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BeBepgeHune

B HacTosilee Bpems MeTOAbl /1a60PATOPHOro onpefesieHNss XapakTepucTuUK NPOYHOCTU U fedopMu-
pyemocTu FpyHTOB pernameHTupytotca FTOCT 12248. npefHa3HayeHHbIM A1 UCCMeAOoBaHUn ANa MHXeHep-
HOro CTpouTeNnbCTBa rPYHTOB kiacca Il (NpupoaHbIX HeMep3nbix) 1 knacca |l (MpupoaHbIX Mep3/blX): rpynmn
«CBSA3HbIE» N «HECBS3HbIE» TUMOB «MUHEPA/IbHbIE», «OPraHOMUHEPAS/IbHbIE», «OPraHNYecKMe», a Takke BCex
nx Bngos (cm. TOCT 25100). [ononHUTENbHbIE MOIOXEHNSA METOAUKN OLLEHKM CXMMaeMOoCTu (ecnn 3TO He-
06x041M0) NpuBedeHbI:

- 0N pasHOBUAHOCTEN FMUHUCTBIX FPYHTOB (knacca ) — no gedopmaunm HabyxaemocTu, gecdopma-
LUK NpocagoyumMocTu;

- ANS pasHoBuAHOCTel neckos (knacca Il) — no KoahrLUNeHTY NOPUCTOCTU:

- [N151 NepeymnC/IeEHHbIX Bblille IPYHTOB — MO CTeMNeHn 3aco/leHus.

AHann3 TeopeTnyeckux OCHOB KOMIMPECCUOHHOIO U KOHCOMMAALMOHHOIO npolecca, Ha KOTopbIX 6a-
3MpyeTcsa MeToAuka KOMMPEeCCMOHHO-KOHCONMAALMOHHbBIX UCMbITaHWn, npuBefeHHas B TOCT 12248, a Tak-
e aHasIn3 NPakTUYecKoro orbiTa UCMO/Ib30BaHMA MeTOAMKMU MoKasasv, YTO A1 Takoro Buja VUHXEHepHOro
CTPOUTENBLCTBA, Kak [OPOXHOe, TpebyeTcs ero rnepecMoTp. Heobxogumble U3MEHEHUs, OCOGEHHO B YacTu
ornpegeneHns nokasaTesiell CKMMaeMOCTU PYHTOB, NpefonpefensoTcs MHOTMMW MPUYUHAMU, OCHOBHbIMU
13 KOTOPbIX AB/AIOTCA:

* JINHENHOCTb CTPOUTESIbHbIX PaboT, 60/bLIas MPOTSHKEHHOCTL COOPYXEHUS:

- Heob6xoAMMOCTb B 60/1bLLIOM 06beMe UCMNO/b30BaTb MECTHbIE TPYHTbI, KOTOPble, Kak NpasBu/io, OTHO-
CATCA K «cniabblM» (COrnacHo AOPOXHOW KnaccudmKaunum rpyHToB);

- MHOroo6pasvie NpUPOAHbIX YCMOBUI B palioHax NPOJIOXEHUST TpPacCbl aBTOMOOWBbHBIX AOPOr, 06y-
cnasnvBaloLmMX crneundmrky nosegeHns rpyHTos;

- HanpshxkeHHo-fgeopMupoBaHHOE COCTOSIHNE TPYHTOB B OCHOBAHUW SINHEHOIO COOPYXEeHUs, Harpy3ku
OT KOTOPOrO MeHbLUE, YeM OT APYrMX COOPYXEHWUI (MPOMbILLIEHHBIX U FPaXaaHCKNX);

- JONYCKM MNpy MPOeKTUPOBaHUN 66/1bLUMX NO Be/IMYMHE U UHTEHCUBHOCTU Aedopmauunii ocagku no
CPaBHEHMIO C APYrMMU COOPYXEHUSAMMU;

- HeobxoAMMOCTb 60siee AeTa/iIbHOro aHanv3a YCcroBuii paboTbl rPyHTa B CUCTEME «COOpPYXeHune —
FPYHT», B YaCTHOCTW YC/I0BUiA ero (rpyHTa) Harpy>eHus 1 OTTOKa NopoBoli BOApb,

- pe3ynbTaTbl TEOPETUYECKUX N IKCMNEPUMEHTA/IbHBIX UCCeA0BaHUn 3aKOHOMEPHOCTel OocafKn CBA3-
HbIX FTPYHTOB B OCHOBaHMUM U B HacCbINM C Y4€TOM WX UCXOAHOIO COCTOSIHUS, CTPYKTYPbl U YCNOBUii paboTbl B
30He [e/iCTBMSA COOPYXEHUS UNUN Bbillenexatimnx croes.
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HAUWOHAMNBbHGBIN CTAHAAPT POCCUWNCKOW® PELJEPALUUMN

FPYHTbI

MeToabl NabopaTopHOro onpeAeneHns XxapakTepucTuk 4edopMnpyemMocT rTPyHTOB
B JOPOXHOM CTPOUTE/NbLCTBE

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

fata eBegeHns — 2012—05—01

1 O6nacTb NpMMeHeHUs

HacTosiwmii cTtaHgapT ycTaHaBAMBaeT METOAbl 1abopaToOpHOro OnpeAesieHns XapakTepucTmk Cxmnma-
€MOCTN HeMep3/iblX CBSI3HbIX FPYHTOB B YC/IOBUSIX KOMMPECCMOHHOIO CXaTus A1 MPOEeKTUPOBaHNsS aBTOMO-
6UIbHBIX JOPOr N UX PEKOHCTPYKLMMN B C/IOXHBIX MHXEHEPHO-Te0N0rMMuyecknx yCrnoBusx.

2 HopmaTuBHbIE CCbIJIKU

B HacTosilwem cTaHAapTe MCnoib30BaHbl HOPMAaTUBHbIE CCbI/IKM Ha crefylowme cTaHfapTbl:

FOCT 5180 IpyHTbl. MeToabl TabopaTOpPHOro onpeaeneHns punveckmx xapakTepucTuk

FOCT 10650 Topdh. MeToa onpeneneHnsa cTeneHn pasnioxeHns

FOCT 12248 I'pyHTbI. MeToAb! 1ab0paToOpHOro onpeaeneHNs XxapakTepuUCTMK NPOYHOCTY 1 AedhOPMUPYEMOCTHN

FOCT 12536 IpyHTbl. MeToabl NabopaTtopHOro onpeaesieHns rpaHy/IoOMeTpMYeckoro (3epHOBOro) 1 Mu-
KpoarperatHOro cocrasa

FOCT 25100 IpyHTbI. Knaccndukaumns

FOCT 30416 I'pyHTbI. JTabopaTopHble UcnbiTaHUA. O6LWMe NONOXKEHNS

FOCT P 8.563 locyfapcTBeHHasi cucteMa obecnevyeHusi eANHCTBA U3MepeHuii. MeToaukn (MeToapbl)
n3mepeHunii

FOCT P 8.568 locypapcTBeHHas cuctema obecneyeHnss egquHCTBa U3MepeHunin. TepmomMeTpbl CONPOTUB-
NeHns NnaTUHOBbIe «3Ta/TOHHbIE» 1-r0 1 2-r0 pa3pagos. MeToamKa NpoBepku

NMpumeyaHue — T[lpn NONb30BAHUU HACTOSALMM CTAHAAPTOM Liesiecoo6pa3Ho NpoBepuTh feiicTBME CCblIoy-
HbIX CTaH4APTOB B MH(DOPMALMOHHOI cucTeMe 06Lero nNosb30BaHNsa — Ha ouunanbHOM caiTe defiepasbHOro areHT-
CTBa MO TEXHUYECKOMY PEeryvpoBaHunio 1 MeTPonornn B ceT VIHTepHET WK Mo exerofgHoMy MHOpMaLMOHHOMY yKasa-
Ten «HauuoHanbHble CTaH4apPTbI», KOTOPbIA ONyG/NKOBAH MO COCTOSIHMIO Ha 1 stHBapsi TEKYLLEro roAa, v no Bbinyckam
eXemMeCA4YHOro MHGOPMaLMOHHOTO ykasaTens «HaunoHanbHble cTaHAapTbl» 3a TekyLuii rod. ECim 3aMeHeH CCbI/TOYHBbII
CTaHAapT, Ha KOTOpbI faHa HejaTWpoBaHHAs CCblKa, TO PEKOMEHAYeTCA UCNONb30BaTh AeCTBYOLY BEPCUIO 3TOTO
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B flaHHYI0 BEpCUi0 U3MEHEHWA. ECnn 3aMeHEeH CCbINTIOYHBIV CTaHAApT, Ha KOTOpbIi
faHa gatupoBaHHas CCbl/ika, TO peKoMeHAyeTCs UCNOob30BaTh BEPCUI0 3TOr0 cTaHgapTta C yKa3aHHbIM Bbille rofom yT-
BepXAeHns (NpUHATUA). Ecnu nocne yTBepXAEHUS HaCTOALEro cTaHAapTa B CCbIIOYHBIA CTaHAApPT, Ha KOTOpbIA AaHa
[aTMpoBaHHas CCblsika, BHECEHO U3MEHEHMWe, 3aTparuBalLLee NosIoKeHUe, Ha KOTOPOe AaHa CChiKa, TO 3TO NOMOXeHne
pekoMeHayeTCst NPUMEHATb 6e3 yyeTa JaHHOTO U3MEHeHNUs. ECnu CCbINOYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Nono-
eHUe. B KOTOPOM JlaHa CCbl/IKa Ha HEro, pekoMeHAyeTCcs NPUMEHATL B YaCTU, He 3aTparvBatoLLell 3Ty CCbIKY.

3 TepMuUHbI N onpeaeneHns

3.1 B HacTosWweM cTaHgapTe npuMmeHeHbl TepMuHbl Mo TOCT 30416 1 FTOCT 12248. a Takxe cnegyro-
e TeEPMUHBbI U UX onpefeneHuvs:
3.1.1 cnabble rpyHThI: Mo [1]. [2].

N3paHue oduuymanbHoe
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3.1.2 rAMHMCTBbIE TPYHTbI NOBbIWEHHOW BAaxHocTu: Mo [2].

3.1.3 ecTecTBeHHasa CTPyKTypa rpyHTa: CTpoeHue rpyHTa B yC/1I0BUSX €ro NPUPOAHOro 3aseraHus.

3.1.4 HeHapylweHHasa CTPYKTypa rpyHTa: CTpyKTypa rpyHTa B o6pasue, oTobpaHHOM M3 Maccusa 1 Co-
XpaHVBLUEM NPUPOAHYIO CTPYKTYPY.

3.1.5 HapylleHHaa CTpyKTypa rpyHTa: CTpyKTypa rpyHTa B o6pasue, noaBepriiemMcs pasIMyHbIM BO3-
OencTBmam nnm cchopmMoBaHHOM NPW 3aflaHHOM MI0THOCTU-BNAXHOCTH.

3.1.6 nckyccTBeHHas (TexHoreHHas) cTpykTypa: CTpyKTypa rpyHTa, Nosly4eHHas B NpoLecce TeXHO-
nornyecknx onepawuii Npyu BO3BeAeHNM TPYHTOBOIO COOPYXEHUS.

3.1.7 nacTa: I'pyHT, NOMYyYEHHbIN NOCNe ero BbICYLUMBaHWSA, pa3MesibYyeHna U fobaBneHns BoAbl A0
BJ/I&XXHOCTWN Ha rpaHunLe TeKyyecTu.

3.1.8 aByxdasHoe COCTOsHNE TpyHTa (BoAOHachIWweHHOoe): COCTOsAHME TPpyHTa Npu KoadhduumeHTe
BoAoOHacbIWweHna r 0.95 1 npakTMyeckom OTCYTCTBUM ra3oobpasHon dasbl.

3.1.9 Tpexda3Hoe cocToAHME TpyHTa: COCTOAHME TpyHTa Npu KoadduuneHTe BOLOHACHIWEHNSA
MeHee 0.95 1 cogepxalemM razoo6pasHyto a3y B KONIMHECTBEHHOM OTHOLWEHUM 60nee 5 % ob6bema nop.

3.1.10 cxxmmaemocCTb: Vi3MeHeHMe o6bema rpyHTa nog BANSHUEM CXaTuS OT AeCTBYIOLW el BHELLHEN
Harpysku B YCNOBUAX HEBO3MOXXHOCTW GOKOBOIO paclUMpeHnsl, KOTOPOe XapakKTepnsyeT ero KOMNPeCCUoHHbIe
cBolicTBa.

3.1.11 koHconuaaums: 3atyxatollee BO BpeMeHU AethopMUpoBaHmne HeCKasibHbIX TPYHTOB NOJ BO3Ael-
CTBUEM BHELLHEeN Harpysku.

3.1.12 koMmNpeccnoHHble NapameTpbl: MNokasaTenu, 3aBucsALIne OT PU3MKO-MEXaHNYECKMX CBOUCTB
FPYHTOB W YMN/IOTHSAIOLEN Harpy3ku 1 XxapakTepusytoline 3aBUCMMOCTb CTabuM3nMpoBaHHOM OCadKn OT Ha-
rpyskn. OnpefensatoTca MO KOMNPECCUOHHOW KPUBOW, MOCTPOEHHOW MO pe3ynbTaraM UCMbITaHWA Ha KOM-
npeccuio.

3.1.13 cTpyKTypHaa NPOYHOCTb FPyHTa Ha cxaTue: KoMmnaekcHas xapakTepucTuka NoBefeHUs rpyH-
Ta. 9KBUBa/IEHTHAA NOPOroBOli Harpy3ke, TO/IbKO NOC/E NPEBbIEHNSA KOTOPOU HauMHaeTCa UHTEHCMBHOE CXa-
Tne rpyHTa (Nnpu n > 0.005. rge X — oTHocuTenbHasa gecopmauus).

3.1.14 moaynb pgedopmaunn rpyHTa: O606LeHHas XxapakTepuctvka AeopMmpyemocTu TpyHTa,
npepcTaeBnsaoLwas cobon KoathPULMeHT NPONOPLNOHAIBHOCTM NIMHENHOM CBA3WN MeXay npupalleHusammn gas-
NleHnna Ha ob6pasew un ero gedopmanmen.

3.1.15 moaynb ocagku: OTHocuTeNbHasa gedopMaLlms rpyHTa, BblpaXeHHas B NpoOMWsX, onpegense-
Masi No0 KOMMPECCUOHHOV KPVBOW A151 3aaHHO HarpysKku.

3.1.16 KOHCONMAaLNOHHbIe NapamMmeTpsbl: MNMoka3aTenn, 3aBucsaLme ot PU3NKo-MexaHNYeCknx CBONCTB
TPYHTOB M BPEMEeHW BO3AeNCTBUS MOCTOSIHHOW Harpysku, xapakTrepusylowme 3aBUCUMOCTb HeCTabuansmpo-
BaHHOW ocafkun oT BpeMeHn. OnpenenstoT no KoMconuaaunoHMoli KpnBom, NOCTPOEHHOW NO pe3y/ibTaTam uc-
NbITaHWA Ha KOHCONMAAUMIO.

3.1.17 KOHCONNAAUMOHHbI NapameTp NepBOro atana KoHconugaunum ([oPnNbTPaLNOHHOW KOH-
conupaumn): YrioBo KoaduUMeHT NepBoro NPSMOSIMHENHOMO yyacTka KOHCONAALMOHHON 3aBUCMMOCTH
Buga X = ca/)-

3.1.18 KOHCONMAALNOHHbIA NapameTp BTOPOro atana (MepBUYHON hunbTpaLMoHHOM KoHconnaa-
umn): KoatpcpnumeHT koHconuaaumm (Mim o606 eHHble KOHCOTMAAUNOHHbIE NapamMeTpbl, NokasaTesb cTene-
HW KOHCOoNMaaLumn).

3.1.19 KOHCOMNAAUNOHHbIN NapameTp TpeTbero atana (BTOPUYHOU PUNbTPaALMNOHHOW KOHCOU-
Aauunn): NokasaTenb CTEMEHN KOHCOMMAALNN.

3.1.20 KOHCONMAAUNOHHbIV NapameTp 4YeTBepTOro sTana (KOHconupauunm O6BHLEMHOW nonslyde-
CTN): YrnoBoii KoadhhnumMeHT YeTBEPTOro NpsiMosIMHENHOro yyacTka kpmsoi Buga X = fllg/).

3.1.21 cxema ucnbITaHWii: Cxema, Ha3HavyeHHas Npu MNPOeKTUPOBaHWUM U3 YCOBUIA paboTbl FPpyHTa
B CUCTEME «COOPYXeHNe — FPYyHT» U yKasaHHas B 3af4aHun Ha UchnbiTaHue.

OCHOBHbIE CXeMbI UCMNbITaHWNIA:

- 1O PeXxuMy HarpyxeHus obpasua:

- MO YC/IOBUIO OTXaTWsi NOPOBOI BOAbl U3 06pasLa.

3.1.22 pexum HarpyxeHua obpasua: Bpems nepegaym cTyneHun Harpy3ku Ha obpaseL, 1 Bpems ee Bbl-
LepXBaHuA.

3.1.23 ycnoBue oTxaTusa NopoBOW BoAbl M3 ob6pasuya: Co3pgaHue ycnoBuii A1 BO3MOXHOCTU OT-
XaTua NopoBoi BoAbl (OTKpbITasi CXema) 1 YCNoBUiA, NpY KOTOPbIX OTXaTnue NopoBOW BOAbl UCKIOYaeTcs (3a-
KpbITasi cxema).
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4 O6uwume NONOXKEHUA

4.1 MeTOAMKA KOMMPECCUOHHbIX U KOHCOMMAAUMOHHBLIX UCMbITaHWA, NpeAcTaB/fieHHble B HACTOSLLEM
cTaHfapTe, pacnpoCTpaHATCA Ha rPyHTbI knacca ll, Ha rpynnbl — CBA3HbIE TPYHTbI, HA TUMbl — MUHepasib-
Hble 1 BroreHHble (OpraHnyeckrne n opraHoOMMHepasibHbIE), a Takxe Ha Bce ux Buabl no FOCT 25100.

4.2 HacTtoawmi cTaHgapT ycTaHaBAuBaeT cnefylolmne MeTodbl 1abopaTtopHOro onpefesieHns xapakre-
PUCTUK AedOPMMPYEMOCTUN FPYHTOB:

- KOMNPEeCCUOHHOe cXaTtue (C 3afaHHbIM PEeXNUMOM HarpyxeHus);

- KOMMPECCUOHHO-KOHCO/IMAAUNOHHbIE UCMbITAHUA (MO Pas3/INYHBLIM CXeMam);

- KOHCO/IMaLMNOHHbIE UCMbITaHUS.

4.3 MpepcTaB/ieHHblE B HACTOALWEM CTaH4apTe METOAUKM KOMMPECCUOHHBIX U KOHCONMUAALMOHHBIX UC-
NbITaHUIN NpefycMaTpuBaloT onpejesieHne nokasaTesneil cxmMmaemocTu 6e3 60KOBOro pacliMpeHns npu oT-
BO/le MOPOBO XNAKOCTU B BEPTUKa/IbHOM HanpaB/ieHUNn BBEPX U BHU3 WU TOSIbKO BBepX NG00 6e3 oTBoAa
BOAbl. MonyyeHHble napamMeTpbl cnefyeT yunTbiBaTb MPY NMPOEKTUPOBaHUM KOHCTPYKUUM HacbInu (B Cryvasax
MCMONb30BaHNSA CnabblX rPYHTOB B OCHOBaHUWN HaCbINW W MVNHUCTbLIX FPYHTOB MOBbILLEHHOW B/IXHOCTU B Ha-
CbINK) B pacyeTax 3HayYeHWli KOHEYHOWN OcafKu rpyHTa u BPEMeHU AOCTUXeHUs Tpebyemoi cTeneHu KOHCO-
nnaauun (MNM MHTEHCUBHOCTW OCafKun) MOA, PacyeTHOW Harpyskoli npyv MoAenvpoBaHuMKU B OMbITe YC0BUiA
peasibHOro cxatusa pyHTa.

4.4 O6wme TpeboBaHUA K /1aboOpaTOPHbIM MUCNbITAHUAM FPYHTOB, 060pyA0BaHMO, Npubopam, nadopa-
TOPHbIM NomeleHamM — o FOCT 30416.

4.5 ANnsA ncnbITyeMbIX FPYHTOB AO/MKHbI 6bITb onpefeneHbl uUsnyeckme xapakTepuCcTUKN 1 paccynTaHbl
cnepytolime nokasaresnin: NIOTHOCTb CyXOro rpyHTa, KoadMULNEHT NOPUCTOCTU, KOIMADULMEHT BOJOHACHILLE-
HUA (a TakxXe Apyrune xapakTepuCcTUKN B COOTBETCTBUM C TEXHUYECKUM 3a[aHNEM Ha UCTbITAHUSA).

Takve xapakTepuCcTUKM FPYHTOB, Kak OTHOCMTe/IbHas NpocagovyHOCTb U OTHOCUTENIbHOE HabyxaHue, 1 apy-
rme cnepyet onpefensatb no FOCT 12248.

4.6 Kpome TpeGoBaHWUii K TaGOpaToOpHbIM UCMbITaHUAM rpyHToOB no TOCT 30416. Kk MeToAMKe onpege-
neHns fedopMaLOoHHbIX CBOWCTB rPyHTOB MO 4.1 nNpeAbasasioTcsa cnepytolme TpeboBaHMA K Ka4ecTBy 06-
pasLoB 1 MeToAy VCMbITaHWiA:

- COCTOsiHWe o6pa3La [A0/DKHO COOTBETCTBOBATL COCTOSIHUIO TPYHTa B €CTECTBEHHOM 3asieraHnmn (OCHo-
BaHWM) WM 3aaHHOMY MO MJIOTHOCTU-BNAXHOCTU (B COOPYXeHUN);

- rpaHuyHble U BpeMeHHble YC/I0BUS 3arpyxeHus n AedopMMpoBaHUsl rpyHTa B COOPYXEHUU KN B OC-
HOBaHUM [O/HKHBbI MOEeNNPOBAaTLCA NPU UCTIbITAHUSAX;

- A1 yyeTa COBMECTHbIX YC/I0BUIA PaboTbl FPpyHTa M KOHCTPYKLMW AO/MKHbI Takke MoAennpoBarbcs
BHELUHNE 1 BHYTPeHHNe hakTopbl. K BHELWHNUM hakTopam OTHOCAT; CTaTUveckue Harpysku Ha rpyHT, uameHe-
HWUS TMAPOreosI0rMYeCKMX YCIOBUIA, PeXMM Harpy>XeHUs, K BHyTPeHHUM hakTopam — U3MeHEHUS CTPYKTYpbI U
COCTOSIHUSA TPYHTa 3a CYeT (PU3NKO-MEXaHNYECKMX MPOLLECCOB, NMPOUCXOAALWMNX NPU ero YNJIoOTHEHUN.

4.7 O6bEM UCNbITAHUI Ha KOMMPECCUIO 1 KOHCOMMAALMIO 3aBUCUT OT YnC/la BblAEIEHHbIX INTOOTNYe-
CKU OAHOPOAHBbIX C/I0eB B TOJILWE rPyHTa (MWIN B pacyeTHbIX C/I0SX FPyHTa B COOPY>XEHUN), YCOBUiA paboTbl
rpyHTa 1 oT ctaguu npoektnposanus (3), [4]. Kpome Toro, npn HasHauyeHUN o6bema UCMbITaHW AN KaXA0ro
Bbl[l€/IEHHOTO C/1051 YAC/O UCMbITaHUA AO/HKHO Ha3HavyaTbCs B COOTBETCTBMM C TpeboBaHUAMU cTaTUcTuye-
ckoil 06paboTku. CrnefoBaTenibHO, YMC0 06pasL0B M CXeMa MCMbITaHWi Ha KOMNPECCUIO 1 KOHCOMMAALMIO B
KaXK,OM KOHKPETHOM Crlyyae AOJ/DKHbI yKa3blBaTbCA B TEXHUYECKOM 3afaHuu Ha ucnblTaHus. Cxema ucnbita-
HUA [O/DKHA BKIIOYATb B CE6S1: 3HAUYEHUS PacUHETHbIX Harpy3oK, pPexmnm ux npusioXeHus, ycnoBus gpeHnpoBa-
HUA (O4HOCTOPOHHEE, ABYXCTOPOHHEE) 1 OTXaTnsa (0TTOKa) MOPOBOI BOAb!I (OTKPbITass UM 3akpbiTas CXema).

4.8 MNpw npoBefeHNN KoMMN/eKca UcnbiTaHNn 06pa3LoB rpyHTa C HeHapyLLUEeHHOM CTPYKTYpOoli Heobxoau-
MO. 4TOObI BCE UCMbITaHNS NPOBOAUAN Ha 06pasLax O4MHAKOBOW COXPaHHOCTW.

Mpy MchbiTaHNAX 06pa3LoB C 3aJaHHOM M/IOTHOCTBIO U BA@XHOCTBIO [0 Hayasna MepBoro UchbiTaHus
cnepyeT NOArOTOBUTL CTOMIBKO FPYHTA, YTOObI €ro XBaTUI0 Ha BCe NPeAyCMOTPEHHbIE UCMbITAHUSA.

Meprof BpemMeHN UCMbITaHU BCEro KOMM/eKca AO/HKEeH ObITb KaKk MOXHO KOPOYe, HO C y4eTOM BPeMeHU
BblAEPXNBaHNSA CTYMEeHel Harpysku.

4.9 OnpepfensoT TpuU rPynMbl NoKasaTesieil CBONCTB MPYHTOB: KNacCUMMKaLMOHHbIE, KOCBEHHbIE U NpsAMbIe.

MNop knaccnmrkaLMOHHbIMY MOoKasaTeIIMN NOHMMAIOT NokasaTenn, NpUMeHsiemMble 415 kiaccuduympo-
BaHVA UV CPaBHEHWS OAHOro rnokasaTesis ¢ ApYrnMm.

KOCBEHHble rnokasaTesin — 3TO NnokasaTesin, YCTaHOBJ/IEHHbIE MO CYLLIECTBYOLWNM KOPPENSALNOHHbLIM 3a-
BUCMMOCTAM C APYIrMMM MPSAMbIMU NOKasaTesiiMvM 1 UCNofib3yeMble 4715 NpeaBapuTe/lbHON OLEHKU CBOMCTB
rPYHTOB 1 OPMEHTUPOBOYHbIX PAcHeTOB VX AedopmaLnii.
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MpaMble nokasatesin — 3TO NokasaTesnn, onpegesisieMble HeNOCPeACTBEHHO U3 OMbITa, falolmne Koum-
YeCTBEHHOE BblpaXeHne CBOMCTB N UCMO/b3yeMble A/19 OKOHYaTeNIbHbIX pacyeToB Aedopmauuii.

4.10 HacTtoAwmin cTaHgapT ycTaHaBNuBaeT MpsMble MokasaTtesiv AedopMaLNOHHbIX CBOWCTB FPYHTOB
(MUHepanbHbIX, OPraHOMUHEPa/IbHbIX, OPraHNYeCcKnX), KOTOpPble MOTYT 6bITb NCMOJ/Ib30BaHbl TAKXe 1 Kak Knac-
CUNKaLNOHHbIE.

MpsiMoli MeTof MCMbITaHWii NPUMEHSAIOT 47151 YCTaHOB/IEHUS KOMMPECCMOHHOIO M KOHCO/MAAUNOHHOIO
napameTpa, ec/in BCe nokasaresnn, UCNosib3yeMble /15 ero BbIYMCEHNS, MOTyT 6bITb OnpeAenieHbl 13 OnbITa.

4.11 Kpome TOro, nokasarvesin MeXaHW4eCKnX CBOWCTB FPYHTOB MOTYT 6bITb CTaHAAPTHbIMU (MCNONb3Y-
eMbIMW /19 pacyeToB, BbINO/IHAEMbIX B COOTBETCTBMU C HOPMATMBHbBIMU AOKYMeHTamMu) 1 creunasibHbIMU
(oTAnyaroWMMNUCA OT NPUHATBIX B HOPMATUBHbIX AOKYMEHTax 1 onpegensieMbIMn B COOTBETCTBUN C HOBbIMU
pacyeTHbIMM CXemamMu 415 NPOrHo3a NoBeAeHNA KOHCTPYKLUNN).

4.12 MeToAbl UCNbITaHWA MOTYT 6bITb KOCTUPOBAaHHbLIMU, T. €. periaMmeHTMPOBaHHbIMU OhULMaTbHLIMU
cTaHgapTamu, 1 TPagULUMOHHBLIMA, T. €. OOLLENPUHATLIMU.

4.13 B HacToswWeM cTaHgapTe npuBeaeHbl:

- CTaHAapTHble METOANKM KOMMPECCUOHHO-KOHCONUAALUNOHHBIX UCTbITaHuii rpyHTOB no TOCT 12248.
a Takxe TpaauLMOHHbIE (06LWENPUHATLIE);

- CTaHAapTHble nokasaTenun fedopMaLnOHHbIX CBOMCTB FPYHTOB B YC/1I0BUSIX KOMNPECCUOHHOTO CXaTus
no NOCT 12248. a Takxke TpaguUNOHHble (06LeNpUHATLIE).

4.14 OCHOBO AN BbIYUCIEHNSA KOMMPECCUOHHbIX XapaKTepPUCTUK FPYHTOB ABNSOTCS:

- KOMMNpeccuoHHas KpuBas, NOCTPOEHHas B KoopauHatax v Prrae — oTHocuTenbHas gedopmaums.
P, — cTyneHb Harpy3ku;

* 3HayeHMs OTHOCUTe/IbHOWN Aedhopmauun obpasua rpyHTa, UKCMpPOBaHHbIE Ha MOMEHT AOCTUXEHUS
ycnosuin ctabunusaumn gedopmaymm nog 3afaHHbIMU CTYNEHAMM Harpy3sku /Yon.

4.15 OCHOBOI ANS1 BbIYMCAEHUS KOHCOMNAALMOHHbBIX XapakTepUCTUK FPYHTOB ABNAIOTCA:

- KOHCOMMAALMOHHbIE KPUBbIE, MOCTPOEHHbIe B KoopauHaTax /v Igf. unn ¥ wm k-, Int/ (rge t.— Bpe-
Ms [OCTUXEHMS a.);

- BpeMs JOCTWXEHUS 3aaHHOWN OTHOCUTeNbHOW AedhopMaLumm A nnu CTeNeHU KOHConMaauun (Bbipaxe-
HVe a B MPOLEHTHOM COOTHOLUEHMM) 1,. % ob6pasLa rpyHTa ¢ 3afaHHbIMU YC/I0BUAMU hUIbTpaLun.

5 MeToabl onpegeneHns nokasaTesneii 4edhopMaLMOHHbIX CBONCTB CBS3HbIX
rPyHTOB

5.1 CywHOCTb MeTo4a KOMMPECCMOHHOTO CXaTus

5.1.1 WcnbiTaHne rpyHTa MeTo40oM KOMMPECCUOHHOIO CXaTusi MPOBOAAT ANA onpefesieHns cnegyrowmx
XapakTepucTuk gecopmmpyemocTu:

- OoTHocuTenbHas gedopmaumsa nP(.

- Moaysfb ocagku eP|,

- moaynb gecdopmauunmn EP),

- CTPYKTYpHas NPOYHOCTb rPyHTa Ha cxartue Hcexp,

- KOHCONUAALMOHHBIN napameTp Tad,

- napameTp 06bEMHON Nonsy4vecty TN,

- KO3 PULMEHT KOHCONMAALUN NEPBUYHON ONbTPALMOHHON KOHCONNAAL M cu,

- rokasareflb CTeneHn KoHconngaumm n.

- 0606LeHHbIV KOHCONNAALNOHHBIA NapameTp b,.

5.1.2 XapakTepucTukm no 5.1.1 onpegensatoT no pesynbraTaM MUCNbITaHUA 06pa3yoB rpyHTa B KOMMpec-
CUOHHBIX Npubopax (ogomMeTpax), UCKoYaloLWmnX BO3MOXHOCTbL GOKOBOro paclumpeHus obpasua npu ux Ha-
rPY>XEHUN BEePTUKa/IbHONW Harpy3kon (HopManibHbIM AaBNeHneM).

5.1.3 [imana3oH Harpysok, Npu KOTOPbIX MPOBOAAT KOMMPECCUOHHbIE UCMbITAHUSA, U CTYMEeHU Harpyxe-
HUS yCTaHaBAMBAIOT UM NPUHUMAIOT B Npeesiax NoslyTOPHOro 3HaYeHWsI NMPOEKTHOM Harpysku Ha rpyHTOBOe
OCHOBaHue (U1 Ha pacyeTHble CMou B HacbIinu). Harpyska, nog KOTOPoi Ao/HKeH YNNOTHATLCA obpasel, B Uc-
NbITaHUM Ha KOHCONMAALMIO, yCTaHaB/IMBaOT PACYETOM.

5.1.4 Ansa vcnbITaHWi NCNONb3YOT 06pasLbl rpyHTa:

- HeHapyLeHHOro C/I0XKeHNS C NPUPOAHOYM BNaXXHOCTbIO, OTO6paHHbIE U3 OCHOBAHUSA HacbINu;

- HeHapyLeHHOro C/I0XEHUA — OTOOGPaHHbIe N3 OCHOBaHWA HacbIN N BOAOHACILLEHHbIE;

- HapyLeHHOro C/I0KEHNsA — C 3a4aHHbIMU 3HAYEHUSAMUN MJIOTHOCTU U BI&XXHOCTY;

- C HeHapyLeHHO CTPYKTYpOi — OTO6paHHble U3 HaCbINu.
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5.1.5 VcnbiTaHua NpoBOAAT MO CieAyoWnMM cXeMmaM, KOTOpble yYKasbIiBaloTCA B 3aaHNN:

- OTKpbITas, Npv KOTOPOl obecneyumBaeTcs CBOOOAHBLIN OTTOK BOAbI M3 06pasLa yepes wramnbl Npu pas-
NINYHBIX YCoBUAX nnbTpaumm (OAHOCTOPOHHSASA, ABYXCTOPOHHSASA);

- 3aKpbITas, Npy KOTOPOW oTxaTue BOAbl U3 06pa3La UCK/IoHaeTCs;

- TEeCTUPOBAaHHbIN PEXUM MPUNOXKEHNA Harpy3ku;

- 3afaHHbIli PeXUM MPUIOXKEHNS Harpy3Ku.

5.1.6 VicnbiTyemblli o6pasel A0/HKeH UMeTb DOPMY LUANHAPA NPU OTHOLWEHUN BbICOTbI K AMamMe-
Tpy 1:3,5.

5.1.7 B npouecce KOMNPECCMOHHO-KOHCOMNAAUNOHHbIX UCNbITaHWNI BeayT xypHasn no FOCT 12248
1 AONOJSIHUTENbHO NpegnaraeMoi hopme (CM. NpusioxeHune A).

5.2 Mpunb6opbl U 06opyaoBaHue

5.2.1 B cocTaB yCTaHOBKM 4151 KOMNPECCUOHHbIX Y KOHCONMNAALNOHHbIX UCMbITaHWI TPYHTOB B YC/IOBUSIX
KOMMPECCUOHHOIO CXaTus A0/MKHbI BXOAUTb.

- oAOMeTp, COCTOoAWMIA 13 paboyero KosbLa C BHYTPEHHUMY pasmepamMu B 3aBUCUMOCTU OT pa3mMepoB
LMANHAPUYECKO 0601iMbl, NepOprpoBaHHbIX LTAMMNOB (BEPXHEr0 U HUXHEro B BuAe neptoprMpoBaHHOro
BK/IaAblwa), NoaaoHa ¢ eMKOCTbIO ANA BOAbl:

- MexaHu3M /19 BEPTUKa/IbHOTO Harpy>xeHus obpasua rpyHTa;

- YCTpOWCTBa A/151 U3MepeHnst BePTUKa/IbHbIX Aedopmaumii obpasua.

5.2.2 Ana ucnbiTaHnii TopdoB, canponenein. NNoB, a Takke MMUHUCTbIX TPYHTOB C pas3/InyHbIM Coaep-
)XaHVeM OpraHM4yeckoro BeLlecTBa MSATKOMIACTUYHOMW, TeKyYen1acTUUYHOM 1 TeKyyeii KOHCUCTeHUUN crieqyet
MCMO/Ib30BaTbh MOAEPHU3NPOBaHHbIE MPMGOPbLI CO CAeAyLWNMN NoKasaTeamu:

- NpMBOopPbI AOMKHbI 6bITb CHAGXeHbl 06MerYeHHbIMU WTamnaMn 1 ypaBHOBELLEHHBIMWU 3arpy304HbIMU
yCcTpoicTBamu:

- [OMKHa obecneunBaTbCA nepegadva Ha obpasel, MasibiX CTyNeHeil HOPMasIbHOro AaB/IEHNS U BO3MOX-
HOCTb Pa3BUTUSA 3HaUNTE bHbIX AedopMaunii cxatmsa (4o 50 % BbICOTblI 06pasua) N X N3MepeHus;

- nepdopauys LWTaMnoB A0/HKHA 06ecrneunBaTb CBOGOAHbIV OTTOK ODXMMaeMO 13 o6pasLia NopoBoii BOAbI.

5.2.3 MpeanoyTnTenbLHO, YTOo6bl 0AOMETPbI 6blM 060pyA0BaHbl NporpaMMHbIM ob6ecnevyeHneM, gaTyu-
KaMun HanpshkeHuin 1 gedopmaumnii, a Takxke yCTpocTBamMu aBTOMaTMYECKOW perncrpauuu v sanucu gedop-
Maumm obpasua npu ero ynaoTHeHUU. Bece nepeyncrieHHoe Bbile 060pyAoBaHUe AO/DKHO NPOMTU aTTecTauunio
(c™m. pasgen 2).

5.2.4 KomnpeccunoHHble Npubopbl criefyeT TapypoBaTh Ha CXaTue C NOMOLbIO METaUI/IMYECKOro BKa-
Ablwa. MakcumasnibHoe fAaBfieHune npu TapupoBKe A0/HKHO 6bITb paBHO 0.6 MMMa. HarpyxeHue cTyrneHaAMn —
0.05 Mla c BblAEPXKOM 2 MUH NPU KaxXaol 3arpyske 1 pasrpyske npubopa.

CpeacTBa M3MepeHuii A0/MKHbI NoaBepraTbCa Nepnoanyeckoin nosepke (kasiMbpoBKe), a NcnbiTateslbHoe
o6opyfoBaHve — aTTecTauuu, BKIOYaloLLe B cebs1 06a3aTe/ibHY0 TapnpoBKY A1 y4eTa CO6CTBEeHHbIX gedhop-
Maunii npnbopa (cxMMaemMocTb AeTasneli n hunbTPOB) B COOTBETCTBUN C TPeBOBaHNAMM K UX SKCNyaTaumu.

Ans vcknoyeHua gedopmaunii npuéopa M3 nokasaHuii gedopmaumnm obpasua rpyHta nog Ton nnm
VHOI Harpy3koi, NoslyYeHHbIX NPy UCMbITaHUW, CriedyeT BbIYECTb MOKasaHus gedopmauum npuéopa, nosny-
YeHHble MpY ero TapupoBaHUK NOJ TEMU e Harpy3kamu.

N3meputenbHble NprbopbI AO/HKHBI NEPUoANYECcKU NoABepratbCs MeTPOsIOrMYEeCKUM NPOBEPKaM U UMETb
BeZIOMOCTb MOMNpaBoOK B Npeesiax paboyero gnanasoHa Kaxgoro npubopa (cm. FOCT P 8.563, TOCT P 8.568).

5.2.5 MNorpewHoCcTb U3MePEHU NpU UCMbITaHWAX He A0/KHA NpeBbIwaTh:

0,02 r— npu onpegeneHnn maccbl obpasua;

0,1 MM — MpV N3MEpPeHUn reoMeTpPUHECKMNX pasmMepoB paboyero (pexyLluero) KosbLa, onpeaenstoLlero
pa3mMepbl 06pasua;

0,01 MM — npu nsmepeHnn gedopmanmini obpasua;

1% — nNpu U3MepeHnn NpPUKNaabIBAEMON Harpy3kn (CTYNeHU HarpyXeHus).

5.3 MoparoTtoBka K McnbiTaHUo npnéopa n obpasya

53.1 MoAroToBKy NPYGOPOB U N3MEPUTENIbHBIX YCTPOMCTB K KOMMPECCUOHHBIM M KOHCOMNAALVOHHBIM
MCMbITaHNSAM NPOBOAAT B COOTBETCTBUM C TpeboBaHusmMu MOCT 12248 n TOCT 30416.

Mepen ucnbiTaHeM U3MEPSAIOT AMaMeTp U BbICOTY paboyero KosibLa 1 B3BELUMBAIOT ero ¢ TOYHOCTbIO,
yKaszaHHol B 5.2.6.

3a BbICOTY 1 AnamMeTp paboyero KonbLa NpUHMMAIOT UX cpefHeapudmMeTnyeckoe 3HayeHne (M3 HECKOSIb-
KNX U3MepeHNit).
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5.3.2 lns co3gaHns OTKPbITOM CXeMbl UCNbITaHUA HEOOXOAMMO NPeayCMOTPETb UCMNOIb30BaHNE KPYX-
KOB (h1NIbTPOBa/IbLHOW GyMaru, Bblpe3aHHbIX CTPOro No BHYTPEHHeMY AnaMeTpy paGouero Konbla, A8 co3aa-
HUS 3aKPbITOM CUCTEeMbl — BOAOHENPOHULaeMbIX MPOKIaA0K, NOArOTOB/IEHHbIX aHa/IOTMYHO BOAOMNPOHMLae-
MbIM. HO U3 APYrOro Marepuana.

5.3.3 B nepvog NoArotoBKM M NPOBEAEHUS UCTbITaHWIT HEOGXOAUMO NpesyCcMOTPETbL Mepbl Mo npefo-
XPpaHeHUo 06pa3LoB rpyHTa OT BbIChbIXaHUS (CO34aHne 3alMTHbIX 060/104€eK, NCMO/b30BaHMe YEX/IOB U T. M.).

5.3.4 [lns BOAOHAaCbILWEHMA (00yBNaXHEHUS) 06pa3L0B rpyHTa A0oMnyCckaeTcs MCNob3oBaTb BO4y NUTbe-
BOrO KayecTBa, eC/M B 3aaHUN Ha UCMbITaHVe He NPUBEAEHbI yKa3aHUsA Mo MCNOMb30BaHUIO0 ANCTUNINPOBaH-
HOl NIM6BO rPYHTOBOW BOAbI C MecTa oTbopa o6pasua.

5.3.5 MeToaMKa NoAroTOBKM 06Pa3L0B K MUCMbITAHNSIM 3aBUCUT OT CTPYKTYPbI FPyHTA.

MeToauka n3rotossieHMs obpasia rpyHTa ¢ HeHapyLleHHOl CTPYKTYpol npueefeHa B NpuaoxeHun b.

MeToauka M3roToBneHUs o6pasua rpyHTa ¢ 3aflaHHbIMU 3HAYEHUAMU BI@QXHOCTU U MJIOTHOCTU CYXOro
rpyHTa npvBegeHa B NpunoxeHun B.

5.3.6 1719 KOMMPECCMOHHO-KOHCOTMAAUNOHHbIX UCMbITaHUA FPYHTOB C HEHaPYLUEHHOW CTPYKTYypOii 13 06-
LLlero 4ymMcna MOHOIMTOB criefyeT 0To6paTh «NpeAcTaBUTesIbHbIe» MOHOMUTLI ANS KaXA0ro BblAeNeHHOro cros,
npupoaHasi BNaXHOCTb KOTOPbIX COOTBETCTBYET pacyeTHOM BNAXHOCTW A1 fAaHHOro cfos (cpegHemegmaHHoe
3Ha4YeHne no rpadmky paccesiHUs 3HaYeHu i NPUPOAHONM BNAXHOCTU A1 BCErO C/1051), YKa3aHHOW B 3a4aHunu.

5.3.7 TpebyeMble 3HaUeHNs BIQXHOCTN 1 NJIOTHOCTU 06pa3L0B rpyHTa C HapyLLEeHHOM CTPYKTYpOit ycTa-
HaBMNBAOT. UCXOAS U3 PACUYETHOW CXEMbl COOPYXEHUSA U NPOEKTUPYEMOI KOHCTPYKUUW, U yKa3biBaloT B 3a-
AaHnn Ha ncnbiTaHue.

5.3.8 O4HOBPEMEHHO C NOArOTOBKOW 06pa3uoB A0/MKHbI ObITb OnpeaesieHbl nokasaresin U3nYeckmnx
CBOICTB UCMbITYEMbIX TPYHTOB: BMI@XHOCTb, Npeaesibl NAacTUYHOCTU, MMOTHOCTb, MNIOTHOCTb YacTUL, FTPYHTa,
rpaHyloMeTPUYECKUl CoCcTaB, CofiepXXaHne OpraHNYecKnx BeLecTB, CTENeHb PasfioXeHUs 1 30/1bHOCTb (415
TOpdhOB) B COOTBETCTBUM C yKasaHHbIMU B pasfgenie 2 HacTtosuwero craHgapta, FTOCT 5180. TOCT 10650,
FOCT 12536. FOCT 25100.

5.4 TMpoBeAeHUe UCMbITAHUS HA KOMMPECCUIO M KOHCOIMAaLMio No OTKPLITON U 3aKPbITOM
cxemam

5.4.1 MepeA UCNbITaHUAMM NPU HAMEYEHHOW B 3a4aHNN ABYXCTOPOHHEN hunbTpaumn Bogbl U3 obpasua
BEPXHUI 1 HWKHWIA ero Topubl ciefyeT NOKPbITb BAAKHBIMU KpyXXKaMy hunbTPoBasibHOWM Gymaru. Mpu ogHo-
CTOPOHHEW hnnbTpaumm Bogbl U3 o6pasLia HWKHUI ero Topew, NOKpPbIBalOT BOAOHENPOHNLLAEMO NPOKIaAKomn
WM UCNONB3YIOT CheunanbHbli BKAagbiw 6e3 nepdopaunm, NpefycMOTPEeHHbIN B KOHCTPYKUUX Nnpuéopa. 3Tu
Xe BKIaAbIWn UCNONb3YIOT A1 CO34aHNSA 3aKPbITOW CXeMbl UCNbITaHWNA.

5.4.2 KonbLo ¢ 06pasuom nomeLiaoT B O40METP M yCTaHaB/IMBalOT ero noj 3arpy3o4yHoe yCTPOKCcTBO
KOMMPECCUOHHOro nprnbopa. YcTaHaBAMBalOT Ha HY/eBOlM OTCYeT MHAMKATOPbI UAn Apyrue naMeputesibHble
ycTponcTBa (Mpy NoKasaHUAX, OT/IMYHBIX OT HY/S, UX 3anNUCbIBatOT B XXYpPHase Kak HavyasibHble).

5.4.3 BopgoHachblleHne cnegyeT NpoBoAUTb A8 Nepesoa obpasLa 13 TpexdasHoro COCToOAHUA B ABYX-
hazHoe (NO/IHOCTLIO BOAOHACHIWEHHoe). MNpu npeaBapuUTENlbHOM HacbILWEeHUN TpyHTa BOAOW Npubop ¢ 06-
pasuomM nomeluaroT nog Npecc; onyckatoT BUHT appeTupa Tak. 4Tobbl FPyHT He Habyxan, uim foBoAAT appe-
TUPHOE KOo/bLo Nprbopa 4,0 CONPUKOCHOBEHMSI C BEPXHUM WITaMnoM. HacbiwatoT o6pasey, no 5.3.4 rpyHTOBOIA
BO/OM, B3ATON C MecTa oT60pa o6pasua, rpyHTOBON BbITSXKKOM WA AUCTUANIMPOBAHHOM BOAOW. [lonyckaeTcs
1ncnosb3oBaTb BOAONPOBOAHYIO BOAY Npu HebGONbLIOW ee MUHepanusauun. [ns BOAOHACHIWEHUSA AOMNYyCKa-
eTca uUcnonb3oBaTh CheunasibHble YCTpoKicTBa UM Tpyokn. B nocnegHem criyyae ypoBeHb BOAbl B TpyOke
yCTaHaBNMBAIOT Bbllle BEPXHel rpaHn paboyero KofbLa 1 NoAAEPXMBAKOT €ro Ha NPOTSXXEHUN BCEro onbiTa.
[onyckaeTcs BogoHacbllWaTb obpaseL, MeTog0M 06paTHOro AaBrieHus.

5.4.4 Mocne NOKpbITUS BOAOW BCeli NOBEPXHOCTU BEPXHENO LWTamMna BOAOHACILLEHNE MOXHO 3aBepLUnNTb.

5.4.5 Mpn He06XOAUMOCTU MCMbITaHMUA 06pasua B BOAHOM OKPYXEHUU CNyCTA 3 MUH Noce NPpUIoXKeHUs
1-i cTyneHmn Harpysku noBTopuTh onepauuu no 5.4.3.

5.4.6 ina npoBeAeHNs KOMNPECCMOHHbIX UCMNbITaHWIA K TPYHTY NPUKNaAblBaloT HarpysKy HapacTarowumMmm
cTyneHamu (6e3 yaapoB). 1N 06pa3uoB rMHUCTBIX FPYHTOB TEKyYeil KOHCUCTeHUMK, canponeneii n Topcos ¢
B/I@XHOCTbIO 60nee 500 % pekoMeHAyHTCA cnepyrowme cTyneHn Harpysok: 0.0025; 0.005; 0.01; 0.025: 0.05;
0,10; 0.20 MMa n pganee A0 3a[aHHON MakCUMa/IbHOW Harpy3ku € ykasaHHbIM wwaroM. [Ans o6pasuos rvHu-
CTbIX TPYHTOB M1aCTUYHOIM KOHCUCTEHUMK, canponesnei n TopgoB C BAaXHOCTbIO MeHee 500 % pekomeHAy-
HOTCS cneayolme cTyneHn Harpysok: 0.01; 0,025; 0,05; 0.10; 0.20 MMNa v ganee 0 3a4aHHOM MakCUMasibHOM
Harpy3ku ¢ ykasaHHbIM Luarom.
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5.4.7 B 3aBMCUMOCTUN OT COCTOSIHUS FPyHTa YMC/IO CTyMneHel MOoXeT 6biTb B COOTBETCTBMM C 3adaHnem
Ha ncnblTaHe cokpalieHo. B 3aBMCUMOCTW OT yCNOBUI paboThbl FPyHTa B CUCTEME «COOPYXEHNE — FPYHT»
B 33[aHNM Ha UCMbITaHUA yKa3bIBaloT CNeLnasbHbI PEXNM HarpyxeHus obpasua.

5.4.8 Kaxayto CTyneHb HOPMasibHOrO [aB/fieHMs BblAEPXUBaKOT A0 YCNOBHONM cTabunnsaummn gedopma-
UMM obpasua. Bo Bcex cnydasax npuHMMaemas 3a YC/I0BHYHO cTabunmsaumio gehopmaumm MHTEHCUBHOCTb
ocafku He gosmkHa npesbiwaTts 0.01 Mm:

- Ansa cynecein — 3a 16 y;

- ANA CYINIMHKOB W [NIUH, OPraHOMUWHepasibHbIX U OPraHNYecknx rpyHToB — 3a 24 u.

5.4.9 Mpu 66nbWNX OCcagKax 06pa3La He06Xo0ANMO CrieAnTb 3a CUCTEMOI HarpyXXeHust n perncTpaumen
necopmanmi.

OpomeTp ¢ 06pasLoM Heo6Xo04MMO 3aluunLLaTh OT COTPSACEHNI N Pe3KUX TeMnepaTypHbIX KonebaHuii.

5.4.10 nA onpeaeneHnst CTPYKTYPHOW NPOYHOCTM FPYHTa Ha cxaTue P crp nepByto 1 Nocneayrolme CTyrneHmn
Harpyskun Heo6xoAMMO MpUHMMaTL paBHbiMu 0,0025 MlMa A0 MOMeHTa Havasia UHTEHCMBHOrO cxaTus obpasua
rpyHTa. 3a Ha4anNo NHTEHCUBHOIO CXaTuUs NPUHUMAKOT 3HaYeHne OTHOCUTeNbHOM Aechopmauunm obpasua /. = 0.005.
pachmyecknii cnocob onpeaeneHns CTPYKTYPHOM MPOYHOCTY FPyHTa Ha CxXaTue NpuBefeH B NpuioxeHum I

5.4.11 Ana panbHeWwero HarpyxeHuss obpasua nocne onpegeneHns Pclp 3a oyepeaHyto CTyneHb Ha-
rpy3ku npuHMMatoT 6nmxkaiiwee Kk PO 3HaueHne B cooTBeTCTBUM 5.4.6.

5.4.12 fjonyckaloTcs criefytolive BapnaHTbl KOMIPECCUOHHBIX Y KOHCOMMAALUMOHHbIX UCMbITaHWHA, KOTO-
pble fO/IXHbI OroBapnBaTbCA B 3aaHUN Ha ucnbiTaHusa (cm. 5.4.13—5.4.15).

5.4.13 Ecnn cxema KOHCONOoAauMOHHbIX ONbITOB HE OrOBOpeHa B 3aflaHM Ha UCMbITaHUA, TO Ha Kaxaon
CTYyNeHN HOPMa/TbLHOTO AaBJieHMs1 Ha 06pasel, rpyHTa 3anucbiBaloT 3HadeHusl gedopmaunn B criegytolleli no-
cneposaTes/ibHOCTH:

- nepBoe — cpasy nocse NpUIoXKeHUsa NepBoi cTyneHu, 3atem 4yepes 0.25; 0.5; 1.0; 2.0; 5.0; 10; 20;
30 MVH 1 fanee ¢ UHTepBa/IOM 14 B TeyeHMe NepBOro paboyero AHs;

- 3aTeM B Havasie 1 B KOHLe paboyero AHs A0 YCNOBHOW cTabunimsauun gecopmanmm rpyHta (cm. 5.4.8).

5.4.14 NcnbiTaHne Ha KOHCONUAAaUMIO Takke COBMELLaloT C KOMMPECCUOHHBLIMWU UCNbITaHNAMU. OfHaKO
3anucb gedopmaumn BoO BPEMEHN NapasifieNlbHO UCMbITYEMbIX UAEHTUYHbIX 06pasLoB NPOBOAAT NpU YNioT-
HEeHUW Mnopg OAHOW (pacyeTHOl) N3 NpuKIagblBaeMblX CTyneHeli HOpMasbHOro faB/fieHNA B COOTBETCTBUU
¢ 5.4.13. Npu ynnoTHeHUN Nog ApYrumun cTyneHamu gedopmaumm UKCUpPYOT B MOMEHT UX NPUIOXEHNS N B
KOHLe paboyero AHs. 3aTeM B Hayasie 1 B KOHLe paboyero AHA 40 AOCTWKEHMS YC/IOBHOW cTabunusauun ge-
chopmauum (cm. 5.4.8). McnbiTaHne NO OTKPLITOM UK 3aKpbITOM Cxeme NPOBOAAT B 3aBUCMMOCTM OT 3a4aHus
Ha ncnbiTaHnsa. Cnocob ycTaHOBNEHNSA CXeM NpuBeAeH B NpUAoxeHun .

5.4.15 McnblTaHne Ha KOHCONMAALUMIO NPOBOAAT Ha UAEHTUYHBIX 06pasLax ¢ OANHAKOBbIMU UK C pas-
HbIMW YC/TIOBUSIMU APEHNPOBAHUSA TOSIbKO MO, «PacyeTHOW» Harpyskoin (nog BepTuKasibHbIM AaBneHneMm).

5.4.16 B HeO6XOAMMBbIX C/yyasx B COOTBETCTBMM C 3afaHMEM Ha UCMNbITaHMe MOXeT ObITb NpoBefeHa
pasrpyska ob6pasua rpyHta B Nocse[0BaTelbHOCTU, 06paTHOM MOPSAAKY Harpy>XXeHus, a Takke NpoBeAeHO MNo-
BTOPHOE MCMblTaHMe FPyHTa Ha KOMMpeccuto.

5.4.17 To OKoHYaHuMM pedhopMaumn obpasuya rpyHTa (AOCTMKEHME YCMOBHOW cTabunusauum gedop-
Mauun) nog nocrefHeli CTyneHbl0 BEPTUKA/IbHOTO AaBNeHVs BOAy YAansloT, ecnv obpasel, Haxoguics nog,
BOZOM, U CHUMALOT Harpy3ky. PaszbupaloT ogomMeTp, n3BnekaT paboyee KosbLo ¢ 06pasLioM, CHUMAT husb-
TpOBasIbHYIO Bymary, yAansaoT cyXoil (ounbTPOBa/IbHOWM Gymaroli octaTkm Bnarm ¢ TopuoB o6pasLa 1 B3BeLn-
BalOT ero € ykasaHHoii B 5.2.6 TOYHOCTLHO.

5.4.18 OnpepgensaoT o6beM ob6pasua, ANA Yero Naolwaib ero NonepeyHoro Ce4YeHns YMHOXarT Ha ero
KOHEYHYHO BbICOTY, PaBHYO Pa3HOCTU MeXAy Haya/bHOW BbICOTOM 06pasua 1 ero ocaakom.

3aTtem ob6pasel, B3BELWMBAKOT 1 BbICYLLUMBAIOT A4/19 onpefeneHns ero BaaxHoctn no FOCT 5180.

5.4.19 Pe3ynbTaTbl onpegeneHns KoHeuYHbIX gechopmaunii n gecbopmauuii BO BpeMeHu, a Takxe pacue-
TOB MokasaTe/fieil COCTOSHUSA [0 UCMbITaHWA U NOC/e UCNbITaHNA 3anucbiBatoT No hopme B XypHan (CM. npu-
noxeHwue A).

B coOTBeTCTBUM C 3aflaHMEeM Ha WUCMbITaHUSA PacCUYUTbIBAOT HEOOXOAMMbIE MoKasaTenn U3NYECKNX
CBOWCTB UCMNbITYEMOro rpyHTa (MJI0THOCTb, KO3(h(PULMEHT NOPUCTOCTN, KO3(hNLMEHT BOAOMNACLILEHNS 1 Ap.).

5.4.20 B cOOTBETCTBUM C 3aJaHNEM Ha UCMNbITAHUA MOXET NoTpeboBaTbCA onpeaeneHne Tex Un UHbIX Xa-
paKkTepucTuk ehopMmpyemMocT (KOHEHHOM U BO BPEMEHM) MO pe3y/ibTaTtaMm UCMbITaHWU NpU pasHbIX YC0BUAX.

Ecnn gna onpegeneHna KOHCONMAALMOHHbBIX NapamMeTpOB rPYHTOB AOCTAaTOYHO CO34aHNSA OANHaKOBbIX
YC/0BWIA B Napasi/iefibHbIX UCMbITAHUAX, TO 3TU UCMbITaHWUS NPOBOAST MO CXeMe «OAHOM KpUBOW». Mpun pasHbIxX
YCNOBUAX UCNbITaHMA (NyTb oubTpaL My Nnn BbicoTa 06pasua) napasinienbHble UCMbITaHNA NPOBOAAT NO CXe-
Me «[BYX KpMBbIX». B NepBoM criyyae B pe3ynbTare Kaxaoro UCnbITaHnsA nosy4atoT O4HY KOHCONVAALNOHHYHO

7



FOCT P 54477—2011

KpuByto (CM. 5.4.22), BO BTOpOM — fBe (CM. 5.4.23). 3TN CXeMbl NPUMEHSIOT N K KOMMPECCUOHHbIM UCTbITaHK-
aMm (cM. 5.4.21). OcHOBHble aethopMaLMOHHble XapakTEPUCTUKN TPYHTOB, CXEMbI UCNbITAHWUIA, a Takxke perna-
MEHTUPYIOLME UX JOKYMEHTbI NpUBEAEHbI B NpUAoxeHun E.

5.4.21 MeToguka NpoBefeHNs1 KOMMPECCUOHHbIX UCMbITaHWA MO CXeMaM «OAHOW KpUBOW», «ABYX Kpu-
BbIX» npuBedeHbl B TOCT 12248.

5.4.22 MeToavkKa NpoBeAeHUss KOHCONMMAALMOHHbIX UCTIbITAHWI NO CXeMe «OAHOW KpuBOU» npuBegeHa
B54.1—5.4.12.

5.4.23 MeToavika NnpoBeAeHNsi KOHCONNAALUMOHHBLIX UCMbITaHUI N0 CXeMe «ABYX KPUBbLIX» NpUBeAEHA HUXeE.

Mpun MCcNbITaHUSAX Ha CepUiiHO BbIMyCKaeMbIX Npubopax nx NPOBOAAT Ha ABYX MAEHTUMYHbIX o6pa3uax
HeHapyLleHHOV CTPYKTypoOii (W11 Ha Of4MHAKOBbIX 06pa3uax No NAOTHOCTU U BAI&XHOCTN), C Pa3HbIMKN YCNOBU-
AMN ApeHnpoBaHus (hnnbTpaumm) oHKMMaemMol Npy yNao0THEHMW NOPOBOI BOAbI: O4HOCTOPOHHEE U ABYXCTO-
poHHee. Llenecoo6pa3Hee NpOBOAUTL Takue MCMbITaHUA B CleuuasbHbIX 040MeTpax C pas3/InyHoli BbICOTOM
pabouero konbua (Hanpumep, /1, = 3.75 cm. h2= 2,5 cm) npu cobnoaeHnn TpebyemMoro COOTHOLLEHUSA BbICOTbI
KonbLa K ero gnameTpy (cm. 5.1.6). B nocnegHem cnyvyae naeHTU4YHble o6pasubl UCMbITLIBAIOT NPU OANHAKO-
BbIX YC/I0BUAX UNbTPaLUK.

Mpun aTom cnegyeT cuntaTb NyTb OUAbTPaLMM BOAbI NPV O4HOCTOPOHHEN nAbTpaumm paBHbIM BbICOTE

ob6pasua = Jlobp, a Npu ABYXCTOPOHHEN hunbTpaLnnm — Nos0BMHE BbICOTbI 06pasya n

5.4.24 B 3afiaHu1 Ha UCMNbITaHNe MOXeT ObITb NPeAyCMOTPEHO NpoBeAeHNe KOHCOMAAUNOHHbIX UCTbI-
TaHW B MOJTHOM W/IN COKpallleHHOM o6beMme.

Mpu BbINOSIHEHMM NO/THOrO 06 bEMA UCTbITaHW AOMKHBI BbITh UCMbITaHbI TPY Napbl NAEHTUYHBIX 06Pa3LOB,
KaXKAy'to U3 KOTOPbIX C pa3HbIMW NYTAMU (OUbTPaLUmmn BoAbl YM/IOTHAIOT MO O4HOM U3 TpeX HamMmeUeHHbIX Harpy3oK.

Mpy HasHayeHUN Harpysok crefyeT UCXOAWTb U3 pacyeTHOW Harpysku P2 = Ppacd Ha pacyeTHbIii crioi
(aTa Harpy3ska AosixHa 6bITb cpefHeli). 3HayeHne MUHUMaIbHOW Harpysku He JO/HKHO 6bITb MeHee CTPYKTYp-
HOl NPOYHOCTU FpyHTa Ha cxatue P, 2 PcTp. MakcumanbHas Harpyska He [0J/1KHA BbI3blBaTb BblAaB/iMBaHne
rpyHTa B 3a30pbl Npubopa. Ee 3HavyeHne MOXeT ObITb MPUHATO MO pe3yfibTaram npeABapuTesIbHOro pacyeTta
YCTOMYMBOCTY AaHHOro cnost P3r P6ej.

Mpun BbINOMHEHNN COKpaLLEeHHOro o6bemMa UCMbITaHWi AO/IXHA 6bIThb UCMbITaHa Napa WUAeHTUYHbIX 06-
pasuoB C pasHbIMY NyTAMU UABTPaLUN BOAbl U YNJIOTHEHHbIX MOA, pacHeTHOI Harpy3Koii.

5.4.25 B kaxAoW cepnn KOMNPECCUOHHbIX U KOHCOMMAALNOHHbIX UCMbITaHWI NPy COKpaleHHOM 06beme
Heo6X0A4MMO MNpefyCMOTPeTb NapasisiefibHble MUChbITaHus. [pu NoHOM o6beme napasisiesibHble UCMbITaHUsA
npu XopoLleii CXOAMMOCTU Pe3y/ibTaToOB MOXHO He NPoBOAUTL (CM. 5.4.26).

5.4.26 3a HOpMaTMBHOE 3HaYEHMe XapaKTePUCTUKN AeopMMpyeMOoCTM rpyHTa BO BPEMEHU NPUHUMAIOT
cpefHeapumeTnyeckoe 3HauyeHne U3 napasiesibHbIX UCNbITAHUIA WM U3 NPOBEAEHHbIX MO OAHON cxeme, HO
Npu YC/I0BUK, YTO PACXOXAEHNE MeXAy HUMU He BbIXOAMT 3a A0MyCTUMbIE Npesesibl.

3a gonycTuMble nNpefesbl PacXoXAeHn B pedy/sibTaTax YkasaHHbIX UCMbITaHU WAEHTUYHbIX 06pasLoB
rpyHTa (M NPy NPOUYMX PaBHbIX YC/I0BUAX) NPUHUMAIOT:

- pacxoxieHve B 3HaYEHUAX OTHOCUTE/TbHOI AedopMaunn AByX NAEHTUYHbIX 06pasLoB, COOTBETCTBYHO-
LLMX TOW UM NHOM CTyNeHn Harpy3kn (HOpMasibHOro AaBfeHuns), He npeBbiwatollee 10 % KOHeYHOro 3HavYeHus:

- pacxoxfjeHue BO BpeMeHU LOCTUXEHNS TOM WM MHOW OTHOCUTENbHOM Aedopmaumnmn naeHTUYHbIX 06-
pasLoB MNpu OAMHAKOBbLIX YC/IOBUSAX UCMbITaHUA, He npesblwalouee 5 % B TedeHne 100 MUH NPOXOXAEHUSA
ucnbitTaHus, n 10 % — 6osee 100 MuH.

5.4.27 B cny4ae npesbllleHNs yKa3aHHbIX AOMYCKOB B pe3y/ibTaTax cpaBHMBaeMbIX UCMbITaHWU! UAEH-
TUYHbIX 06Pa3LOB UCMbITaHUA C/iefyeT NOBTOPUTL B COOTBETCTBUN C 5.4 1 3aaHUSAMWN Ha UCTbITaHWe.

B cnyyae, ec/im KOHCOMMAAUNOHHbIE KpUBble MAEHTUYHbLIX 06pasL0B C pasHbIMU yCA0BUAMKU buibTpa-
LN WKW YNNOTHEHHbIX NOJ PasHbIMU CTYMNEHAMMN Harpy3ku (HOPMasibHOro AaBflieHUs) NepecekatoTcs, UCMbITa-
HWUA TakxXe crieflyeT NOBTOPUTbL B COOTBETCTBUN 5.4 1 C 3afaHNEM Ha UCTIbITaHKe.

5.4.28 B 3afaHnn Ha uCnbiTaHWe MOXeT ObITb NPeAyCMOTPEHO NpoBeAeHNe KOHCONMAALMOHHO-KOM-
NPEeCCUOHHbIX UCMbITAHUI C KOHTPOJSIEM M3MEHEHWS MacCbl o6pasLia nocsie YnaoTHEHUS MOA KaxAoW cTyne-
HbIO Harpysku (HOpMasibHOro gaB/ieHns).

5.4.29 C 37Ol uUenblo nocrie AOCTMXEHUNA YCNOBUIA cTabunnsauum gedopmaumm obpasua nog ovepes-
HOW CTyneHbto Harpysky (HopMasibHOro gaBfieHns) npubop cnepyet pasrpy3nTtb (cM. 5.4.16, 5.4.17), obpasel,
rPyHTa C KOJIbLIOM B3BECUTb, CHOBa YCTaHOBUTb B ogoMeTp. 3atem cobupatoT npnbop B ykazaHHOW Bbllle Mo-
cneposatesibHOCTU (CM. 5.4.1—5.4.5).

5.4.30 N Npofo/IXeHNs UCMNbITaHUA K 06pasuy NpuknagblBaloT Ty Xe CTyMeHb Harpysku (Hopmasib-
HOro fJaB/ieHVs), MOA KOTOPOW OH YM/IOTHS/ICA, U BbIAEPXUBAIOT A0 AOCTUXEHUS YC/TOBHOWM cTabuivsauymmn

8



FOCT P 54477—2011

Aedopmaumn. 3anucbiBaloT NokKasaHWs U3MepUTesIbHbIX YCTPOMCTB, KOTOPble MPUHMMAIOTCA 3a Hava/lbHble
3HayeHusl. 3aTem K 06pasLy NpukKIaabiBaloT Cnefyollyto CTyMneHb Harpy3ku (HOpMasibHOro AaBfieHns) U Bbl-
AepXuBaloT 0 JOCTMKEHNSA YCIOBHOI cTabununsauuu gecdopmaymn.

Onepaunn, onucaHHble B 5.4.29. 5.4.30, NOBTOPSAIOT A0 [OCTMXEHNA MaKCMMalbHO 3afaHHOW CTyneHn
Harpysku (HOpMasibHOro faB/ieHus), T. €. 40 3aBepLUeHUs UCTbITaHus.

Mo n3MeHeHWo Macchbl BIaXXHOro obpasiia nocsie Kaxaol CTyneHn Harpyskum (HOpMaslbHOro JaB/ieHus) U C
y4yeTOM Maccbl Cyxoro obpasLia Nocsie OKOHYaHUS UCTbITaHNS PacCUUTLIBAIOT U3MEHEHUS BMI&XXHOCTU rpyHTa Wpj
B MpoLiecce BCEro UCnbITaHUs. B pe3ynbTare KOMMPEeCCUOHHbIX UCTbITaHui CTPOAT rpadvku p,.= fIP,) n Wpi=fIP,).
Mpumep rpagrueckoro ohopMIEHNSA KOMMPECCUOHHbIX UCTIbITAHUIA NpuUBeAeH B NPUIoxeHumn X.

5.5 O6paboTka pe3ynbTatoB UCNbITaHU

551 [Onsa onpeaeneHnsa KOMMNPECCUOHHbIX XapaKTePUCTUK UCMbITYEMOrO rpyHTa rno pesysibtatam
AenexHvs gedopMaumm Nog Kaxgol CTyneHblo Harpysku BbIYUCISIOT:

- abCoIOTHYIO BePTUKas/IbHYIO CTabunnsnposaHHyto gedopmaumio obpasua rpyHta JJ/Ip . MM. Kak cpeg-
HeapudMeTnyeckoe nokasaHuii AByX U3mepuTesibHbIX NP1O0POB MUHYC Nomnpaska Ha AedopmMaLnio kKoMmnpec-
CUOHHOro Npubopa (N0 TapMPOBOYHON KPUBOWA):

- OTHOCUTEJIbHYIO BEPTUKa/IbHYIO Aiechopmaumnio obpasua rpyHta rno gopmysie

(5.1)

rae h0 — BbicoTa o6pasua A0 UCMbITaHUS.
5.5.2 0 BbIYUCEHHBIM 3Ha4eHuAM XplcTpoaT rpadumk 3asncumocTu J1. = ({P). Yepes akcrnepumeHTaslb-
Hble TOYKM NPOBOAAT OCPEeAHEHHYIO NIaBHYHO KpMBYHO (CM. npunoxeHue X).
5.5.3 B coOTBETCTBUM C 3a[jlaHUEM Ha UCMbITaHWe MOXeT ObITb 3a[jaHO onpejesieHne Moayns ocagku Bl
1 KoadhpuumeHTa NopucTocTn K. 3HaveHne opj (CxaTue B MUISIMMETPaxX CTosiba rpyHTa BbICOTOM 1 M) pac-
cunTbIBalOT NO hopmye
Bp, = Ap,* 1000 mm/m. (5.2)

Mpu onpegeneHun KoadurLmeHTa NOPUCTOCTU ep-CreyeT OLEHMBaATb «aKTUBHYO» MOPUCTOCTb FPyHTa
no dopmyne Ah

<5 -3 >

rae €0 — HavaNnbHbI KO3(PULNEHT NOPUCTOCTH, paccUnTbiBaeMblii No oopmye

A =£41 +0.011/0)-1. (5.4)

rae p5 — NAOTHOCTb YacTul, FPyHTa;

P — MJIOTHOCTb TPYHTa;

WO — HavasnbHasi BIaXHOCTb IpyHTa.

3HayeHVe «akKTMBHOM» MOPUCTOCTU MOXET ObiTb PacCUMTaHO Yepe3 3HAYEeHUss HavyalbHOW N KOHEYHOM
BNIAXHOCTU Takxe no oopmyre [1].

5.5.4 insa onpejesieHNs 3Ha4eHUs CTPYKTYPHOW NPOYHOCTU FPYHTa Ha cXaTne Heo6XoAMMO KPUBYHO
n,=/(P) nepectpontb B BUAeE K = /(IgP) (cM. npunoxeHwue ).

5.5.5 Mo Nony4YeHHbIM Mpy KOHCOMMAALMOHHbLIX UCMbITAHUAX 3HAYEHUAM U /. CTPOAT KPUBYHO KOHCOMN-
Aaunn snga X = (Ig0 Ans Kaxaoro obpasua rpyHta. Eciv ucnbitTaHne NpoBoAWIv Ha ABYX MOEHTUYHBLIX 06pas-
Luax ¢ pasHbIMU YC/IOBUSAMU JPEHUPOBAHUA, TO CTPOAT ABE KOHCONNAALMOHHbIE KPVBblE Ha O4HOM rpadiuke
(ans >1dun /20— pasHbilii NyTb unbTpaLun).

5.5.6 o xapakTepy KOHCONMMAAUMOHHONM KPMBOW yCTaHaB/AMBAalOT pacyeTHYI0 Mofeflb KOHconugaumm
0151 KOHKPETHBIX YC0BUI paboTbl FPYHTOB B CUCTEME «COOPYXEHMEe — TPYHT» Ha KOHKPETHOM OObekTe.

5.5.7 C 3TOW Le/ibio KpUBYHO KOHCOTMAAL MM paccMaTpmBatoT Mo yyacTkam, OT/IM4atoLMmMes gpyr oT gpyra
no reomMmeTpuyeckmmM npusHakam. Kaxablii yHacToK KpUBOI OTpaxkaeT COOTBETCTBYIOWMNIA 3Tan KOHCONUAaLun:

- yyacTok | — godmnbTpalmMoHHas KoHconuaaums;

- yyacTok Il — nepBuyHaa unbTpaLnoHHas:

- yyacTok lll — BTopuyHasa omnbTpaLMoHHas;

- y4yacTok IV — o6bemHasi NoA3yyecTb.

BapunaHTbl coyeTaHNA yKasaHHbIX 3TanoB KOHCONMAAUUU B 3aBUCUMOCTU OT CTPYKTYPbl, COCTOAHUSA
1 CBOWCTB IPyHTOB NpuBeAeHbI B NpuioxeHun U.

onpe-
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5.5.8 Otanbl |—IV KOHCOMMAauMM B pas/iMyHbIX COYeTaHUSAX MOrYT ObiTb MOJTyYeHbl MO pe3y/bTatam
MCNbITAHUA TPYHTOB MO OTKPbITONM cxeme. 3Tanbl |. IV KOHCoNngaumm mMoryT 6bITb NONyYeHbl NO pe3ynbTaTam
MCMbITaHWI TPYHTOB Kak MO OTKPbITOM, Tak 1 MO 3aKpbITOI cxeme.

5.5.9 C yyeTOM BUAa KOHCONMAALMOHHONM KPMBOI 1 BapMaHTa coYeTaHUs YKa3aHHbIX Bbllle 3TanoB KOH-
conngaunmn (cMm. 5.5.7) gosmkHa 6bITb NPUHATA METOANKAa 06pPabOTKM pe3y/ibTaToB UCMbITaHW ANs NoyYeHus
3HaYeHWit NokasaTeneli kKoHconMaauun. Cnocobbl BblAEIEHNS XapaKTepHbIX y4acTKOB Ha KpMBOW KOHconaa-
L1 N0 reoMeTpUYEeCKUM NMpusHakam npuBeaeHbl B npunoxeHun K.

5.5.10 ®opMy/ibl pacyeToB KOHCOMMAALMOHHbLIX NapamMeTpoB rpyHToB (cM. 5.1.1) Ha Bcex aTanax KOHCOo-
nngauunn. nepeyvncrieHHbIxX B 5.5.7, uMeloT cneayownin Bua;

T (5.5)

A% ig'r-igo
c: - LlOan. (56)
n .I/l' (5.7)
(5.8)
(5.9)

3ftf

T \~KoH (5.10)

*g',-19'«m

roe A, — 3ajaHHas oTHocuTeNbHasA gedopmauns obpasua Ha aTane 4ohWAbTPaUMOHHOM KOHCcoMaauun;

X'o — oTHocuTenbHaa gepopmanmns o6pasua, CooTBETCTBYIOLWAA YC/IOBHOMY Hayasy cxaTus

t’ — Bpems gocTtmxeHna A';
C, — KO3(hPULMEHT KOHCONMAALMM Ha 3Tare NepBUYHON UNbTPaLMOHHOW KOHCOMAALNY;
Nsgq — chakTop BpemeHu, COOTBETCTBYIOWMNIA CTeneHn KoHconmpaumm n = 50 % oT 100 % nepBMYHONR
unbTPaLMoHHON KoHCoNMAaunn, onpeaensemblin no [1];
h0 — nyTb unbTpauun oTXMMaemMoi Boabl U3 06pasua;
*50 — BPEMS JOCTWXKeHUsA 1 = 50 % no KpUBOW KOHcoNuAauMn JaHHOro obpasua;
n,j — nokasartesflb CTeMeHN KOHCONNAALMN Ha MOMEHT AOCTMXEHUSA 3a[,aHHON OTHOCUTENbHOM Aedopma-
umm A;Ha atane BTOPMYHOW OUNbTPALMOHHOW KOHCoNuaumu;
f, 1~ — BpemsA OCTVXEeHWS 3HaYeHUs 3a4aHHOW OTHOCUTEIbHOW AethopmMaumy, ycTaHaBMBaemMoe Mo KpyBOW
KOHcoNuaaumm obpasua rpyHTa ¢ BennuuHon nytu dounbTpauum hb  cootBeTcTBEHHO />1d), /)2d;
A ntj — 3agaHHas oTHocuTenbHaa dedopmauma obpasuya Ha aTane 06bLEMHOW MON3y4vyecTu N Bpems ee
[OCTWDKEHUS;
X«wa« — OTHOCUTENbHan gedopMalms obpasLa, CoOoTBETCTBYOLAsA AOCTUXXEHNIO YCNOBHOM cTabununsaumm
Aehopmaumn Ha MOMEHT BPEMEHN /KoH;
a-, — 00606LeHHble KOHCONMAALMOHHbIE MapameTpbl, OTpaxatolime MnepeMeHHOCTb MOM3yyecTu ckeneTa
rpyHTa 1 ero hubTpaLMoHHbIX CBONCTB COOTBETCTBEHHO Ha aTane cbwnﬁTpauMOHHoﬁ KOHCONMAaLmnn.

dopmysbl (5.8) 1 (5.9) cnpaseanmsbl Npu ycnosuu »1d = 2h2o0 wim J,cpu

5.5.11 Tpe6oBaHUsi K NPeACTaB/IEHNIO PE3Y/IbTATOB UCMbITaHU (KOHKPETHbIE NoKasaTtenun, oopma
CTaB/IeHVs pPe3yNbTaToB 1 A4pP.) A0/MKHbI GbITh NPUBEAEHbI B 334aHUN Ha UCTbITaHWe.

3anucb AaHHbIX NPU UCMbITaHUK, 06PaboTKy pPe3ynbTaToB, rpadruyeckre NOCTPOEHUsI CreayeT aBToma-
TU3MPOBaTb.

o
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MpunoxeHne A
(pekomeHpyemoe)
XXypHan 3anncu KOMMNPeCCUOHHbIX U KOHCOTMAALNOHHbBIX UCNbITaHWU
dopma nepsoii cTpaHuubl XypHana (no FOCT 12248) (BapuaHT 1)
OpraHusauuns (nabopatopus)

XKypHan ucnbiTaHuii rpyHTa MeTo40M KOMMNPECCUOHHOTO CXaTus

O6bekT (MYHKT)

CoopyxeHune

LWypd (ckBaxknHa) Ne

FnybuHa oT60pa obpasua, M
Na6opaTtopHblii HOMep o6pasua
HavmMeHoBaHue rpyHTa
CnoxeHwue rpyHTa

BusyanbHoe onucaHue rpyHTa B nagopatopuu

Bug vcnbitaHns

Mpu6op (Tvn. Homep)

Cxema uncnbiTaHmii

Cxema thunbTpaymm

CBefleHns 0 3amaunBaHun

XXungkocTb ANnsA 3amayvBaHuns (hunbtpauun)

[Jata ucnblTaHuii: Hauyano OKOHYaHue

[aHHble 0 paboyem konbLe (obpasue):

BbICOTa, MM

AnameTp, MM

nnouwagb, cM2

o6bem.cM5

Macca, r

Macca C rpyHTom, r

Macca obpasua, r

dusnyeckne xapakTepucTuku rpyHTa

3HaueHne
XapakTepuctuka
ao nocne
onbiTa onbiTa

Npuncyanuc

u
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O6bekT

MecTo oT6opa o6pasua,
Mpo6a N9
HanmeHoBaHue BbIpa6oTKM

Fny6uHa ot6opa

dopma 3anvucu KOMMPECCUOHHBIX U KOHCONMAALMOHHbIX UCTIbITAHNI (BapuaHT 2)

)KypHan KOMMPECCUOHHbBIX N KOHCONMUAAUNOHHbIX ncnbiTaHuni

BbicoTa konbua Ji0

Mnowapb Konsua F

O6bem konbua vV

Macca konbua mf

Macca rpyHTa go onbita Trl

McxoaHble faHHble 419 pacyeToB

Macca rpyHTa nocrse onbita

MNoTHOCTL rpyHTa p
BnaxHocTb rpyHTa 40 onbita WHa,.
BnaxHocTb rpyHTa nocne onbita VT,

KoathdmumeHT nopmcTocTn 40 ONbITa, pacCUnTaHHbIi No BNaxHocTh Enal(|

To e nocne onbiTa rK>18M

Ta6nuuya A.l — lNokasaTenn cocTaBa ¥ COCTOSIHUS TPYHTa

MoTepsa
npu npo*
Kanuen*

Bonor.HH Mpn
. - I
cTOCTb 3076- Mnot- Cogpep poaHas CTteneHb paHuua
CTeneHb XaHue BofoOHa* Teky-
HOCTb HOCTb BRax-
pasno- CaCo03 coluemunn yecTtun
HOCTb
XeHus
3 4 6 B 9
Ta6nuuya A.2 — [laHHble KOMNPECCUOHHbIX U KOHCONNAALMOHHbIX UCMbITAHUIA
Harpyska Mokasanua bleccyp fedop- OTHOCHU-
Ha o6pa- p TenbHas
3eH MMNa CpepgHee Mauna aedopma-
Mt 1 n* 2
(krc/em2l 3HaveHune o6pasua uus
3 4 5 6 7 8

12

HAN

fata

Mnot-
HOCTb
yactum
rpyHTa

Bpems

MpaHuya Yucno

packaTtbl- nnactuny-

BaHNA HOCTU
10 n
Mpupaue-
Moaynb Hue Koad -
huyneHTa
ocafku
nopucro-
cTun
9 10

Haume-
HOBaHne
rpyHTa
no knac-
cudunka-
uun

12

Koath pu-
UNeHT no-
puctocTu

1



FOCT P 54477—2011

Mpunoxexne b
(pekomeHpyemoe)

MeToArKa N3roToB/ieHNsi 06pa3L0B FPyHTa C HEHAPYLEeHHOM CTPYKTYpOiA

[ns n3rotoBneHns o6pasLoB rPyHTa C HeHapyLUeHHOl CTPYKTYpOil MpUMeHAIoT cnegytoliee o6opyAoBaHie U Ma-
Tepuans:

- pexyliee KonbLo (LunnHgpuyeckas hopmMa ¢ pexyLym kpaem), paboyee KonbLo npubopa Anas UchbITaHwuii;
cTakaHunku Ana s3sewnsaHusa BC-1 ¢ kpbiwkamu;

- BUHTOBOI npecc;

nuHelika 4NnHon He meHee 300 Mm;

- WTaHreHUnpKyb;

HOX NlabopaTopHbIi C NPAMbIM /Ie3BMEM ANHON He MeHee 150 Mwm;
- nabopaTopHble BeChbl;

3/1eKTPOHHbIE BEChI.

Pa3mepbl pexyLero konbla BbiGUpaloT B 3aBUCMMOCTM OT NPUMEHAEMOro 060pyAoBaHus. Pexylliee KobLo nepes
ynoTpeb6aeHnem AO/MKHO GbiTb MPOBEPEHO: NPK MOMELLEHUN KoMblia TopLamMun Ha rnajkylo NAacTUHKY He JOJ/DKHO 6biTb
BMAMMbBIX 3a30POB MeXAy Kpaem Kosiblia U NIacTUHKONA.

MOHONUT rpyHTa ounLaloT OT napaduHa 1 NoACOXLLEro BepxXHero cnos. KonbLo ycTaHaBIMBalOT PexyLumM kpaem
Ha BbIPOBHEHHYI0 MOBEPXHOCTb MOHONUTA (UNW CTEHKY BblpaboTku), MeaeHHO BAABAUBAIOT B FPYHT (418 TOPGOB C He-
60/1bLWINM MOBOPOTOM KO/bLi@) U CPEe3atoT rPyHT N0 HApY)XHOMY AnameTpy konbua. Mpn 3ToMm Heo6xo4UMo cneauTb, 4To6bI
KOMbLO NOrpyxanocb BepTUKanbHO, 6€3 NepekocoB, KOTOpble MOTYT Bbi3BaTb HapylUeHWe CTPYKTYpbl FPYHTa U UCKa3UTb
3HauyeHve ero NAOTHOCTU. B nmpouecce Bbipe3aHus W NOATOTOBKM obpasua K UChblTaHUo HeobxoAuMo cneauTb, YTOObI
TPYHT He BblKpalwiuMBasncs v obpasel, BNJOTHYIO Npuaeran kK cTeHkam konbua. Mpu HapylweHun ecTeCTBEHHON CTPYKTYpPbI
obpasel, 6pakytoT. Mocne 3anoHeHNA KO/bLA FPYHTOM Ha Hero ycTaHaBAvWBalOT Hacajky v BAABAUBAIOT B MOHOMUT (Mu
B IPYHT BbIpaboTKM) C NpeBbllleHMEM pa3mepa o6pasya Ha 3—4 MM. 3aTteM HacaAKy CHUMalT U OCTOPOXHO cpesatoT
FPYHT B YpOBEHb C KpasmMu Konbla. Mog KonbLOoM rPYHT NoApes3aloT Ha KOHYC U OTAENSA0T KObLOo C FPYHTOM OT MOHO/IMTA
(nnu rpyHTOBOrO Maccuea). a9 MArkONAacTUYHbIX TPYHTOB KOMbLO C FPYHTOM OTAENAIT OT MOHOMMTA YNpYroi Tyro Ha-
TAHYTOV npoBosiokoii. Obpasew, knagyT Ha rnafkyto NAaCTUHKY W 3a4nLLaloT FPYHT BPOBEHb C KOMbLOM. KOMbLO C FPYHTOM
B3BeLLMBAIOT C TOYHOCTbIO A0 0,02 1.

3atem obpasel, NOKPbIBAIOT C TOPLOB BAaXHbIMU (hUbTpaMu, NOBTOPHO B3BELUVBAIOT U MOMELLAlT B KOMNpeccu-
OHHbI1 NpU6op.

13
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MpunoxeHne B
(pekomeHpyemoe)

MeToguka U3rotoBsieHns o6pasLoB rpyHTa € 3afaHHbIMU 3HAYEHUAMU BIXKHOCTU
M NJIOTHOCTU CYXOro rpyHTa

[ns n3rotoBneHnsa 06pasLoB rpyHTa C 3aaHHbIMU 3HAYEHUAMMN BIAXHOCTM U NJIOTHOCTH CYXOro rpyHTa 8 gonosHe-
Hue kK 060py0BaHMNI0, NepeynceHHoMy B NpuaoxeHun b. ncnonbsytot:
pacTupoyHoe yCTPONCTBO Mn chapdOpoBYIO CTYMNKY C MECTUKOM;
- Habop cuT ¢ guameTpom oTBepcTuii 20; 10 1 5 mMm;
nocyzy MepHyto 1abopaTopHy CTEKNSHHYIO;
- akcukatop 3-250;
BECbl [/1 CTATNYeCKOro B3BELUNBAHUSA.

B cooTtBeTCcTBUM ¢ MeToAMKol no TOCT 30416 ANs NOATrOTOBKM 06pa3L0oB rPyHTa HApPYLWEHHOTO C/I0OXEHNS ¢ 3aAaH-
HbIMU 3HAYEHNAMU BAAXHOCTW U NIOTHOCTU CYXOro rpyHTa Heo6xoANMO:

a) rPYHT NPOCYLWNTb, pacTepeTb NeCTUKOM C Pe3NHOBbIM HAKOHEYHUKOM 10 MICHE3HOBEHUSA KOMKOB, NPOCesATb Yepes
CWTO C OTBEPCTUAMM 2 MM U onpeaeninTb BAaxHocTb no FOCT 5180;

6) 4N NONyYeHUs 3aaHHOr0 3HaYeHNa BNaXHOCTU B TPYHT f06aBUTb pacyeTHOEe KO/MYecTBO BOAbl Q. cm3, onpe-
Aensiemoe no copmyne

0 =—" . B.1)

rae T{ — macca nuccnegyemoro rpyHta npu snaxHoctn W. r;
W3h W — CcOOTBETCTBEHHO 3afiaHHas N UCXOAHAsA BIaXHOCTU rPyHTa, B AONSAX eAUHNLbI;
p,, — NMOTHOCTb BOAbI, paBHas 1r/cm3;

B) nocne yBnaXxHeHUs rpyHT TLaTeNbHO nepemellaTb U NOMEeCTUTb B aKCUKaTop (4159 paBHOMEPHOro pacnpegene-
HWUA BNarn) He MeHee YeM Ha 2 4 C NoC/eAyOLWUM KOHTPOIbHbIM OnpeAeneHneM BAaXHOCTU.

YnnoTHeHne NOAroTOB/IEHHOIO FPyHTa A0 3afaHHOl NIOTHOCTU CYXOro rpyHTa p/l npoBoAsT B pabounx kobLax
npuéopa, NPUMeHsA OAWH U3 CneayoLnx MeToA0B; Noc/oiHoe TpaMGoBaHWe, 06xaTne Nog NPeccom, ynaoTHeHNe B Npu-
60pe cTaH4apTHOro YNJI0THEHWA NajatoLum rpy3omM.

[Ana nogrotoBkn obpasua, He coxpaHstowero gopmy, paboyee KONbLO AO/MKHO GbITb C XECTKUM AHOM.

Mpy ynnoTHEHUN NOCNOHBIM TpaMboBaHNEM UM 06XaTnem noj Npeccom npeAsapuTeslbHO PacCUNTbIBAIOT Maccy
rpyHTa, KoTopas B 06beMe paboyero KkofbLa obecneynt 3afaHHyr0 NAOTHOCTb CyXOro rpyHTa p/l, no doopmyne

mr=VK-p~"0 +W,), (B-2)
rae  — BHYTpPeHHUul o6bem pabouero konbLa, cm3.
Mpwu ncnonb3oBaHUM Npubopa cTaHJapTHOTO YN/IOTHEHWSA AN NONYyYeHUs Heo6x0AMMO nNpeABapuTenbLHO onpe-

AennTb nocnefosaTesibHbIM NPUBAVKEHNEM YNCIO YAapoB.

MoAroToBky 06pa3L0B HACLIMHOTO rPyHTA (T. €. C TEXHOTEHHON CTPYKTYpOii) C 3aiaHHbIMU 3HAYEHUAMU BNAXHOCTU
M NJIOTHOCTWN CYXOro rpyHTa OCyLecTBAT no metoauke FOCT 30416.

[PyHT NoACYyLUMBAIOT, PacTMpalT MEeCTUKOM C PEe3NHOBbIM HaKOHEYHWKOM [0 MCYE3HOBEHWS KOMKOB, NpocenBaloT
yepes cMTO C oTBepcTUAMM agnameTpom 10 mm. OnpegenstoT BnaxHocTb no FOCT 5180. Mo hopmyne (B.1) paccunTtbiBa-
10T KOJINYECTBO BOAbI, HEOOX0AMMOE 415 NOyYeHNs 3a[JaHHOr0 3HaYeHns BnaxHoctn W3, [laniee BbINONHAT TpeboBaHNsA
nepeyncrieHuns B).

CoOTHOLEeHVe 3afaHHO BNaXHOCTU C NIOTHOCTBIO CYXOro rpyHTa ycTaHaB/MBalT N0 NpaBoii BETBU KPWBOI CTaH-
[apTHOTO YN/IOTHEHNSA WX B COOTBETCTBUM C 3aJaHeM Ha ucnbiTaHne. Kpusas cTaH4apTHOTO YNJIOTHEHNUSA TPYHTaA [0/KHA
6bITb MOSTyYyeHa B pesy/sibTate ero ynnoTHewuns no FOCT 22733.

Maccy rpyHTa (npu 3afaHHOi BnaxHoCTH), koTopas B o6beme pabouyero konbua obecneunT co3gaHne 3afaHHON
NOTHOCTU CYXOro TPyHTa, paccunTbiBaloT no hopmyne (B.2) nav no dopmyne

R N IR — P,- (B.3)

rae pB — MIOTHOCTb YaCTUL, TPYHTA;
e3 — Ko3a(PPNLMEHT NOPUCTOCTU NPU 3aaHHbIX 3HAYEHNAX NIOTHOCTU-BIAXHOCTU.
PaccuutaHHyto no dpopmyne (B.2) nnu (B.3) HaBecky rpyHTa noMmeLiatoT B paboyee KobLo KOMAPECCMOHHOro npu-
60pa 1 hopmMunpytoT NyTeM ee 06xaTnsa Nofj NPeccomM A0 NOSIHOro 3ano/IHeHNs rPYHTOM 06bemMa Kosnblia.
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Mpunoxexve I
(pekomeHpyemoe)

MeToauka onpeaeneHns CTPYKTYpPHOW MPOYHOCTU FTPyHTA Ha cxaTtume

Mo pesynbTataMm UCMbITAHUI FPYHTOB Ha KOMMNPECCUI0 MOryT 6biTb NOMYyYEHbl TP BUAA HAYa/IbHOTO yyacTka KOM-
NPeCcCcUoHHO KpUBOIA C; = 1— ropusoHTanbHblli: 2 — cnabo HaKNOHEHHbI; 3 — pe3ko Hak/TOHEHHbI k ocu IgP™.
B nepsom cnyyvae (ropu3oHTasbHbIi HauasbHbIli y4acToK) CTPYKTYPHYIO MPOYHOCTb Ha cxaTue Pclp onpegensioT rpadu-
Yyeckn cnegyoLwmnm cnocobom (CM. pucyHok I.1).

«4

% $

PucyHok 1 — padvk onpegenieHns CTPYKTYpPHO NPOYHOCTU TpyHTa Ha cxaTue

HaxopsaT Touky A — TOUKY Pe3Koro n3MeHeHus KpuBM3Hbl (nepervn6a) kpusoii e= fligPJ. Yepes 3Ty Touky npoBoaAT
KacaTenbHylo AB 1 ropnsoHTanbHyto nuHuio AD. 3atem 6uccektpucy AM yrna BAD. MpAaMOnuHeliHblil y4acTok KomMnpec-
CVMOHHOIi KPMBOI1 3KCTPaNoMpYyOT A0 nepeceyeHusi ¢ 6uccekTpucoit AM 1 nonyyatoT Touky N. 3HaueHne P cOOTBETCTBY-
loLLee 3TOi ToUke, MPUHUMAIOT 3a CTPYKTYPHYIO NPOYHOCTb FpyHTa Ha cxartue Pclp.

Bo BTOpOM cnydvae (cnabo Hak/OHEeHHbIi HayasibHbI/i YHaCcTOK) CTPYKTYPHYIO MPOYHOCTb FPyHTA Ha cxatue Pctp
onpeaensoT aHaorMyHO NepBOMY C/yyato Mo M3MEHEHU0 KpUBU3HbI kpuBoii B = O[IP/A. NyCTb 1 He Tak IBHO BbIpaXXEHHOMY.
OpueHTMPOBOYHO 3HaveHne P. cOOTBETCTBYIOLEe TOoUke nepernba, MOXeT ObITb MPUHATO 3a Pcrp.

B TpeTbeMm cnydyae (Pe3ko HaKMOHEHHbI y4acTok) CTPYKTYpHasi MPOYHOCTL Ha CxXaTue A5 AaHHOTo rpyHTa oTCyT-
CTBYET 1 ee He OMpejensior.
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Mpunoxexne
(pekomeHpyemoe)

Crnoco6bl Ha3Ha4YeHUs CXeMbl UCMNbITaHUA

B 3afaHnWMn Ha ucnbiTaHne yKasblBalOT CXeMy UCMbITaHNA:

1) c pernameHTupyembiMm B FTOCT 12248 pexriMOM HarpyxeHus (CTyneHu Harpysku);

2) co cneuunanbHO paccunMTaHHbIM PEXUMOM HarpyXeHus (CTyneHun Harpysku, Bpems WX BblAepXnBaHUs);

3) OTKPbLITYI0 C o6ecneyeHnem OTTOKa MOPOBOW BOAbl B BEPTUKA/IbHOM HanpaB/ieHUW BBEPX W BHWU3 UMW TOJIbKO
BBEpX;

4) 3aKpbITylo, UCK/IIOYAIOLLYI0 OTTOK NOPOBOIi BOABI.

CxeMmy Mo nepeyncnexunio 1) HazHavaloT B Cayyae, eCIN PeXNUM HarpyxeHus obpasla He okasblBaeT CyLLeCTBEHHO-
o B/IMAHMSA Ha NoKasaTen CXMMaeMoCTh rpyHTa (TIMHUCTbIE TPYHTbI TYron/1acTUYHOW N MATKOMIACTMYHOM KOHCUCTEHLNN;
opraHoMuHepasnbHble C BNAXHOCTbI0O MeHee 150 %. opraHuyeckune ¢ BNaxHOCTbo MeHee 200 %).

CxeMmy Nno nepeyvnciieHnio 2) Ha3HavalT B Cly4aB, eC/IM PeXyM HarpyxeHus obpasua cnegyet npubansnTb K Temny
OTCbINKW HacbiNM. COCTOAAHNE TPYHTa — He Nepeync/ieHHoe B CXxeMe Mo nepeyncnenuio 1).

[ANns yToyHeHns Heo6XoAMMOCTV MPUMEHEHUS B WUCMbITAHUW PaCYEeTHOTO pexuma HarpyxeHus obpasua AO/HKHO
6bITb NPOBEAEHO NpefBapuTesibHOe MUCMbITaHWe Ha KOHCONMMAALMIO ABYX UAEHTUYHbIX 06pas3L0B C pernaMeHTupyemMbimMu
CTYNEHAMU Harpyskm v BPEMEHEM WX BblAEPXWBAHUA W 3TUMU 3HAUYEHUSMU, Ha3HAYEHHbIMW pacyeToMm, 6U3KUM K pe-
anbHbIM. Tpu pacxoxaeHun ABYX 3HAUYEeHWU \  Ha 3aflaHHbli MOMEHT . cpaBHMBaeMbIx KpuBbIx /. = /(Igf). npeBbiwatoLem
AonyCcTUMble 3HaYeHNs, LienecoobpasHo NPUHATL CXEMY MO NepeyncieHnto 2) 1 ykasaTb ee B 3ajaHnuu Ha UcnbiTaHne.

[ina Ha3HayeHUsi CXxeMbl N0 NepeyncieHnto 3) 1 CXeMbl NO NepevncneHnto 4) cnepyeT OLEHUTb pacxoxeHne 4Byx
KpuBbIX KoHconuaaumii A = fl[lgf) naeHTUYHbIX 06pa3LoB, YNIOTHEHHbIX MOA pacyeTHOl Harpyskon P- > C pasHbIMU
YCNOBUAMU (hUNbTPaLUU OTXXUMaeMoli Boabl (NyTb unbTpauum).

BO3MOXHbI TPV BapnaHTa B3aMMHOI0 PacnosioXeHns ABYX KPUBbIX KOHCONMMAALNN:

- BapuaHT 1 — pacxoxieHue KpuBbIX KoHconugaumn go 100 % crteneHn KOHCONMAaLMM Haxo4uTCa B npegenax
[0NyCTUMOI TOYHOCTU:

- BapuaHT 2 — pacxoxfjeHue KpUBbIX KOHCOMMAALMMN N0 BPEMEHW AOCTMXEHUSA CTeneHn KoHconmpauuu ot 25 %
0 70 % HaxoauTcs B npefenax 2 S 21,, rae 2 — BpeMms 4OCTUXEHUS 3afaHHON CTeneHn KoHconugaunm obpasua nytem

unbTpauun N12:  — T0)Xe nytem dunbTpaumm hy Mpun atom /1, = —

- BapuaHT 3 — pacxoxjeHue KpUBbIX KOHCOMMAaLMM No BPEMEHU, YKa3aHHOMY B BapuaHTe 2. cocTaBnset k, > 2/,
N MOXeT AOCTUTHYTb f2 =4/,.

B BapmaHTax B3aMMHOrO PacrnofioXeHusi KpUBbIX KOHCONMAALMM MO BapuaHTam 1 v 2 cXxema UCNbITaHus LOMXHA
6bITb Ha3Ha4YeHa 3akpbiTas: No BapuaHTy 3 — OTKpbITas.

MpumeyaHne — TllepeyncrieHHble Bbille NpefBapuTesibHble KOMNPECCUOHHbIE U KOHCOMMAALMNOHHbIE UCHbI-
TaHUA TPYHTOB C LUe/1bi0 Ha3Ha4YeHUA CXeMbl UCnblTaHuUAa AOJTXKHbI 6bITb npeaycMOoTpeHbl B «NPOEeKTe» Npu CoCTaB/ieHUN
CMeTbl 3aTpaT Ha aTane NHXeHepHO-reosiorm4yecknx N3bICKaHWIA.
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MpunoxeHune E
(cnpaBoy4HOE)

XapakTepucTukn gedopmMnupyeMocTy rpyHTOB, MeToAbl UX onpegesieHns
B YC/IOBUSIX KOMIMPECCUOHHOTO CXaTusi U pernameHTupytoluine 4OKYMEHTbI

Ta6nunuya E1

XapakTtepuctuka
nechopMmrpyemocTy rpyHTa

1 KoachpuumeHT cxnmaemo-
cTn. Mogynb fecopmaunm

2 OTHOCUTeNbHasA aedopma-
umsa. Mogynb ocafkm

3 CTpyKTypHasi NPOYHOCTb Ha
cxaTve

4 OTHOCUTEe IbHasA npocagou-
HOCTb MpuW 3ajaHHOM faBrie-
HUN

OTHOCUTENbHAA npocafouy-
HOCTb NPW pasnn4yHbliX AaB-
JIeEHUAX N HadasibHOe npoca-
AO4YHOEe naBneHune

5 OTHOcKTeNbHOEe Habyxa-
HVWe npu pasfnyHbIX Aasne-
HUAX 1 faBfeHne HabyxaHus

6 OTHocuTenbHoe cyddosn-
OHHOE CXaTue Npw 3a4aHHOM
LaBneHun

OTHocutenbHoe  cyddosu-
OHHOE cXaTue npyu pasnuy-
HbIX [aB/IEHUSIX U HavaslbHoe
faBneHne  cydgo3sHoiiHoro
cxarus

7 KoathdhmuymeHT KoHcoNnmaa-
Lmu

8 KoadhduumeHT KoHCONU-
[auuy Ha atane nepBUYHOI
(hUNbTPALMOHHOK  KOHCONU-
Aaunn

MeToz onpegeneHnm

VicnbiTaHne Ha Komnpeccuio

VicnbiTaHne Ha KoMnpeccuio

VcnbiTaHne Ha Komnpeccuo

VcnbiTaHne Ha Komnpeccuo

VcnbiTaHne Ha Komnpec-
CUI0 MO CXeMe «OAHOI Kpu-
BOI»

VcnbiTaHne Ha
CUK0 N0 Cxeme
BbIX>»

KomMnpec-
«OABYX Kpu-

VcnblTaHne Ha Komnpeccuo

VMcnbiTaHne Ha Kommnpec-
CUI0 MO CXEME «OAHOWN Kpu-
BO»

VcnbiTaHne Ha Komnpec-
C/I0 NO CXeMe «Tpex Kpu-
BbIX»

McnblTaHne Ha KoHconupa-
LU0 MO CXEME «OJHOW Kpu-
BO»

McnbiTaHne Ha KoHconupa-
LU0 MO CXEME «OJHOW Kpu-
BO»

pyHTbI

FAMHUCTBIE C YWUCNIOM MAACTUYHO-
cTn 6onee 0.25: opraHOMUHepanb-
Hble 1 opraHuyeckne

TNMHUCTBIE C YWUCNIOM MAACTUYHO-
cTn 6onee 0.25: opraHoMuHepasb-
Hble 1 opraHuyeckme

TMMHUCTBIE C YWUC/IOM MACTUYHO-
ctn ot 0,25 go 0.50; opraHoMuHe-
panbHble W opraHu4yeckme c BRax-
HOCTbO MeHee 150 % u 500 %
COOTBETCTBEHHO

TMMHUCTBIE C YWUC/IOM MIACTUYHO-
cTn 6onee 0.50: opraHOMuHepasb-
Hble 1 OpraHnyeckme ¢ BNaXHOCTbio
6onee 150 % un 500 % cooTBeT-
CTBEHHO

[NuHNCTBIE

FnuHUCTbIE

[NuHnCTbIE

3aconeHHble (cogepxalyme nerko-
1 cpeAHepacTBOPUMbIE CONN) cyne-
CU U CYITINHKM

3acosnieHHble (Coaepxalyue nerko-
1 CpeAHEepacTBOPUMbIE COMM) cyne-
CU 1 CYTTINHKNA

FNUHWUCTBIE C YMCNIOM NNACTUYHO-
ctn 0,25 4 0.75;0praHoMunHeparns-
Hble 1 OpraHnyeckue C BNaXHOCTbIO
6onee 150 % un 500 % cooTBeT-
CTBEHHO

FNUHWUCTBIE C YMCNIOM NNACTUYHO-
ctn 0,25 4 0.75; opraHoMuHepanb-
Hble 1 opraHnyeckme

HopmatusHbili
[IOKyMEHT

MolOCT 12248
Mo HacTosemy

cTaHaapTy

MolrOCT 12248

Mo HacToswemy
cTaHgapTty

MolOCT 12248

Mo rOCT 12248

MolrOCT 12248

MolOCT 12248

MolFOCT 12248

MolOCT 12248

Mo HacTosiemy
cTaHgapTy
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OkoHuaHue Tabnuubl E. 1

XapakTrepucTtuka
nechopMmrpyemMocTm rpyHTa

9 O606LLeHHbIe KOHCONMAA-
LIMOHHbIE NapamMeTpbl Ha 3Ta-
ne MepBUYHOW N BTOPUYHOIA
(hUNbTPALMOHHOW  KOHCO/K-
fauuu

10 MokasaTesib CTENEHU KOH-
compaumn Ha aTane nep-
BWYHOW M BTOPUYHOWN punb-
TPaLMOHHOI KOHCONMaaL N

11 YrnoBoW ko3t huumneHT Ha
atane  A0UIbTPaALNOHHOW
KOHCOoNMMAaLunm n kKoHconunaa-
LM 06beMHOI NoN3yyecTn

18

MeTog onpesenexus

VcnbiTaHne Ha KoHconupa-
LU0 MO CXeMe «[BYX Kpu-
BbIX»

McnblTaHne Ha KoHconuga-
LMI0 MO CXeMe «ABYX Kpu-
BbIX»

MoxHo no nw6oit cxeme B
3aBMCMMOCTM OT croco6a
onpeAeneHns Lpyrux KoH-
COMMAALMOHHBIX  napame-
TPOB flaHHOTO FPyHTA

pyHTbI

FNWHWCTBIE C YUCIOM NAACTUYHO-
cTn 6onee 0,75: opraHoMuHepasib-
Hble 1 OpraHnyeckne ¢ BAaXHOCTbIO
6onee 200 % mn 500 % cooTBeT-
CTBEHHO

FNMHUCTbIE C YMCNOM NNACTUYHO-
cTn 6onee 0,50; opraHOMuUHepasb-
Hble N OpraHnyeckne ¢ BNaXHOCTbIO
6onee 200 % mn 500 % cooTBeT-
CTBEHHO

[NWHWUCTBIE TPYHTLI, OpraHomMuHe-
panbHblEe N OpraHnu4yeckne

HopmaTuBHbIiA
[IOKyMEHT

Mo HacToswemy
cTaHgapty

Mo HacToswemy
cTaHgapTy

Mo HacTosiwemy
cTaHgapTy
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MpunoxeHue X
(pekomeHpyemoe)

MpuMop rpacryeckoro oQopmMaeHnss pe3yibTaToB UCNbITaHUi TPYHTOB HAa KOMMPECcCcuio

). — oTHocuTenbHas gedopmauyns. W — BnaxHocTb: P — Harpyska: F— yHKyus

PucyHok XX.1 — 3aBncuMmMocTb OTHOCUTENbHOM pedopmanmmn 1 BIaXHOCTU TPYHTA OT Harpysku
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MpunoxeHne N
(cnpaBoyHoe)

BapuaHTbl BUAOB KOHCOMMAALMOHHON KpUBOI

| — podunsipaynoHHas koHconupauus: Il — nepBuyHas gunbTpaynoHHas koHconuaauus: lll — BTopuyHas unbTpaLmoHHas
KoHconmpauns: IV — KoHcoNuAaumns o6beMHoi nonsyyectu; /1,0 — ABYXCTOPOHHSAS hunbTpaLus; — O/AHOCTOPOHHASA hunbTpauus:
A — oTHOocuTenbHas gecdopmauuns, (CM. 0Cb 0); 01ch. n2h. UN— cTeneHb KOHCONWAALWMN HA MOMEHT 3aBeplieHna 1. 1ap, Rd. 1, —

[OMNNBLTPALMOHHON KOHCONUAALUN, NEPBUYHON PUNBTPALNOHHOW KOHCONMAALUN, BTOPUYHON PUNBTPALNOHHOW KOHCONUAALUY
M KOHCONMAauunm 06bEeMHOI NON3YyYecT COOTBETCTBEHHO

PucyHok W.1 — BapuaHTbl coYeTaHusi aTanos KOHCONMAauum A5 pasinuHbiX PYHTOB U YCN0BUIA UX pa6oThl
B KOHCTPYKLN
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Mpunoxexne K
(pekomeHgyemoe)

Crnoco6bl BblfesieHUs xapaKTepHbIX YH4acTKOB Ha KPUBOI KOHCOMMAaumnm
Nno reomMeTpuUUYeckMM npusHakam

Mpu NpoxoxaeHnn KoHcoNnAaLmMmn B YeTblipe aTana KpuBas KOHCONMAaUni MeeT cregyrolme xapakTepHble yyacT-
KN: NPAMONNHElHbIN yyacTok (AounbTpalMoHHas koHconugaunsa), ABa KpUBOMNHERHbIX yyacTka ¢ pasHbiM Hak/IOHOM K
OoCV BpeMeHu (MepBuyHas 1 BTOpPMYHaA UIbTPaLMOHHAA KOHcoNnaaums), NPSAMONHENHbI yyacTok (06beMHasa nonsy-
4yecTb). BblfenaoT aTn xapakTepHble y4acTKu MO UCMbITAHUAM Ha KOHCONMAALMIO ABYX UAEHTUYHbIX 06pa3LoB (No cocTo-
SHWI0) OAVHAKOBOM BbICOTbI, C pa3HbIMU NyTAMK (OUAbTPaLUM UK Pa3HON BbICOTON C O4VHAKOBbIMU YC/TOBUAMUN PUIbTPA-
umun. MonyvaloT crnepytoliee B3avMHOE PaCMONOXeHWEe KOKCONMMAALMOHHbBIX KPpUBbLIX: NepBble NPAMONHERHbIe yyacTkn
ANA 4BYX MAEHTUYHbIX 06pa3L0oB NpakTMyeckn coBnagarT an napannenbHbl 4pyr APYTY; NepBble KOPUBOIMHEHbIE y4acT-
KN pacxofsATcs, BTOpble KpUBO/IMHEHbIE YYacTKu conmKaloTcs Apyr K APYry; nocnefHne NpsaMosiMHeliHble y4acTkn npak-
TUYeckn coBnajalT WAu napannenbHbl Apyr Apyry (cm. pucyHok K.1). Mpw Apyrnx BapuaHTax 3TanosB KOHCONWAALMK
B3aVMHOe pacrnosioxXeHne KpyBbIX KOHcoNMaauun 6yaeT aHanornyHbIM ONUCaHHOMY BbILLE.

3Tanbl KOHCONMMAALUM NO FeOMeTPUYECKUM Mpu3HakaMm BblAensalT chegywwum obpasom. Ecnn konconmpauuns
rpyHTa NPOXOAWT B YeTbipe 3Tana, To AoNIbTPALMOHHYI0 KOHCOMMAALMIO U KOHCONMAALMI0 06 bEMHOI NON3yYecTn onpe-
AensT nyTeM NpoBefeHns KacaTelbHON K 60bLUMHCTBY 3KCMeprMeHTa lbHbIX TOUeK Ha NepBOM 1 NocfeAHeM yyacTkax.
3aTem No M3MeHEeHWo KPUBU3HbI KOHCO/TMAALMOHHON KpKBOiA (N0 Touke nepern6a) BblAeNSI0T NePBUYHYI0 (hUNbTPALNOH-
HY0 KOHCOMMAALMIO N BTOPUUHYIO (DUIbTPALMOHHbIE KOHCONMAALMM (CM. KPUBYIO «a» Ha pucyHke K.1).

Ecnun koHcoNupaumsa rpyHTa npoxoAuT B fBa atana (AodunbTpauMoHHas KOHCOIMAauua u koHconugaumus obbem-
HOIl Mon3yvecTyn), TO NPOBOAAT KacaTesibHYI0 K NepBOMY NPAMOIMHEHOMY Y4acTKy ¥ KO BTOPOMY, KOTOPbIA MeeT apyroi
Yrosl Hak/loHa K 0C BpeMeHH (CM. KpMBYH «6» Ha pucyHke K.1). MoxeT uMeTb MeCTO M TakoW cryyaii: nepBuyHas unb-
TpauMoHHasa KoHconmaaumsa 1 KoHconupaums obbemHolt nonsyvectu. KacatenbHasi, npoBefeHHas K NpsAMONHeNRHOMY
yyacTKy, BblgenseT atan 06beMHOIN nonsyyectn. 3atem NPoBOAAT KacaTe/lbHYI0 K CpefHel yacTu KpMBOA, YTO No3BoNseT
BbIA€UTb NEPBUYHYI0 (PUNbTPALIMOHHYIO KOHCONUAaLMio (CM. KPpUBYIO «B» Ha pucyHke K.1).

Ecnun KkoHconupauusa rpyHTa npoxoguT B TpU 3Tana, To MOPSAOK BblAeNEeHNs XapakTepHbIX y4acTKOB COCTOUT U3
OMMCaHHbIX BbiLle JeACTBUIA.

Touku nepexofa OT OAHOrO 3Tana KOHCONMAaLVN K pyroMy onpeaensioT caegywowmm obpasom. MNposogat 6uccek-
TpUChI YrnoB, 06pasyoLmxcs Npy NpoBeAeHNN KacaTe ibHbIX K TPAMOIMHENHBIM 1 KPUBOIMHEHBIM YYacTkaM KoHconuga-
LMoHHOW kpmBoit a = fligf)- MepeceyeHnsa 6uccekTpuc ¢ KPMBOI KOHCONMAAUMM 1 ByayT Toukamy nepexoga OA4Horo atana
KOHCONMMaauuu B apyroii. B kauecTBe npumepa Ha rpadmke (CM. pucyHok K.2) nokasaHbl Toukum A. B. B. . nonyyeHHble
Ha KOHCONMMAALMOHHON KPUBOIA, OTpaxarolei YyeTbipe aTana koHconupauuu. OKoHYaHWe BTOPUYHOW (PunbTpaLnoHHON
KoHconmaauun (MNu nepBUYHON, eCnu HeT BTOPMYHOI) COOTBETCTBYET TOUYKE YCTOMYMBOrO BbIXOAA KOHCOMMAALIMOHHOM
KPUBOIi Ha NPAMONNHENHbIN yyacTok. Ha pucyHke K.2 370 Touke COOTBETCTBYET Touka B.

PucyHok K.1. nuct 1— Ipadhmky 3aBUCMMOCTM OTHOCUTE/bHOV AedopmaLnm oT norapuma BpeMeHu
(ansa onpefeneHns napameTpoB KOHCOMMAALMN) HA 3Tanax KoHconugaunm n cnocobbl UX BblAeNeHns
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MpumevyaHne — MacwTab rpadmka: No ropm3oHTanNu oTknagbiBaloT BpeMs no norapudmmnyeckoii wkane tgf;
no BepTMKanu — oTHocuTeNbHYO aedopmaunio 0.01—20 mm.

PucyHok K.1. nuct 2

OKOHYaHVe KoHconmaauum 06 beMHO NoN3yyYecT COOTBETCTBYET MOMEHTY AOCTUXEHUSA YCIIOBHOM cTabunmsaumm
fedopmaunn obpasua (0.02 mm 3a 24 4). Ha pucyHke K.2 3ToMy MOMEHTY COOTBETCTBYeT Touka I.

A, 5,0 — Wir>"pingplenycyarngnww««mylrmgas~sa»yroa

PucyHok K.2 — OnpepfieneHune rpaHul, atanos KOHcoNugaumnum

YcnosHoe Bpems Havana gedopmauun (/") 1 yCrnoBHO MIHOBEHHYIO OTHOCUTENbHYIO Aethopmauumio [XN | nonyyarot
WHTepnonsiunei onbITHOW KPUBOW KOHCONMMAALMW A0 NEPEeceyYeHUss ¢ OCbk n (oce OTHOCUTENLHOW Aedopmalumu)

(cm. pucyHok K.2).
CTeneHb KOHcOMMpaLuMM Ha 3Tanax paccymTbiBalOT OT Hayana atana A0 ero okoH4yaHus. 3a 100%-Hylo cTeneHb

KOHCONMMAAUMN Kaxoro atana NpuHUMaloT okoH4aHue atana (Todkn A. B. B. I')- 3a 100%-Hylo cTeneHb KOHCONMAALUn
BCErO npouecca KoHconuaaumm (40 MOMeHTa AOCTUXEHUSI YC/IOBHOM cTabunmsaunv gedopmMarmmn) npuHMMaoT Touky I
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Bubnuorpadus

Moco6MB NO NMPOEKTUPOBAHWIO 3€M/ISIHOTO MOSI0THA aBTOMOGMIILHBLIX JOPOr Ha cnabbix rpyHTax. MHgopmasToLop.

M.. 2004
CHwull 2.05.02—85

CHulM 11-02—96
CI 11-105—97

ABTOMOGU/bHbIE foporu. MpoekTupoBaHue (n3gaHvne 2001 r. ¢ UBMEHEHUAMU B KOHLEe [0-
KymeHTa)

MHXeHepHble n3bickaHua Ans cTponTenscTBa. OCHOBHbIE NOSTOXEHUS
NHXEHEPHO-Teoornyeckme UsbickaHus 4asa ctpoutenscrea. Yactb il
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