

BoBTOpOM cny4ae (cnado HakKNOHEHHbIW HAYalnbHbIM Y4aCTOK) CTPYKTYPHYIO MPOYHOCTL IPYHTA HA CXKaTue Pmp onpe-
OenslT aHanorM4yHo NepBomMy Criyyar no N3MeHeHUIo KPMBU3HbI KpUBOW ¢; = f(IgP;), NyCTb U HE TaK ABHO BbIpaXEeHHOMY.
OpUNEHTUPOBOYHO 3HAYEHNE P, COOTBETCTBYIOLWLEE TOUKE Nepernda, MoXeT BbITb NPUHATO 38 PCTp.

B Tpetbem cnydae (pe3ko HAKMOHEHHbIW Yy4acTOK) CTPYKTypHasl NPOYHOCTb Ha CXaTwue Agns AaHHOro rpyHTa

OTCYTCTBYET U ee HE OMNpeaceiiyior.
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[Mpnnoxenwe 1
(pekomeHayemoe)

CnocoObl HazHaA4YeHUA cXeMbl UCNbITaHUA

B 3agaHnu Ha ucnbiTaHne yKkasbiBalOT CXEMY NCMNbITAHUSA:

1) c pernameHTupyembim B [OCT 12248 pexXxnmom HarpyXeHus (CTyneHn Harpy3Kku);

2) CO cneunanbHO PaAcCHUTAHHBIM PEXMMOM HarpyXeHus (CTyNeHn Harpy3kun, BPEMs UX BblIAEPKUBAHUSA);

3) OTKPLITYIO ¢ 0obecnevYeHnemM OTTOKA NMNOPOBON BOALI B BEPTUKANIBHOM HanpaslieHUM BBEPX U BHU3 UMK TONBKO
BBEPX;

4) 3aKpbITY, UCKITHOYAoLWYO OTTOK NOPOBON BOAbI.

Cxemy no nepevncrieHnto 1) HazHavaloT B Cryvae, eCnm peXum Harpy>XeHms obpasua He OKa3bIBAET CYLWECTBEHHOIO
BITUSIHUA Ha NMoKasaTenn CXMMaeMoCTN TPpyHTa (IMUMHNCTbIE TPYHTLI TYronnacTUYHOU U MANKONNacTUYHOU KOHCUCTEHUWU,;
OpraHOMUHEpPAanbHbI€ C BNAXXHOCTbIO MeHee 150 %, opraHnyeckne ¢ BnaXHocTbto meHee 200 %).

Cxemy no nepeyncneHnto 2) HazHavaT B Cny4vae, eCnv pexXxum Harpyxenus obpasua cnegyet npnbnnanTb K TEMMNY
OTCbINKK HacbInNn. COCTOSIHME TPYHTA — HE NEPEYUNCIIEHHOE B CXEME NO nepevncriennio 1).

Ons yTouHEHNA HEODXOAMMOCTU NMPUMEHEHUST B UCTbITAHUN PACUYETHOIO pPeXnma HarpyxeHus obpasua gOImKHO
ObITb NPOBEAEHO NPeABaAPUTENBHOE UCTMbITAHNE HA KOHCONMAAaUnIo ABYX MOAEHTUYHbBIX 0Opa3LOoB C pernamMmeHTUPyeEMbIMI
CTYMEHAMMN HArPy3Kn N BPEMEHEM UX BbIAEPKNBAHUA N 3TUMU 3HAYEHUSIMWN, HA3HAYEHHBIMUY pacyeToM, BITM3KUM K pealb-
HbIM. [1py pacxoxaeHnn ABYX 3HaYEHUW A, Ha 3aJaHHbIN MOMEHT {; CpaBHMBaeMbIX KpuUBbIX A = f(Igf), npeBblluatowem
AONYCTUMbIE 3HAYEHUSA, LENecoobpasHO NPUHATL CXEMY MO NEPEUNCTIEHUIO 2) U YKa3aTb €€ B 3a4aHNN HA UCTbITaHNE.

[ns Ha3HavYeHns1 CXeMbl NO NEPEUNCTIEHNIO 3) U CXEMbI NO NEPEUNCTIEHNIO 4) crneayeT OLUEHNTL pacxoXgeHue aAByX
KpuBbIX kKOHCONUAaunn A =f(lgf) naeHTnuHbIX 06pasLOoB, yNNOTHEHHbLIX MO PacHeTHOW Harpy3kon P; > P___ ¢ pasHbIMK yCno-
BUAMMW PUNbTpaLMMN OTXKUMaAeEMON BOAb! (NyTb unsTpaymnmn).

B0O3MOXHbI TPY BapyuaHTa B3anMHOIo pacnosioXXeHNs 4BYX KPUBbIX KOHCONMZauuu:

- BapmaHT 1 — pacxoxgeHune Kpuebix koHconugaumm go 100 % creneHn KOHCONMMaauun HaxoguTca B npeaenax
OO0MNyCTUMON TOYHOCTW,

- BAPWaHT 2 — pacxoXxgeHue KPUBbIX KOHCONMZaunm no BpeMeHn QOCTUXEHNSA CTENEHU KoOHconuaaunm ot 25 % go

70 % HaxoguTca B npeaenax t, < 2t,, rae L, — BpeMs JOCTUXEeHUs 3aaHHON CTeneHun KoHconuaauum obpasua nytem

unbTpauuu h,; t, — 10 Xe, nytem ounbTpauum h,. [pn atom h, =;h2;

CTp

- BapuaHT 3 — pacxoXxaeHue KpUBbIX KoHCoNnuaauumn no BpemeHu, ykazaHHoOMY B BapuaHTte 2, coctaBnseT &, > 2t, u
MOXET JOCTUTHYTb £, = 41,.

B BapnaHTax B3anMHOIo pacnofioXXeHns KPUBbIX KOHCONMMaaumm no BapmadHtam 1 n 2 cxema ncnbiTaHUA OOIMKHA
ObITb HA3HAYEeHa 3aKPbITas; MO BaApUaHTy 3 — OTKPbITas.

[ PUMMEYaAaHWNE— HEDE‘-IMCJ'IEHHI:IE BblWe NnpegBaputeribHble KOMIMNPeCcCNOHHbIE N KOHCOITNAAaUNOHHBIE UCTIbI-
TAHUA TPYHTOB C LUEeJ1bl) HA3HAYEHNH CXeMbl UCTbITAHWUA AOJ1IXKHbI ObITb NnPpeayCcMmoTpeHbl B KNPOEKTeE» MNpn COCTaBJIeHNA
CMEThbI 3aTpaT Ha aTtare MHXXEeHEPHO-TeOJTOTM4eCKNX N3bICKAHUW.
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[MpunoxeHune E
(cnpaBo4HOe€)

Xapaktepuctukm gedopMupyeMocTu rpyHToB, MeToabl UX onpeaeneHus
B YCINIOBUAX KOMNPECCUOHHOIo CXaTuUsl U pernaMmeHTUpyoLwune 4OKYMEHTDI

Tadbnwua E.1

XapakTepucTtuka
0e@OpPMUPYEMOCTU TPYHTA

MeTtoa onpeaeneHus

[ PYHTHI

HopMaTUBHbIWU
OOKYMEHT

1 KoadhdmumeHt  cxmmae-
moctu. Moayne gedopmaumnmn

VlcnbiTaHWE Ha KOMNpec-
CUIo

[ MMHUCTbIE C YNCNOM NNacTUYHOC-
™ bonee 0,25; opraHOMMHEpanb-
Hbl€ N OPraHnYecKmne

[To TOCT 12248

Z2 OTHocuTenbHas  aedop-
mauus. Moaynbe ocagku

VicnbiTaHWE Ha KOMNpec-
CUI0

[ MMMHUCTBIE C YNCNTOM MMNACTUYHOC-
™ bonee 0,25; opraHoOMUHepanb-
Hbl€ U OpraHn4eckue

[To HacTosawemy

cTaHaapTy

3 CTpyKTypHas
Ha cxaTtune

NPOYHOCTb

VlcnblTaHMEe HaA KOMMpecC-
CUIO

[ MIMHNCTBIE C YUCIOM NNACTUYHOC-
™ ot 0,25 po 0,50; opraHOMUHE-
panbHbIE N OPraHN4YEeCcKne ¢ BNax-
HOCTbO MeHee 150 % mn 500 % co-
OTBETCTBEHHO

[To [OCT 12248

VlcnblTaHMe HaA KOMMpeC-
CUIo

[ MMHUCTbIE C YNCMOM MNACTU4YHOC-
™ bonee 0,50; opraHomMuHepanb-
Hbl€ N OPraHUYeCcKue ¢ BNaXXHOCTbIO
bonee 150 % mn 500 % cooTBeT-
CTBEHHO

[To HacTosAwemy

cTaHaapTy

4 OTHOCUTENbHAasA npoca- | McnbltaHne Ha komnpec- | [ nMHUCTBIE [To [OCT 12248
OOYHOCTb NMPW 3aJaHHOM AaB- | CUKI0 MO CXEME «OOHOW

NeHun KPUBOW»

OTHocuTenbHas npocagod- | MenbitaHne Ha komnpec- | [ NMHUCTBIE [To [OCT 12248
HOCTb NPW pasnn4yHbIX 4aBre- | CUI0 NO CXEME «OBYX KpU-

HUAX W HadvanbHOE nMnpoca- | BbIX»

No4YHOE OAaBleHue

5 OTHOCHUTENBbHOE Habyxa- | WcnbitaHne Ha komnpec- | [ NMMHUCTBIE [To TOCT 12248

HUE T1PKN Pa3lindHbIX AdaBlie-
HUHAX N OaBlIeHne HElG}/XElHMFI

CNio

6 OTHOCUTENnbHOE CYyPPO-
3MOHHOE CXXaTue Npu 3aaaH-
HOM OaBNeHUN

OTHOCUTENBHOE CYP P O3NOH-
HOE CXaTue nNpu pasnn4HbIX

VlcnblTaHMe HaA KOMMpeC-
CUIO MO CXEeMe «OAHOW
KPUBOW»

3acosieHHble (cogepXxauwmne nerko-
N CpeaHEPaACTBOPUMbBIE CONMKU) CYIe-
CU U CYITIMHKW

[To [OCT 12248

VlcnbiTaHME Ha KOMNpec-
CUIO MO CXEME «TPEX KPU-
BbIX»

3acolieHHble (coaepXalwmne JIerko-
N CPpeaHEPACTBOPUMbBIE CONMKU) CYIe-
CU U CYTTIVHKN

[To TOCT 12248

cnbiTaHMe Ha KOHCONU-

Jaunto No CXeme «0aHOW
KPUBOW»

[ MIMHUCTBIE C YNCNOM NNACTUYHOC-
™ 0,25 = 0,75, opraHomMmnHeparnb-
Hbl€ N OpPraHNYecKmne ¢ BINaXXHOCTbIO
bonee 150 % wn 500 % cooTBeT-
CTBEHHO

[To TOCT 12248

OaBneHnsX W HadvarnbHoe
OAaBreHne  CyqeO3NOHHOIO
cxKaTtus
{ KospdnumeHt  KOHCONW-
oaunm
8 KoahdUUMEHT KOHCONMK-

Nauun Ha sTane nepBUYHOWU
DOUNBbTPALMOHHON KOHCOIU-
aaunm

lcnbiTaHWe Ha KOHCONU-
Oaunto Mo cxeme «0aHOW
KPUBOW»

[ MIMHNCTBIE C YUCIOM NNACTUYHOC-
™ 0,25 = 0,75; opraHoMmnHeparb-
Hble U OPraHNYecKue

[To HacToAwemy

cTaHaapTy
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OkonyaHue mabnuubi E. T

HopmaTUBHbLIU
OOKYMEHT

XapakTepucTuka

HE(OPMUPYEMOCTH FPYHTA MeTtoa onpeaeneHus [ PYHTHI

O ObobuweHHble KoHcoNuaa- | NcnbltaHme Ha KOHcONW- | [NMUMHUCTBLIE € YUCNOM nnactudHoc- | 1o HacTosiwemy
LMOHHbIE NApaMETPbl HA 3Ta- | Aaunilo No cxeme «aByx | T bonee 0,75, opraHOMUHepanb- | CTaHAapTy

ne nepBUYHOUN N BTOPUYHOWN | KPUBBLIX» Hble U OpraHnYecKkne ¢ BIaXXHOCTbIO

OUNbTPALUNOHHOU KOHCOIW- bonee 200 % mn 500 % cooTBeT-

oaunm CTBEHHO

10 TMokasaTtenb cteneHn | McnbitaHne Ha KoHconu- | [ MUHUCTBIE € Yncnom nnactnyHoc- | [lo  HacToswemy
KOHCONMAAUuM Ha 3Tane nep- | gaumio no cxeme «aeyx | ™ bonee 0,50; opraHoMuHepanb- | cTaHaapTy
BUMHOU WU BTOPUYHOU PU- | KPUBBIX» Hble N OpraHnYecKne ¢ BIiaXXHOCTbIO

NbTPaAUNOHHOW  KOHCONuAaa- bonee 200 % wmn 500 % cooTBeT-

LK CTBEHHO

11 YrnoBon koahdumumeHt | MoxHo no nwbon cxeme | [NMUMHUCTBIE TPYHTBI, OpraHoMuHe- | [1o  HacTosAwemy
Ha 3Tane AoPUNbTPaUUOH- | B 3aBUCUMOCTU OT CMOCO- | paribHble U OpraHn4yecKkne cTaHaapTy
HOW KOHCONMAauum N KOHCO- | Ba onpegeneHns apyrmx

nmaaumm oOBEMHOW NON3y- | KOHCONMMAAUWMOHHBLIX MNa-
4YecTu pamMeTpoB AAHHOIO IPyH-

Ta
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Mpnnoxenwune X
(pekomeHayemoe)

MpumMep rpacdnyeckoro opopmneHus pe3ynbTaToB UCNbITAHUNA TPYHTOB Ha KOMMNPECCUio

<

3

30,25 250

= %

8 0,20—37200 A = fiP)

g’__ 0

= 0,15 § 150

T 5 W = RP)
0 é }
@ 0,10 c 100

E R

O

.%0’05 50

O

0,05 0,170 0,15 0,20 0,25 0,30
Harpyaka P, Ml1a

A — OTHOcUTenbHaa gedopmauna, W — BnaxHocTh, P — Harpyska, f — dpyHKUKMA

PucyHok XK.1 — 3aBUCMMOCTb OTHOCUTENBHOWU AehopmMaynm U BNaXXHOCTU TPYHTa OT Harpy3Ku

19
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| — nounbTpaunoHHas koHconuaayus; |l — nepeuyHas puneTpaymoHHasa koHconunaauums; [l — sTopuvHana dpunbTpaunoHHaAA KOHCO-

h1¢' — OBYXCTOPOHHAA (hUnbTpauuns,; h2¢)— OOHOCTOPOHHAA (PUNBbTPAaLUSA;, A — OTHOCUTENbHaA aedopmaynsa, (CM. OCb U); Uy
um), uij, U_ — CTeneHb KOHCONMAauun Ha MOMEHT 3aBepLUEHUA l‘gd), t1d~3’ l‘2¢), l‘n — JOPUNBTPALIMOHHON KOHCONUAALUKU, NePBUYHON
bunbTpauUMOHHOU KOHCONMAALMU, BTOPUHHOU PUNBLTPALUOHHON KOHCONMAaUUMnM M KOHCONMaaunum obbLEeMHOU NON3y4ecTn COOTBET-

20
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PucyHoOK W.1 — BapuaHTbl coveTaHns sTanoB KOHCONMAAUUMN Ans pasnnYHbIX IPYHTOB U YCITOBUW UX paboThbl

B KOHCTPYKUWH
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MpunoxeHne K
(pekomeHayemoe)

CnocoObl BblaeneHUA XapakTepHbIX y4acTKOB Ha KpMBOW KOHCONUaauun
No reoMeTpUYeCKMM NpuUsHaKkam

[TIpy nNpoxoXxgeHnn KoHconuaauum B YeTbipe 3tana KpuBasi KOHCONMMAauun MMEET Ccrieaylouwmne XapakTepHble
YYACTKN. NPSMONUHENHBIN YyHaCTOK (A0UNbTPALMOHHAA KOHCONMAauusl), ABa KPUBOINTMHENHbIX yHaCTKa C pa3HbIM HAKNO-
HOM K OCW BPEMEHN (NEPBUYHANA N BTOPUYHAA PuUnbTpaUMOHHAA KOHCONMMaaumns), NpsMONIMHENHbLIN y4acToOK (06bemMHas
NON3y4ecTb). BblAensaoT 3TN XapakTepHble y4acTKM NO UCMNbITAHUSAM Ha KOHCONMMAAUUIO ABYX MAEHTUYHbBIX 06pa3yoB (No
COCTOSAHUIO) OANHAKOBOW BbLICOTbI, C Pa3HbIMU NMYTAMU PUNbTPALMU UNKU PA3HON BbICOTON C OAWHAKOBbLIMU YCITOBUSMU
dunbTpaynn. [lonyvatloT cnegyowee B3anMHOE PacronoXeHne KOHCONMMOAUNOHHbBIX KPUBLIX: NEepPBble NPAMONTIMHENHbIE
YYaCTKM AN ABYX MOEHTUYHbBIX 00pa3uoB NpakTUYECKM COBMNaAaoT Unuv napannenbHbl APyr Apyry; NepBble KPUBONUHEN-
Hble YYaCTKU pacxogsiTcs, BTOPble KPUBOIMHEWHbIE y4aCTKM COMMXKatoTCa Apyr K apyry; nocnegHmne npsMmoriMHENHbIE
YYaCTKN NPAKTUYECKM COBNAaatoT Unu napannensHbl 4pyr apyry (cm. pucynok K.1). INpu apyrnx sapmnaHTax 31anoB KOHCO-
nvaaunm B3anMHOE pacnonoXeHne KpUBbIX KoHconuaaunm byaeTt aHanorMyHbIM ONMCaHHOMY BbiLLE.

JTanbl KOHCONMMAAUUKU MO reoMeTPUYECcKMM NPU3Hakam BblAENAT cneaywmm obpasom. Ecnn kKoHconuaaums
PYHTa NpoOXoauT BYeThIpe 3Tana, To AoPUnbTPayuMoOHHYI0 KOHCONMAauuto n KoHconuaaumio o6 beMHOW NON3Yy4HECTU Onpe-
OENSAT NyTEM NPOBEAEHUSA KacaTeNbHOWN K BONMBbLUMHCTBY 3KCNEPUMEHTANBbHbLIX TOYEK HA NEPBOM U MOCNEAHEM yHaCTKaX.
3aremM No N3AMEHEHUIC KPUBU3HbI KOHCONMAALNOHHOW KPUBOW (N0 TOYKe nepernba) BblAENA0T NEPBUYHYIO PUNbTPaLNOH-
HY0 KOHCONUAALUWIO U BTOPUYHYIO (DUNbTPALNMOHHBIE KOHCONMAAUMK (CM. KPUBYIO «a» Ha pucyHke K.1).

Ecnu KoHCconuaauus rpyHTa npoxoauT B gea atana (aodpunbTpaymnoHHas KoHconuaayums n KoHconuagaumsa obbem-
HOW MON3y4eCcTun), TO NPOBOAST KACATENbHYIO K NEPBOMY MNPSMONTMHENHOMY YHACTKY U KO BTOPOMY, KOTOPbIN UMEET APYron
YroJT1 HAKNOHA K OCU BPEMEHM (CM. KpUBYHO «O» Ha pucyHKe K. 1). MoXeT uMeTb MeCcTo 1 Takou crny4van. nepeuYHasi punbrpa-
LMOHHAsA KOHcoONuaaumsi n KoHconuaaums obbemHon nonaydectn. KacatenbHas, npoBeaeHHas K NPSAMONUHENHOMY
y4yacTKy, BblAenseT atan 06 beMHOW NON3y4yecTn. 3aTeM NPOBOANAT KAcaTENbHYIO K CPEAHEN HAaCTU KPUBOW, YTO NO3BONSET
BbIAENUTb NEPBUYHYIO DUNBbTPALUNOHHYIC KOHCONMAAUUIO {CM. KPUBYIO «B» HA pUCyHKe K.1).

Ecnv KoHconuaaums rpyHTa NnpoxoauT B TPU 3Tana, To NOPSA0K BblAENEHUA XapaKTEPHbIX y4aCTKOB COCTOUT U3 OMNuU-
CaHHbIX BblWLE AENCTBUMN.

Toukn nepexoga oT OAHOrO 3Tana KoHcoNuaauum K gpyroMmy onpeaensior cnegyrowmm obpasom. [NpoBogsaT buc-
CEKTPUCHI YINoOB, 00pa3ylWmnxcs Npu NpoBeaeHun KacaTterbHbIX K NPAMOITIMHENHBIM U KPUBONMHENHBIM YHaCTKaM KOHCO-
nuaaymoHHon kpuson A = f(lgt). NepeceveHnss BUCCEKTPUC C KPUBOW KOHCONMaaummn n byayt To4KaMm nepexoga ogHoro
aTanakoHconuaauum B apyron. B kavecTBe npumepaHarpaduke (cm. pucyHok K.2) nokasansl Toukn A, b, B, I, nony4venHble
Ha KOHCONWOAUNOHHOW KPUBOW, OTpaaloLllen YeTbipe 3tana koHconnagaummn. OKoH4YaHue BTOPUYHOWN PUNbTPaLMOHHOW
KOHcONMMaauum (Unn NEPBUHYHOWN, €CNN HET BTOPUHYHOW) COOTBETCTBYET TOYKE YCTONYMBOIO BbiX04a KOHCONMAALUNOHHON
KPUBOWU Ha NPAMOSIMHENHBIN y4YacToK. Ha pucyHke K.2 3Ton To4ke COOTBETCTBYET ToYKa B.

2 3 4
10t¢, lgt, MWH

=h==
.
q, i
0,04
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10°  10*  10°  10° ty 107 t, 19t mmH
| = I
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N .. '
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[TpunmeyaHune— MacwTtab rpaduka: No ropn3oHTanun OTKNagbiBaloT BPEMS Mo norapndmmuyeckon wkane lgi;
Nno BepTukann — otHocuTenbHyto gedopmauunto A 0,01—20 mm.

PucyHok K.1 — ['padunku 3aBncnmocTn oTHOCUTENbHOWU gedopmanmnm oT norapngma BpeMeHu
(Ans onpegeneHns napaMmeTpoB KOHCONMaauum) Ha stanax KoHconuaaumm n cnocobbl NX BblaeneHus

OKOH4YaHMe KoHcoNMaaumm o6 bLE MHOW NON3y4eCTU COOTBETCTBYET MOMEHTY AOCTUXEHUS YCITOBHOM cTabunmnsaumm
anedopmaunm obpasua (0,02 mm 3a 24 4). Ha pucyHke K.2 3TOMYy MOMEHTY COOTBETCTBYET TOYKa [ .

B L —

/o

t 1,0 10 100 1000
lgt, m

A, b, B — Tou4kU nepexoaa u3 oaHoro arana KoHconuaauuu B Apyrou

PucyHok K.2 — OnpegeneHuve rpaHuy 3TanoB KoHconnaauum

YcnoeHoe BpeMsi Havana gedgopmaunm (fy) n ycnoBHO MIHOBEHHYIO OTHOCUTESBHYIO gedopmannto (k;ﬂ) nony4atoT
NHTEPNONALMEN ONbITHOW KPUMBOW KOHCONMAAUNKW 40 NepeceyeHnsi C 0Cbio A (0Cb OTHOCUTENBHOW AedhopmMmaumnmn) (CM. pUCy-
HOK K.2).

CTeneHb KOHCONMAaauMn Ha aTanax paccyuTbiBaOT OT HaYvana atana go ero okoH4aHus. 3a 100 %-Hyto cTeneHb KOH-
CONUAALMN KXA0ro arana NpMHUMatoT OKOHYaHue atana (tTodkm A, b, B, ). 3a 100 %-Hyto cTeneHb KOHCONMMAaaLUnm BCEro
npouecca KoHconuaauum (40 MOMEHTa OCTUXEHNA YCNOBHOW cTabununaaumm gedopmMmaumm) NPUHUMAKOT TOUKY [,
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