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MEXXTOCYAPCTBEHHbIA CTAHOAPT
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NPEANCNOBUE

1. PaspaboTtaH locymapcTBeHHbIM NpeanpuatMem - HayyHo-uUccnenoBaTeNlbCKUM, MPOEKTHO-
M3bICKATE/NIbCKUM U KOHCTPYKTOPCKO-TEXHONOTMYECKMM  WHCTUTYTOM OCHOBAHWI U NOA3EMHbIX
coopyxeHun (HMMOCM) wm. TlepceBaHoBa ¢ ydyactvem [1poM3BOACTBEHHOrO W HayyHoO-
WUCCNef0oBaTe/IbCKOr0O UHCTUTYTa MO  WMHXXEHEPHbIM M3biCKaHMAM B cTpouTenbctee (MHUUNUC) wu
locypapcTBEHHONO AO0POXKHOTO HAay4yHO-uccnedoBaTenbckoro MHcTUTyTa (CotospopHUMU) Poccuiickoi
depepaunm.

BHeceH lNoccTpoem Poccuu.

2. NpuHAT MeXrocyaapCTBEHHOM Hay4YHO-TEXHUYECKOM KOMMUCCMEN NO CTaHAapTU3auuMmM U
TexHM4Yeckomy HopmupoBaHuto (MHTKC) 2 gekabps 1999 .

3a NpuHATME NPOro/I0CoBaNM:

HammveHnoBaHMe HamMmeHOBaHMe opTraHa I'OCyOapCTBEHHOIO
rocymapcTea YIPaBJIeHNA CTPOMTEJIECTBOM
Pecnybnmka ApMeHUdA MMHMCTEPCTBO I'PalOCTPOUTEJIECTBA
PecnyOnamuxy ApMeHMS
Pecnybnuka KazaxcraH KazcTpomKOMUTET

Kelpreizckasa PecnyOsimka |l'ocynapCTBEeHHAsA MHCIEKLMSA [I0 apXUTEKType
M CTPOUTEJILCTBY Ipu [IpaBUTeNbCTBE
KepreizckoM PecnyOnmkm

Pecnybnuka MoJsnmosa MYHMCTEPCTBO Pa3BUTUS TEPPUTOPUN,
CTPOMTEJIBCTBA M KOMMYHaJIbHOTO XO3AMCTBA
Pecnybmnmukm MonmoBa

Poccuiickaa demepauusd T'occTpom Poccum

Pecnybmmka TamxmkucTaH |KomMapxcTpon PecnyOmmky TaIXMKMCTAaH
Pecnybmmka Y30ekmucTaH |I['OCKOMapxUTEKTCTPOM Pecnybmnmkm Y30eKMCTaH
YkpauHa ToccTpoM YKpPaMHBL

3. BsameH I'OCT 20276-85, TOCT 21719-80, TOCT 23253-78, TOCT 23741-79.
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4. BeegeH B aencteue ¢ 1 utona 2000 r. B KayecTBe rocydapcTBEHHOro ctaHAapTa Poccuitckomn
depepaunm NocraHosneHnem Focctpos Poccum ot 23 aekabpa 1999 r. N 84.

1. OBNNACTb NPUMEHEHUNA

Hacroawumi ctaHgapT ycTaHaBAMBaeT MeToAbl NMOIEBOro ONpeAe/ieHNA XapaKTepPUCTUK NPOYHOCTH
1 AedopMUPYEMOCTM FPYHTOB MPU UX UCCeA0BaHUN ANS CTPOUTE/LCTBA.

2. HOPMATUBHbIE CCbI/IKH

B HacToALeM cTaHAapTe MCNOAb30BaHbI CCbIIKM Ha cieaytowne CTaHaapThl:

FOCT 5180-84 NpyHTbl. MeToabl nabopaTopHoro onpegeneHuns Gusanyecknx XxapakTepucTmk

FOCT 12071-84 I'pyHTbl. OT6OP, yNakoBKa, TPaHCNOPTUPOBAHME U XpaHeHWe 0bpasy,os

FTOCT 12536-79 [pyHTbl. MeTogbl nabopaTopHOro oOnpeaeneHus rpaHyJI0MeTPUYECcKoro
(3epHOBOro) M MMKpOarperaTHOro COCTaBoB

FOCT 20522-96 pyHTbI. MeToabl cTaTUCTUYECKON 06pabOoTKM pe3ynbTaToB UCMbITaHUI

FOCT 27751-88 HapexHOCTb CTPOUTENbHbIX KOHCTPYKLMIA M OCHOBAHMIA. OCHOBHblE NOMOXKEHWUA NO
pacyety

FOCT 30416-96 pyHTbI. JTabopaTopHble UcNbITaHUs. Obwme nofoKeHuA

FOCT 30672-99 pyHTbI. Monesble UcnbITaHUA. ObLLMe NONoKEeHMUA

3. ONPEAENEHNA

OcHOBHble TEPMUHbI, NCMONb3yeMble B HAaCTOALEM CTaHAapTe, M UX onpeaeneHua npmeeaeHbl B
FOCT 30416 n FOCT 30672.

4. ObLUME NONTOKEHNA

4.1. HacToAwmi CcTaHZapT YCTAHAB/AMBAeT cleaylowue MmeToabl MOJeBOro onpegeneHus
XapPaKTEPUCTUK MPOYHOCTU U AedOPMUPYEMOCTU FPYHTOB:

UCMbITaHWE LWITAaMMOM, WCMbITaHWE pPaaMasbHbIM NPECCUOMETPOM, WCMbITAaHWUE JIOMNACTHLIM
NPeccMoMeTPOM, UCMbITaHME NJOCKUM ANNATOMETPOM, UCMbITaHWE Camo3abypUBaOLWMMCA NOMNACTHLIM
NpPeccMoMeTpoM TUPASHAHOTO TUMNa, CPe3 LUEeAMKOB [PyHTa, BpalwiaTesibHbli, MOCTynaTe/bHbIi W
KOJIbLLEBOM CPe3bl - A1 HEMEP3/IbIX TPYHTOB;

UCNbITaHWE FTOPAYUM LITAMMOM - 417 MEP3/bIX FPYHTOB.

MpumeyaHue. Mo cneumanbHOMY 3a4aHUIO MOTYT MPUMEHATLCA APYyrMe MeToAbl WCNbITaHWi U
KOHCTPYKLMK Nprubopos, obecneymBaowme MoLeMpoBaHMe NPOLLECCOB HAarpyKeHus rpyHTa.

4.2. Obwme TpeboBaHUA K NOJIEBbIM WCMNbITAHUSM TPYHTOB, O0bOpyAoBaHWIO W Npubopam,
NoAroToBKe NAOLWAA0K 1 BblpaboToK Ans UcnbiTaHui npueeaeHsl B FTOCT 30672.

4.3. WcnblTaHMA TpyHTa NPOBOAAT B TFOPHbIX BblpaboTKax (pacuMcTKax, KoTnoBaHax, wypdax,
LWITPEKax, OYpOBbIX CKBa*KMHaX M T.A4.) UM B MacCMBe FPyHTa NPU COXPaHEHUU NPUPOAHOro CAOMKEHUA
rpyHTa. Cxembl WCNbITaHUA ANA ONPefeNneHUs XapaKTepuctuk aepopmupyemocTM NpuBeaeHbl B
MpunoxerHun A.

4.4. Mpu nNpoxoaKe OMNbITHOM CKBaXXMHbl 3anpewaeTcs MNpPUMEHEHWEe YAaPHO-KAHATHOrO,
BUBPALIMOHHOIO M LUIHEKOBOro BypeHMa, HauMHaA C OTMETKM Ha 1 M Bbille y4yacTKa, Ha KoTopom byaeT
NpPou3BOAUTLCA UCMbITaHME. Ha 3TOM y4yacTKe CKBaXKMHY cnedyeT npoxoAuTb BpallaTe/ibHbiM cnocobom
C NMOMOLLIO KOMIOHKOBOW Tpy6bl, 06ypMBatOLLErO TPYHTOHOCA UAK BYPOBOM JIOXKKM, YacToTa BpaLleHUs
KOTOPbIX He A0/KHa npesblluath 60 06/MUH, oceBas Harpyska Ha 6ypoBoit HaKOHeYHUK - He bonee 0,5
KH.

4.5. MNpu 6ypeHUmn CKBaXKMH A1A UCNbITaHWUA TPYHTa HUXKE YPOBHSA MOA3EMHbIX BOJ, HE A0NYyCKaeTCs
NOHUMKEHME YPOBHA NOA3EMHbIX BOZ B CKBAXKMHE.
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4.6. TpOMEXKYTOK BpPEMEHU MeXAY OKOHYaHMeM OypeHWs OMbITHOM CKBaXMHbl M Hayanom
WCMbITaHWA FPYHTa Bbllle YPOBHA NOA3EMHbIX BOZA HE A0/MKEH NPEBbIWaTh 2 Y, HUXKe YPOBHA NOA3EMHbIX
8oz, - 0,5 u. UckntoueHme cocTaBAT UCMbITaHUA FPYHTA WTamMMamu, MPU KOTOPbIX 3a YKa3aHHOe Bpems
HeobXxoAMMO TONbKO YCTAaHOBMUTb LUITAaMNM Ha 326011 BbIpabOTKN.

4.7. MNpoxoaKy ropHbIX BbIPabOTOK B MeP3/biX FPYHTAX HAANEKUT OCYLLECTBAATL 4,0 Tpebyemoit no
YC/IOBUAAM UCMNbITAHUI T1YyOUHbI, HO HEe MeHee 1YBUHbI MAaKCMManbHOIO Ce30HHOro OTTaMBaHWA, a B
YC/IOBUAX HECNINBAIOLLLECA BEYHOMEP3/I0M TOJILM - 4,0 BEPXHEN rPaHMLLbI STON TOLWM.

4.8. MnHUMmanbHaa TOALWMHA OL4HOPOAHOIO CA0A UCMbITbIBAEMOrO rPyHTa A0/IKHA COCTABAATb He
MeHee ABYX AMaMeTPOB LWTAaMMa MPUM WUCMbITAHUW TPyHTa wWwTamnom M 1,5 BbicoTbl paboyero
HAKOHEYHMKA NMpPU UCMbITAaHUWN TPYHTA NPECcCMOMETPaMMK, ANNATOMETPAMM U HA CPe3 B CKBAa*KMHAX U B
maccumse.

4.9. Ha oTMeTKe MCMbITaHMA TPYHTa B CKBAKMHAX M APYrMX BbIPaboTKax 4,0/KHbl ObITb OTOBPaHbI
obpasupl M B nabopaTopHbIX  YCNOBUAX  onpefenieHbl  GU3MYECKME  XapaKTEPUCTUKM:
rpaHynomeTpuyeckmin coctas no FOCT 12536, BNaXKHOCTb M NAOTHOCTb FPYHTa, NAOTHOCTb YaCTUL, TPYHTA,
B/JIA’KHOCTb Ha rpaHuuUax packatbiBaHMA M Tekydectn no FOCT 5180, a TakXe BblYMCAEHbI NJOTHOCTb
CyXOro rpyHTa, KoapduLMEHT MOPUCTOCTU, CTENEHb BAAXKHOCTM, YMCAO NAACTUYHOCTM WM MOKasaTesb
TEeKy4yecTu.

4.10. Obpasybl rpyHTa 4nA onpeaeneHns ero GUNYECKUX XapaKTepUCTUK creayeT oTbmpaTb Ha
paccTofHuM He 6onee 3 M OT OcK BbIPaboTKM A1 NPOBEAEHMA UCNbITAHUIA.

4.11. B npouecce UCMbITaHMI BeayT XKypHasbl No dopmam, npuseaeHHbIM B [punoxkeHun b.

5. METOA UCMbITAHUA WUTAMIMOM

5.1. CywHocTb meToga

5.1.1. UcnbiTaHWe rpyHTa WTaMMNOM MNPOBOAAT ANA ONpeaeseHus CAeAylowWmMX XapaKTepUCTUK
aedopmmnpyemocTu:

moayna  pgedpopmaumm  E  gna KpynHOOOBNOMOYHbLIX  FPYHTOB, MNECKOB,  [IMHUCTbIX,
OpPraHOMMHEPA/IbHbIX W OPraHUYecKMX T[PYHTOB; HA4ya/bHOrO MPOCAAOYHOro AasneHna P,

OTHOCUTENbHOW p,ed)opmau,mm NpocajoyHOCTN &y ANA NPOCaAOUYHbIX T[MHUCTBIX TPYHTOB MpU

MCMbITaHUM C 3aMaYMBAHMEM, KPOMe HabyXaloWwmux W 3aCONEHHbIX TPYHTOB MPW  UCMbITAHUU C
3aMaymBaHMEM.

5.1.2. XapaKTepuCTUKM ONpesenstoT Mo pe3y/bTaTaM HArpyXeHWa TrpyHTa BepPTUKaNbHOWM
Harpyskoi B 3a60e ropHoM BbIPabOoTKM C MOMOLLLbIO LWTaMNa.

Pe3ynbTaTtbl UCNbITaHWI 0DOPMAAIOT B BUAE FPAadUKOB 3aBMCUMOCTM OCaZKM LITaMna OT Harpy3KHu.

5.1.3. Mpu wucnbiTaHun rpyHTa B wypde pasmepbl wypda onpesenstor B 3aBUCMMOCTM OT
HEOBOXOAMMOCTM KPENIeHUA ero CTeH U rybuHbl NpoxoaKku. MUHUManbHble pasmepbl WwWypda B naaHe -
1,5x1,5 m.

OnameTp ayaKu, NpoxoamMmon mexaHM3npoBaHHbIM CNocoboMm, AoKeH BbiTb He meHee 0,9 m.

OunameTp onbITHOM 6YPOBOI CKBAXKMHbI J0KEH ObITb 325 MM. BypeHue CKBaXKUHbI ciesyeT BecTu
c obcagkoi Tpybamum ao 3abos.

5.1.4. 3amaumBaHMe MNPOCALOYHbIX TPYHTOB MPU MCMbITAHMAX B KOT/AIOBaHAx M AyAKax ciepyet

nposoauTb A0 CTENEHU BNAXKHOCTU Sr > 0,8 Ha I'!'IY6MHy HE MeHee ABYX AMAMETPOB WTamMMa HUXKE ero

NoAoLWBbl.

MpumeyaHue. ONa KOHTPOASA BAAXKHOCTU TPYHTOB AOMYCKAETCA MNPUMEHATb PagMOU30TOMHBbIN
MeToA.

5.2. O6opynoBaHue 1 npubopbl

5.2.1. B cocTaB yCTaHOBKM A8 UCMbITAaHUA FPYHTA LWUTAaMMNOM A0/KHbI BXOAMUTb:

- WwTamn;

- YCTPOWCTBO AN1A CO34aHMNA U USMEPEHUA HArpy3KM Ha WTamn;

- aHKepHOe YCTPOWCTBO (45 yCTaHOBOK 6€3 rpy30Boi NaaThopmbl);

- YCTPOWCTBO AN1A U3MEPEHUA 0CaZoK WTamna;
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- YCTPOMCTBO A5 3aMaYMBaAHUA U KOHTPOAA BMIAYKHOCTU TPYHTa (MPU UCMbITaHUM MPOCALOYHbIX

rPYHTOB).

5.2.2. KOHCTpYKLMA YyCTAaHOBKM A0/XKHa obecneymBaThb:
- BO3MOXXHOCTb Harpy*KeHusa wramna ctyneHamu gasneHma no 0,01 - 0,1 Mrla;
- LLEHTPUPOBAHHYIO Nepesayy HarpysKKM Ha WTamn;

- NOCTOAHCTBO AABJEHUSA HA KaXKA0M CTYNEHU Harpy»KeHus.
5.2.3. lUtamnbl g0NXKHbI 6bITb }KECTKUMMU, KPYraonh GOopmbl, Caeayowmx TUMoB:
| - c nhockon nogowso naowaabio 2500 n 5000 cm2;
Il - ¢ nnockot nogowson nnowaabto 1000 cm2 € KO/JIbLEBOM MPUTrPy3KOM MO NaolWaaum,

AO0MNoJIHAOLWEN nowaab wramna go 5000 cm?2;

Il - c nhockon nogowBsoi naowagbio 600 cm2;
IV - BUHTOBOW WTamn naolaabto 600 cm2 (MpunosxkeHue B).
5.2.4. Tun 1 naowaap WTamna Ha3HavyaloT B 3aBUCMMOCTU OT UCMbITbIBAEMOrO rpyHTa no Tabauue

5.1.

T'pyHTH losoxeHUe T'ny®uHa MecTo Mramm
mTaMilia VICIIEITa— | IpOBEOEHMA
OTHOCUTEJIbHO |HMA, M |ucnelraHuda |Twun|llnmowans,
YPOBHSA cMm2
IIOO3EMHEIX BOI
KpynHooBJIOMOUHEE Ha ypoBHe IIo Bcel|B xoTyoBa- I 5000
[leckM TIJIOTHEE U MIOIO3EMHEIX BOI| ToJjuie [He, wmwypde, I 2500
cpenHey IJIOTHOCTU Y BHIIE oynKe 11 1000
TJIMHEL ¥ CYTJIMHKM C
I <= 0,25;
L
cynecu ¢ I <=0
L
[IeCKM PBIXJIBIE ; Ha ypoBHe IIo Bcel|B xoTyoBa- I 5000
TJIMHEL ¥ CYTJIMHKM C |mom3eMHBIX BOI| Tojme |He, wypbe, | II 1000
I > 0,25; VI BHIIE nynke
L
cynecu ¢ I > 0
L
OpraHOMMHEpPAaJIbHEIE
¥ OpTraHMUYeCKHue
[IpocamoyYHEle NPU Brme yporHs |Ilo Bcem|K xoTioBa- I 5000
VICTIIBITAHUAX C IOO3eMHEIX BOI| ToJjuue |He, mypbe,
3aMauMBaHVEM oynke
KpynHOOBJIIOMOUHEIE Ha ypoBHe Huxe 6 |B 3aboe III 600
[leCcky IJIOTHEIE [ION3EMHEIX BOJI CKBAaX/HE
TJIMHEL ¥ CYTJIMHKM C M BHILIE
I <= 0,5;
L
cynecu ¢ I <=0
L
[leckn Ha ypoBHe Hmxe 6 |[B 3aboe Iv 600
TJIMHUCTHE TIPU ION3EMHEIX BOJI CKBAaXVHE
JIIOOBIX BHAYEHUSAX M BHIIE
rnokasaTesid TeKy-—
yecTu
OpraHoMMHEpPAaJIbHEE Hmxe ypoBHsa |Ilo BceM|Hmxe zaboa| IV 600

Tabnumua 5.1
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OpIr'aHNYEeCKHUEe IIOO3EMHEIX BOI TOJIe CKBAXIMHEL

TJMHEL M CYTJIMHKM C| Brlne m HUXe Ioo 10 [B maccure v 600
I > 0,5; YPOBHS Bes
1 IOOBEMHEIX BOI OypeHus
cynecu ¢ I > 1 CKBaXWVHBL
1

OpI‘aHOMMHepaJ'Ib HEBIE
" OpTraHndueCKume

5.2.5. Harpy»keHue wTtamna ocyLwecTBAAKT 4OMKPATOM UIN TapPUPOBAHHbBIM FPY30M.

JOoMKpaTbl 40KHbI ObITb NPeABaAPUTENIbHO OTTapPMPOBaHbI.

HarpysKky nsmepstoT c norpelHocTbto He 6osiee 5% cTyneHu gasaeHus.

5.2.6. Mpornbomepbl gna N3MepPeHUs 0CaAKM LWTaMMA A0/KHbI OblTb 3aKpenaeHbl Ha penepHomn
cucteme. LWtamn gonkeH 6bITb cOeAMHEH C NPOrMBOMEPOM HUTBIO M3 CTA/IbHOM NPOBOJIOKM ANAMETPOM
0,3 - 0,5 mm. M3amepuTenbHaa cuctema A0KHA obecnevynBaTb U3MEPEHME 0CaA0K C MNOrPeLlHOCTbIO He
6onee 0,1 mm.

HeobxoamMmo yuuTbiBaTh AedopmMaLmio NPOBOIOKM OT TeMnepaTypHbIX BO34ENCTBUIA U BBOAUTb
nonpasBky B MoOKasaHuAa npornbomepos. [lonpaBKy onpenenArdT MO MNOKA3AHUAM KOHTPOJIbHOTO
npornbomepa no 5.3.7. OcafKy WTamna cnenyet onpeaensaTb Kak cpeaHeapndmeTmyeckoe 3HayeHue
nokasaHui Tpex npornbomepos, GUKCUPYIOLWMX OCaAKY LITaMMa B TPeX TOYKAX, PACno/oXKEeHHbIX Nog,
yrnom 120° oT yeHTpa wramna.

[na namepeHnsa ocagKku WTamna ONyCKaeTcs NPUMEHATb Apyrve npubopsl, obecneymsatome
n3mepeHMe 0CcafoK C MOrpelHocTbio He 6onee 0,1 mm.

MpumeyaHune. Mpu WCMAbITAaHUM TPYHTOB B CKBaXXMHAX M U3MEPEHMM OC3aAOK LWTamna no
nepemMeLLLeHMAM Bepxa KOMOHHbI Tpyb, CAyxKawmx ANA nepefaym Harpysku Ha LWTAmn, YyYuTbIBaKOT
aedopmaumio CKatva Tpyb OT Harpyskm M nNpesycMaTpuBaloT MEPONPUATUA, WCKAOYaloWmMe WX
NpPoAOo/bHbIN U3rmb.

5.2.7. PenepHan cuctema, Ha KOTOPOM KpenaT npornbomepbl, 40NKHA COCTOATb U3 YeTbipex CBal,
3abMBaeMbIX WAN 3aBMHYMBAEMbIX MOMAPHO B TPYHT C MPOTUBOMNONONKHbBIX CTOPOH BbIPAabOTKM Ha
pacctoaHum 1,0 - 1,5 M OT Kpaes, U NPUKPENASEMbIX K HUM NapaniesibHo MeTa//IMYecknx purenen, Ha
KOTOPbIX YyCTaHaBAMBAKOT npornbomepsbl. F1ybUHA NOrpy:KeHus cBall B FPYHT A0/KHA obecneymBaTb
HenoABUXHOCTb PenepHoOn CUCTEMbI B MPOLLECCE UCMbITAHUA.

5.3. MNoarotoBKa K UCMbITaHUIO

5.3.1. Mpun wucnbiTaHMAX B KOT/NOBaHax, wypdax WM AyaKax wWTamn C MJOCKOM NOAOLWBOWM
YCTaHaB/AMBAOT Ha AHO BbIPabOTKU. [NA AOCTUNKEHUA NJOTHOrO KOHTAKTa NOAOLBbI WTAaMMa C FPYHTOM
HeobxoaMmMo NPOU3BECTU HE MeHee AByX MOBOPOTOB LITaMMa BOKPYr €ro BepTMKa/NbHOM OCU, MeHAs
Hanpas/ieHWe NoBopoTa. [loc/ie yCTaHOBKM LWITaMNa NPOBEPAOT FTOPMU30HTANIbHOCTb €r0 MOJIOKEHUA.

B raunuctbix rpyHTax ¢ || > 0,75 wramn cnegyer yctaHaBaMBaTh B BbIEMKY, YCTpauBaemyto Ha

AHe BbIpaboTKM. MNybuHa BbleEMKM A0XKHA ObITb 40 - 60 cM, MONepeyHbl pasmep BbIEMKU He A0/KEH
npesbiWwaTtb gMameTp wramna 6osee yem Ha 10 cm.

CTEHKM BbleEMKM NPU HEOBXOAMMOCTM CNeayeT 3aKpenuTb.

5.3.2. NoBepxHOCTb rPyHTa B Npeaenax Naowaan YyCTAaHOBKM LWITAMMNa AOXKHA OblTb TWATE/IbHO
cnaaHMpoBaHa. MNpu 3aTpyaHEeHUU B NAAHUPOBKE FPYHTA CAeAyeT yCTpamBaTbh M3 MaJIOBAAXKHOr0O necka
MEJIKOTO U CpeaHEeN KPYMHOCTM NOAYLWKY TOAWMHON 1 - 2 cM ANA TIMHUCTBIX U He Bonee 5 cm - ans
KPYNHOOH/10MOYHbIX TPYHTOB.

Mpu wucnbiTaHMAx wWTamnammn naowaapto 5000 cm2 NpocagoyvHbIX TPYHTOB C 3amMayMBaHUMEM
TOMIWMHA MOAYLWKN [OMKHA COCTaBAATb 2 - 3 ¢cM ana obecnevyeHUs APEHWPOBaAHUA BOAbl B TPYHT.
Moaywky cnefyeT ykAaAbiBaTb NO BCEN NAOLWAAM YCTAHOBKM LUTaMNa U BOKPYF HEFO HA PacCTOAHUM He
meHee 10 cm.

5.3.3. Mpn ncnbiTaHUAX B CKBa*KMHax wrtamnom tmna Il naowaabto 600 cm2 yCTaHOBKY LWITamna
Npon3BOAAT NOC/E 3a4NCTKM 32605 CKBaXKMHbI CNeLManbHbIM 6YPOBbIM HAKOHEYHMKOM-3a4UCTUTENIEM B
HECKOJ/IbKO NPUEMOB C ero U3BaeyeHMemM Ha NOBEPXHOCTb NMOC/E KaXKA0M 3a4MCTKM.
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LUtamn, npuKpenneHHbld K KONOHHe Tpyb amamerpom 219 mm, MMmetlolen Hanpasaswowme
XOMYTbl, OMYCKAlOT B CKBaXXMHY M A0OMBAOTCA MIOTHOIO KOHTAKTA LWITAMMNA C FPYHTOM He MeHee Yyem
OBYMA NOBOPOTAMM KOJIOHHbI Tpy6 BOKpyr ocu. LUtamn ponxkeH ObiTb YCTAHOBNAEH HUXKe 0b6cagHoM
Tpy6bl Ha rAy6uMHY 2 - 3 cm.

5.3.4. MorpyKeHne BUHTOBOrO LWTamna Npou3BOAAT 3aBUHUYMBAHUEM MEXAHUYECKN UAN BPYYHYIO
HUKe 320605 CKBaXKMHbI UKW C NOBEPXHOCTU B MAcCKB rpyHTa 6e3 6ypeHusa ckBaxuHbl. Mpu ncnbiTaHmAX B
CKBaXKMHax rnybuHa 3aBMHYMBAHMA BUHTOBOIO LUITaMMa HUXe 33605 CKBAXKMHbI A0/IXKHA cOCTaBnATb 50
CM AN TIMHUCTbBIX FPYHTOB TEKYYEMNNACTUYHOMN U TEKYYEN KOHCUCTEHLMM N HACBILWEHHbIX BOAOM NECKOB
1 30 cm - gns ocTanbHbIX FPYHTOB. [lonycKaeTca yBeMunBaTb yYKasaHHY0 raybuHy B cayyasx, Koraa npu
M3MEPEHMAX OCEBOM HarpyskM Ha LWTaMM MCKAOYAETCA BAUAHME TPEHWUS TPYyHTa MO OOKOBOM
NOBEPXHOCTW CTBONA.

5.3.5. B npouecce 3aBMHYMBAHWA BMHTOBOrO LWITamna AO/KeH NPOBOAUTLCA KOHTPOAb 32 ero
NOrpy<eHMemM Mo OTHOLIEHUIO FYBUHbI MOTPYXKeHua WwTamna 3a oanH obopoT AN K wary BUHTOBO
JlonacTu a. 3TO OTHOLLEHME JONKHO HaX0AUTLCA B Npesenax

.(5.1)

5.3.6. MNocne ycTaHOBKM LWITaMna MOHTUPYIOT YCTPOMCTBO A/A HarpyKeHuA WTamna, aHKepHoe
YCTPOWCTBO U U3MEPUTENBbHYHO CUCTEMY.

5.3.7. KOHTpOAnbHbIV Npornbomep ycTaHaBAMBAOT HA PeNepHOM CUCTEME, €r0 HUTb 3aKPENAIOT K
HENOABMXKHOMY penepy, ycTpauBaeMomy B CTeHe BbIpaboTKM; AJIMHA HUTU AONXKHa OblTb paBHa A/vHe
HUTW Npornbomepa, U3MepPAIOLLErO OCAAKY WTamMna.

5.3.8. MNocne MoHTaxa Bcex YCTPOMCTB U U3MEPUTENIbHOW CUCTEMbI 3aMMCbIBAOT HayasibHble
nokasaHua npmubopos.

5.4. MposegeHne ncnbITaHUA

5.4.1. Harpysky Ha wTamn ciegyeT yBe/iMuMBaTb CTyNeHAMWU aasneHuii AP, yKasaHHbIMK B

Tabnvuax 5.2 - 5.4 Ap.

Tabnnua 5.2
T'PYHTH Kosdduumenr CTyneHr IaBJjieHUS Bpewms
BOIOHACHIIEHM A HensTa p, Mla, npu YCJIOBHOM
IIJIOTHOCTM CJIOXEHMS crabunm—
TPYHTOB 3aumnn
nedopma-—
[ImoTHele | CpenHelt |Puxjiple |UuymM t, 9
IIJIOTHOCTHU
KpynHooByiomou— S <=1,0 0,1 0,1 0,1 0,5
HEIE r
[lecky KpYIIHEE S <=1,0 0,1 0,05 0,025 0,5
r
[lecku cpenHemn S <= 0,5 0,1 0,05 0,025 0,5
KPYMHOCTHU r
0,5<8s <1,0 0,1 0,05 0,025 1,0
r
I[lecky MeJIKMe u s <= 10,5 0,05 0,025 0,01 1,0
MEIJIEBATHE r
0,5<5s <x=1,0 0,05 0,025 0,01 2,0
r
Tabnuua 5.3
T'PYHTEH CryneHu nasjieHusa HesbTa p, Mla, npu xoadpduumeHTe Bpems ycioBHOM

NIOPUCTOCTHU cTadbunmsaumnmn
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nedopmauum t,
e <= 0,5/0,5 < e <=10,8|0,8 < e <=1,1le > 1,1 <*> u
TJIMHMCTEE C IOKasaTeJIeM 0,1 0,1 0,05 0,05 1
TekyuecTr: I <= 0,25
L
0,25 < I <= 0,75 0,1 0,05 0,05 0,025 2
L
0,75 < I <=1 0,05 0,025 0,025 0,01 2
L
I >1 0,05 0,025 0,01 0,01 3
L
<*> TIlpu Ko3bduLMeHTe NOPUCTOCTU e > 1,1 BpeMa yCJIOBHOMU
cTabunmslauumM yBeJIMuMBaeTcs Ha 1 d.

Tabnuua 5.4

I'PYyHTEL CryneHmn paBJjeHusa [enbTa p, |BpemMs yCJIOBHOM
MIlla cTabunmMzaumn
nepopmauum t, u

[IpocamouHEle NPUPOIHON 0,05 1
BJIQXHOCTHU

[IpocanoyHEEe rnocJye 0,025 2
3aMaduMBaHUA

OpraHOMMHEDPAJIbHEIE 0,005 - 0,01 4

" OpraHMdYecKue

O6LLl,ee Yncno CTyneHeﬁ AaBneHna nocne AOOoCTUuXKeHunAa aOasneHuA, COOTBETCTBYHOLLETO
BEPTUKAaZIbHOMY HOPMaAJIbHOMY HaNpAXeHU OT cobCcTBEHHOrO Beca FPYHTa O-zg,o Ha OTMETKe

ncnbiTaHnA, 40/1XKHO 6bITb HE MeHee YeTblpex.

B nepByro CTyneHb AaBNeHUA CcneayeT BKAKYUTb BeC ,u,eTanel7| YCTAHOBKU, BINAKOLWNX Ha HArpy3ky
wrTamna.

an NPMMEHEHNN WTaMMna Tuna Il KonbLeBas NpuUrpyska A0/1>XHa COOTBETCTBOBATb HANPAXEHUIO

O'Zg o Ha OTMETKE UCNbITaHUA.

Bpemsa BblAEPXKKM KaxKAoW nocneayowen CTyneHn AaB/eHnUa OONKHO ObiTb HE MeHee BpeMeHu
BblAEPKKM NpeablayLuein.

5.4.2. Kaxayto cTyneHb AaBNEHWUS BbIAEPKMBAKOT A0 YC/NOBHOM CTabuamsauum gedopmauunu
rpyHTa (ocagkv wramna).

3a Kputepuit ycnoBHoM ctabunmsaummn aepopmaumm NPUHMMAKOT CKOPOCTb OCaAKWM LUTAMMa, He
npesbiwatoyto 0,1 mm 3a Bpems t, ykazaHHoe B Tabanuyax 5.2 - 5.4.

5.4.3. OtcueTbl No nporMbomepam Ha KaxkAol CTYyMeHM Harpy»KeHma nponsBoanT:

- MPU UCMbITaHUU KPYNHOOBAOMOUYHbIX FPYHTOB M MECKoB 4yepe3 Kaxable 10 MWUH B TeyeHue
nepsoro nosyyaca, 15 MWUH B TeyeHWe BTOpOro nosnydaca u ganee yepes 30 MUH OO0 YC/NOBHOM
cTabunmsauum gebopmaumnm rpyHTa;

- NMPU UCNbITAHUM TTIMHUCTbIX TPYHTOB Yepes KaxKable 15 MMUH B TeueHUe nepBoro Yaca, 30 MWH B
TeyeHMe BTOPOro Yaca, gasnee Yyepes 14 40 ycnoBHOM cTabuamsaumm gebopmaumnm rpyHTa.

5.4.4. UcnbITaHWA NpocagoyHbiX FPYHTOB C 3amMadyMBaHMEM ciedyeT NpoBoAuTb Mo cxeme "AByx
KpuBbIX" nnn "ogHon Kpnson'.

Bbibop cCxembl WCMbITaHUI A0MKeH ObiTb NpousBegeH B 3aBUCMMOCTM OT  KOMMJEeKca
XapaKTepPUCTUK, HEOBXo0AUMBIX A1 NPOEKTUPOBAHMSA.

NcnbiTaHna no cxeme "AByX KpuBbIX' cnedyer BbINOAHATL MPU HEOobXoAMMOCTU onpeneneHus
NOJIHOTO KOMM/EKca XapakTepucTuk (5.5.3), no cxeme "oaHolt Kpusoii" - B ciyyanx, Korga A40CTaTOYHO
onpeaenuTb Mmoaynb gebopmaumnun rpyHTa NpUpPoAHON BAAXKHOCTU U OTHOCUTE/IbHYIO MPOCaA04YHOCTb
npu ogHOM 3aZlaHHOM AaBNEHUMN.

5.4.5. Mpun ucnbITaHUAX No cxeme "OAHON KPUBOWN" HArpysKy Ha LITamMn yBEANYMBAIOT CTYMNEHAMM

A0 33@aHHOTO AaBnenHuna P,, npuHumaemoro B uHTepsane 0,2 - 0,4 MMa.
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NasneHne P, AOMKHO 6bITb YCTAHOB/IEHO C yYE€TOM NpeanosaraeMoro GakTUYecKoro Aas/ieHuns

Ha TPYHT B OCHOBaHMM @QyHAAMEHTA, PaABHOIO CyMMe JaBNEHWI OT Harpysku ¢yHAaMeHTa W
COHCTBEHHOrO BECa rpyHTa B HACbILLEHHOM BOAOWN COCTOAHMUM Ha OTMETKE UCMbITAHUA.

Mocne AOCTUNKEHUA YCNOBHOM CTabuamnsaumm ocafiku Ha nocnesHen CTyneHu, COOTBETCTBYIOLLEN
AaBNEHMIO P,, TPYHT B OCHOBaHMM WTamMna ciaedyeT 3aMO4YMTb M NPOAO/KaTb 3amMadnBaHue C
M3MEPEHMAMM NPOCAAKM FPYHTA [0 €e YC/NOBHOM CTabuausauuum Npu pacxofe Bogbl HE MeHee
paccuntbiBaemoro no Mpunoskexuto I P, .

3a KpUTEPUIN YCNOBHOM CTabunM3aumm NPocasku rpyHTa creayeT NPUMHUMATb CKOPOCTb OCaAKM
wTamna, He npesbiwatowyto 0,1 mm 3a gBa vaca.

5.4.6. UcnbiTaHua no cxeme "AByX KpuBbIX" credyeT nNpoBOAUTb Ha OAHOW rnybuHe B ABYX
Wwypdax, pacnosoKeHHbIX Ha PAcCTOAHUN 5 - 6 M.

B ogHOM wypde mcnbiTaHMA HeObX04MMO BbINMONHATL B COOTBETCTBUM C TpeboBaHuAMK 5.4.5, B
APYroM - 3aMOYUTb TPYHT (NpU pacxode BoAbl HE MeHee paccunTbiBaemoro no MpuaoxeHuto ) nocne
MOHTa’Ka YCTaHOBKM [0 NPWUIOXKEHWA HarpysKku, a 3aTem Harpy»atb LWTaMn CTyNeHAMM 40 AasneHuna P,

, NPOA0/MKAA 3aMaYNBaHME TPYHTA.

5.4.7. OtcyeTbl no npormbomepam MOCNe 3aMayMBAHUA MNPOCAJOYHOrO TrpyHTa creayet
NpPou3BOAMUTb Yepes MPOMEXKYTKM BpemMeHU, YKasaHHble B5.4.3.

5.4.8. 3amaymBaHMe NPOCa0YHbIX TPYHTOB B OCHOBAHMM LUTaMMa B KOT/I0BaHax, Wypdax v oyaKax
cnefyeT MNPou3BOAMTb PACcCPefoTOYEeHHON CTpyeit BOo u3berkaHWe pasmbiBa FPYHTA, NoanepKuBas
ypoBeHb BoAbl Ha 5 - 10 cM BbiLe NOBEPXHOCTM NeCYaHOM NOAYLLIKA U U3MePAs Pacxos Boabl.

5.4.9. Nlo OKOHYaHWWM UCMbITAHUA BbIPAbOOTKY cneayeT yrnybuTb HUMXKE OTMETKM UCMbITaHMA Ha
rnybuHy He MeHee ABYX AMAMETPOB LWTamna A1A KOHTPOASA O4HOPOAHOCTM UCMbITbIBAEMOrO FPYHTA.

5.4.10. B npouecce UcnbITaHUs BeAyT KypHan, dopma KoToporo npueeaeHa B MNpunoxeHnn b.

5.5. O6paboTKa pe3ynbTaTos

5.5.1. Mo AaHHbIM MUCNbITAHWUI CTPOAT rpadmK 3aBMCMMOCTM OCaAKWU WTamMa oT gasnenua S = f(p)
(Mpwunoxkenwne A).

Ha rpaduke npoBogAT OCPeAHAIOWY MNPAMYIO METOAOM HaUMEHbLIWX KBaLpaToB WM
rpadpryeckMm mMeToa0M.

3a HauanbHble 3HaYeHMA P, u S, (Nepsaa TOYKa, BKIOYaemMas B OCpPefHeHWe) NMPUHUMAIOT
AaB/EHWE, PAaBHOE HAMPSAXKEHNIO O, , (5.4.1), N COOTBETCTBYIOLLYIO OCAAKY; 33 KOHEYHble 3HaYeHus [,
M S, -3HayeHMa P M S , COOTBETCTBYIOLLME YeTBEPTOM TOUKe rpaduKa Ha NPAMONMHENHOM yyacTKe.

Ecnm npu pasneHun P npupaleHne ocagku byaeT saBoe 6osblie, YemM AnA npenblaylien
CTyneHu pdasneHua P, a Npu nocnefylouein CTyneHn gasneHua [P, npupalleHve ocagku byaet
paBHO UK 6onblue NpUpaLLeHna 0caaKku Npu P, 3a KOHeYHble 3HaYeHna P, U S, creayeT NPUHUMaTL

pl—l n S—l' Mpy 3TOM KONMYECTBO BKAKOYAEMbIX B OCpeHEHUE TOUYEK AO0MKHO 6bITb HE MeHee Tpex. B

NPOTUBHOM C/ly4ae npu UCNbITaHUN TPYHTA HeO6XOAMMO NMPUMEHATb MEeHbLUNE CTYNeEHU OaBNEHNA.
MNpumeyaHue. Mpn nposeseHnn WCMbITAaHUN BMHTOBbLIM LUTAaMMNOM (C COXpaHeHMemM npupoaHoro

HanNpAXXeHHOro COCTOAHWA TPYHTA) 3a Haua/lbHble 3Ha4YeHna [P, U S NPUMHUMAIOT 3HaveHna P u S,
COOTBETCTBYIOLLME NEPBOM CTYNEHW Harpysku Ha rpaduke S = f(p).

5.5.2. Moaynb gedopmaummn rpyHta E, MlMa, BblUMCAAOT AN NNHEMHOTO yyacTKa rpadumka no
dopmyne

,(5.2)

roe v - KoaooduumneHT MNyaccoHa, NpUHUMaeMblii paBHbiM 0,27 Ana KPyNnHOOB/10MOYHbIX FPYHTOB;
0,30 - gna neckos u cynecei; 0,35 - gna cyrnmHkos; 0,42 - oA rNnH;
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Kp- K03 dMUMEHT, NPUHUMAEMbIA B 3aBUCMMOCTM OT 3arnybnernua wramna h/D (h - raybuHa

pacnoioXKeHns WTamna OTHOCUTE/IbHO MOBEPXHOCTU FPYHTA, cM; D - AnameTp wramna, cm);
K, - koadbduumeHT, npuHMMaemblit pasHbIM 0,79 AR KECTKOrO KPYraoro wramna;

Ap- npupalieHmne gasneHma Ha wramn (5.5.1), MNa, pasHoe P, — Py;

AS- npupaleHme ocagku WTamna, cooTeeTcTeyoWee AP, CM, ONpeaeisiemoe no OCPesHALENl
npPsMo.

KoadpdpuumneHt Kp NPUHUMAIOT PaBHbIM 1 NPU MUCNbITAHUAX TPYHTOB LITaMNaMW B KOT/IOBaHaXx,
wypdax n ayakax. Mpu UcnbiTaHUAX FPYHTOB BUHTOBLIM LUTAMMNOM B HYpOBbIX CKBaXKMHax HUXe 3aboA un
B MaccuBe 6e3 bypeHUsa CKBaXKUH KoadpuumeHT Kp NMPUHUMAIOT B 3aBMCUMOCTU OT oTHoweHusa h/D no
Tabanue 5.5, rae h - raybuHa pacnosioxKeHuma Wwramna OTHOCUTE/IbHO MOBEPXHOCTU FPYHTa, CM.

Mpumeyanue. MNMpun UCNbITaHUAX TPYHTa wWTamnom Tmna lll B 3a60e BypoBbIX CKBaXKWH A0MNyCKaeTcA
NPUHUMATb KO3IPPULMEHT Kp paBHbIM 1 He3asucumo ot h/D.

Tabnnua 5.5

h/D 0 1 2 3 4 >= 5

5.5.3. Mo pe3ynbTaTtam MCNbiTaHMIA NPOCAA0YHbIX FPYHTOB CaefyeT onpeaensiTe B COOTBETCTBUN C
yKasaHnamu MNMpunoxkenHua E:

- Moaynb aepopmaLmMm rpyHTa NPUPOAHONA BAAXHOCTM E M OTHOCUTENbHYIO NPOCAAOYHOCTD &y
npv 3a4aHHOM AaBNeHUn [ - NPU UCMbITaHUK MO CXeme "0 HOM KpUBOWA";
- MOAY/b AepopMaLMK TPyHTa NPUPOAHOI BRaxkHocTv E 1 B BogoHacbiweHHom coctoaHnn E

(nocne 3amaumBaHmA), Ha4aNbHOE MPOCaAO4YHOE AaBneHne Py U OTHOCMTE/IbHYIO MPOCaA0YHOCTb &g
NpW PasNNYHbIX AABNEHUAX - MTPU UCNbITaHUKU NO cxeme "ABYyX KPpUBbIX".

6. METOA UCMbITAHUA PAONANIBHBIM MPECCUOMETPOM

6.1. CywHocTb meToAa

6.1.1. UcnbITaHWe rpyHTa pagmanbHbIM MPEcCMOMETPOM MNPOBOAAT ANA onpefeneHua mMoayns
aedopmaumn E neckos, rNHUCTbIX, OPraHOMUHEPA/IbHBIX M OPraHUYEeCKUX TPYHTOB.

6.1.2. Mogynb pedopmaumm onpesenatoT NO pe3yibTaTamM HarpyKeHWA rpyHTa ropmM3oHTaIbHOM
Harpy3KoM B CTEHKAX CKBaXKMHbI C NOMOLLbIO paAnasibHOro NpeccMomeTpa.

Pesynbtatbl wucnbiTaHma odopmnAaldT B BuAe rpadMKka 3aBUCMMOCTM  FOPM3OHTAJIbHbIX
nepemeLLeHUM rpyHTa OT rOPU30OHTa/IbHOrO AaB/IeHUA.

6.1.3. Tlpun wucNbITaHUM T[PYHTa paguanbHbiM NPECCMOMETPOM MPUMEHAIOT chaeayouee
obopyaoBaHMe M cnocobbl MNPOXOAKM CKBaXKMH, obecrneymBatowme COXpaHEeHWe NPUPOAHOro
HaNpPAXeHHOro COCTOAHUA FPyHTa:

camosabypuBsatoLmeca NpeccMomeTpbl;

OypeHue CKBAXKMH NoJ, 3aLWMTON TAXKENbIX PAaCTBOPOB;

NPOXOAKY Y4YacTKa CKBaXKMHbI, Ha KOTOpOM OyayT Mpou3BOAUTLCA WCMbITAHWA, C NOMOLLbBHO
NnoABWKHOM KONOHHbI 06cagHbIX TPy6.

B rpyHTax, obecneuyuBaloWMX YCTOMYMBOCTb CTEHOK CKBAXKMHbI, [OMYyCKAaeTcA nposBeneHue
MCMNbITaHWI 6e3 CcoXpaHeHWs NPUPOAHOIO HaMPAXKEHHOro COCTOAHUA. [pu 3TOM 06a3aTesIbHbIM
ABNAETCA COXPaHEHMEe NPUPOAHOro CNOXKEHUA TPYHTOB.

6.1.4. MNpun NnpoxoaKe onNbITHOM CKBaXKUHbI cneayeT cobnoaats TpebosaHua 4.4.
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6.1.5. lMameTp CKBa*KUH He A0/KEH NpeBbIlWaTh AnameTp 30H4a npeccnomeTpa bosee yem Ha 10
MM.

6.2. O6bopynoBaHue 1 NpubopbI

6.2.1. B coctaB YyCTaHOBKM AAA WUCMAbITAHWA TPYHTa pagunanbHbiM MNPECCUMOMETPOM AOXKHbI
BXOAMUTb:

30HA;

YCTPOMCTBO 418 CO34aHMA U U3MEPEHUA AaBNEHNA B KaMepe 30HA3;

YCTPOWCTBO A1 USMEPEHUSA NEepemMeLLLeHNI 060/104KM 30HAa.

6.2.2. KOHCTPYKUMA YCTAaHOBKM A0/KHa obecneymBaThb:

BO3MOXHOCTb CO34aHUA AaBAEHUA Ha rPYHT ctyneHamum no 0,01 - 0,1 MMa;

NMOCTOSAHCTBO AaB/IEHMA Ha KaXKAOM CTYNEHU HarpyXeHus;

BO3MOHOCTb TAPUPOBKM 30HAa.

6.2.3. JAnHa Kamepbl 30HAa A0/MKHA ObITb HE MEHEE YeTblpex ee ANameTpoB.

MpumeyaHue. Mpn NPUMEHEHUM Kamepbl, COCTOALLEN U3 Tpex ceKkumin n bonee, oblwasn AANHA
CeKUMM f0KHa BbITb HE MeHee YeTblpex UX AMaMeTPOB.

6.2.4. YCTPOWCTBO A1 U3MEPEHUA AaBAEHMA B Kamepe 30H43a 40/KHO obecneynBaTb M3MepeHme
OABNIEHUSA C NOTPeLIHOCTbIo He 6osiee 5% cTyneHn gaBneHus.

6.2.5. YcTpolicTBO AnA mM3mepeHuA nepemelleHnin obonovkn 30HAa AO0MKHO obecneymBaTtb
nsmepeHue gedopmMaumnin CTEHOK CKBaXKUHbI NPU NPUMEHEHUM MPECCUMOMETPOB C BHELIHUM AMAaMETPOM
Kamepbl 30H4a OT 76 g0 127 MM ¢ norpeLwHocTblo He 6osiee 0,1 mm B Nnpegenax M3MeHeHUs HayasibHOro
AvameTpa Kamepbl B 1,5 pasa.

6.2.6. N3mepeHne nepemelteHUii 060N0YKN 30HAA OCYLLECTBAAIOT NyTeM M3mepeHua obbema
XKUAKOCTWU, pacxoQyeMoW Ha paclMpeHMe Kamepbl 30HA3, WAWM  NyTemM HenocpeacTBEHHOro
onpeaeneHusa paguyca Kamepbl 30HAA B OTAE/bHbIX TOYKAX ANCTAHLUMOHHbIMY AaTYMKAMM.

Mpumeyarua. 1. M3mepeHne nepemeleHUni 0OONOYKM 30HAA AWUCTAHLMOHHbIMU [ATYMKAMMU
NPoOM3BOAAT HE MeHee YeM B LUECTU TOUYKAX, PACMO/IONKEHHbIX NO TPeM AMamMeTpam. TOYKM U3MepeHuni
[O/IKHbI PacnonaratbCA B LLEHTPaAbHOW 4acTu Kamepbl B npeaenax 1/3 ee gavHbl.

2. [lonyckaeTca NpUMeHATb ANA onpefeneHna nepemeLweHnin 060104KM 30HAA ANCTAHLMOHHbIE
AATYMKM C U3MEPEHNEM AJIMHBI OKPYKHOCTU KaMepbl NO TPEM AMAMETPAM B LLEHTPA/NIbHOM YacTu ee B
npeaenax 2/3 onnHbol.

6.3. MogrotoBKa K UCNbITaHUIO

6.3.1. B CKBaXXMHY yCTaHaB/IMBAIOT 30HA TakMM 0bpa3om, 4Tobbl cepegmHa Kamepbl 30HAa 6bina
pPacnosioKeHa Ha OTMETKE UCMbITaHuWA.

MpU NpoxoaKe CKBaXKMHbl C MPUMEHEHMEM MOABUKHON KONOHHbI 06CagHbIX TPyb6 B rPyHT
npenBapuTeNibHO BHEAPAETCS TOHKOCTEHHbIM pabouuii cTakaH, NPUKPENAEHHbIN K KONIOHHE Tpyb, u3
KOTOPOrO yAaNAT rPYHT.

[Janee Ha OTMETKY WUCMNbITAHUA OMYyCKalOT 30HA NpeccMomMeTpa, pabodyas o060/s04Ka KOTOPOro
CMasaHa [/IMHUCTOM cycrneH3nein M3 B6eHTOHUTOBOM MMHbI UKW conuaonom. B 3oHae npeccrnomeTpa

CO34al0T AaBneHune, paBHOE HaNpAXeHUto O-zg,O (5.4.10'29’0) Ha OTMETKE WCMNbITaHUA, NOCNne 4ero

obcagHyto Tpyby NpUNoAHMMALOT Ha BbICOTY 30HAA.

6.3.2. Mocne ycTaHOBKM 30HAA Ha OTMETKE MCMbITaHUA HEOHXOAMMO CMOHTUPOBATb YCTPOMCTBA
ONA Co34aHMA U U3MEPEHUA AaB/IeHUA B KaMepe 30H4a U U3MepeHUa nepemMmeLleHns 060104KN 30HAa.

6.4. NposegeHne UCnbiTaHMA

6.4.1. B Kamepe 30HOQ cO038alOT AasneHne cryneHamm no 0,025 MIMa [0 momeHTa
COMNMPUKOCHOBEHUA 0DO0N0YKM 30HAA CO CTEHKAMM CKBa*KWMHbI, a Aanee - CTYNeHAMMU, YKas3aHHbIMU B
Tabnmuax 5.2 - 5.4.

Mpn onpepgeneHnn A[aBAEHUA HA CTEHKY CKBAXKMHbl B CAy4ae MNPUMMEHEHMA TUAPaBANYECKUX
NpPeccMoMeTpoB HE3aBUCUMMO OT 0B6BOAHEHHOCTU CKBaXKMHbI HEOBXOAMMO K M3MEepPEHHOMY MaHOMETPOM
AasneHuio  o06aBnATb  rMAPOCTAaTMUYECKOE AaBfieHMe cTonba  XKMAKOCTM B TMAPOMarncTpanm
npeccnmomeTpa.
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6.4.2. Kaxaylo CTyneHb AaB/IeHUA BblAEPXKMBAKOT A0 YCA0BHOM cTabuamsaumu aedopmaumnm
rPyHTa. 3a KPUTEPUIN YC/IOBHOW cTabuamsaumm aedpopmaumm MNPUHUMAKOT CKOPOCTb YBEINYEHUSA

pagmyca CKBa*KWHbI, He npesbiwatoltyto 0,1 Mm 3a Bpems, ykasaHHoe B Tabanue 6.1.

I'pyHTH Pexnm Bpems yCJIOBHOM
VICIIBITaHU A CcTabuIms3aumumn
nedpopmaumm t, MmH
[leck CO CTEINEHBI BJIAXHOCTU:
S <=0,8 15
r
s >0,8 30
r
TIMHUCTEHE C [okasaTejleM TeKydeCTMU: Me nJieHHEBI
I <= 0,25 30
L
I > 0,25 60
L
OpraHoMMHEPAJIbHEIE M OpTaHUUeCKMe 90
llecku 3
I'nmuHMCTEIE BricTpet 6
OpTraHOMMHEpPAJIbHBIE M OpTaHuYeCcKMue 10
pumMeuanus. 1. IIpu MCHOHTAHUAX VCKYCCTBEHHO YIIJIOTHEHHEIX,
HACBIIHEIX UM HAMBEIBHEIX TPYHTOB BpEeMAa YCJIOBHOMU CTabunmM3aumm

ne@)opmaumm IOOJIXHO Has3HadvaTbCd TakK Xe, KakK M IOJid COOTBETCTBYHOIMX
TUIIOB IIeCYaHeIX M TJIMHMCTBIX TPYHTOB B 3aBUCHMOCTN oT CTelrleHn
BJIQXHOCTUM M IIOKa3aTeJId TeKydeCTHU.

2. Ilpyi OpYMEeHEeHUM [PEeCCUOMETPOB C I[OTPEMHOCTHID M3MEepPeHUI
nepememenuyt MeHbme 0,1 MM (6.2.5) BpeMs YCJIOBHOM CTaOUIM3aLUA
nedopMalmumM yMeHbIIaeTCs IPONOPLMOHAJILHO YBEJIMUEHMI0 TOUHOCTH

U3SMEPEHMA CTEHKNM CKBAXIMHEL.

Tabnmua 6.1

6.4.3. [InA 30aHUI U COOPYKEHWI | YPOBHA OTBETCTBEHHOCTU MUCMbITAaHWUA TPYHTOB PasMasibHbIMU
npeccMomeTpamu cnegyeTt NPOBOAUTL B MeAJIEHHOM pexxume. [lonyckaeTcs NPou3BOAUTb MUCMbITaHWE
rPYHTa PagMaNbHbIMW MpPeccMomeTpamMy B ObICTPOM peKMMe B TeX CAy4yasx, KOrga BbIMOJIHEHbI
COMOCTaBUTE/IbHbIE UCNbITAHWA PaAMasbHbIMU NPECCUMOMETPAMU B MeS/IEHHOM W BbICTPOM peXkMmax He
MeHee Yem C ABYKPaTHOM NOBTOPAEMOCTbIO 414 AAaHHOW PasHOBMAHOCTU FPYHTa B palioHe npoBeaeHus

MU3bICKaHUM.

Ona 3paHuii n coopyxennint Il n Il ypoBHe OTBETCTBEHHOCTM MCMbITAHUA pPaANaNbHbIMU

npeccnomeTpamu cnegyet nposogunTb, Kak NpaBuio, B 6bICTpOM pexunme.

MpumeyaHue. YpoBHU OTBETCTBEHHOCTM 34aHUM U COOPYKEHUM NpUHATbI No FTOCT 27751.

6.4.4. OTcueTbl No npubopam ANA MU3MepeHMs Aedopmaluii Ha KaKAoh CTyneHW AaBaeHus

npou3BoAAT cornacHo Tabauue 6.2.

I'pyHTH PexyM MCHOHEITaHUA

Me OJjIeHHBI BeICTPERI

[lecku UYepes 5 MMH B TeudeHMe |Yepe3 1 MMH B TedeHMNe

Tabnnua 6.2
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nepBHX 15 MMH, »ajiee - |IepBEIX 3 MUH, Iajlee -

yepes 15 MuH yepes3 3 MMH

TJIMHUCTHIE Uepes 10 MuH B TeueHue |Uepe3s 2 MMH B TeUeHUE
nepBux 30 MMH, »ajiee - |IIepBEIX 6 MUH, Iajlee -
yepes3 30 MuH yepes3 6 MMH

OpranomMuHepalibHele |Uepes 15 MmMH B TeueHue |[Uepe3 2 MUH B TeUeHUe
1 OpraHndYeCKue nepeeix 60 MmH, »najee - |nepBux 10 MMH, »anee -
yepes3 30 MuH yepes3 10 MmH

B npouecce ncnbiTaHuAa BeAyT KypHan, dopma KoToporo npuseseHa 8 MpunoxeHunn b.

6.5. ObpaboTKa pesyabTaToB

6.5.1. Mo gaHHbIM UCMbITAaHUI CTPOAT rPadPUK 3aBUCUMOCTU NEPEMELLEHUA CTEHKM CKBAXKMHbI OT
nasnenus Ar = f(p) (Mpunosxkenne X)Ar = f(p).

Ha rpaduke npoBogAT OCPeHAIOWYO MNPAMYIO METOAOM HaUMEHbLIMX KBagpaToB WM
rpadpuyeckum metogom. 3a HauasbHble 3HaueHna P, u Al (nepsas TouKa, BK/IKOYaeMas B OCpeHeHMe)
NPUHMMAIOT 3HaYeHus p U Al , COOTBETCTBYIOLME MOMEHTY MOJIHOTO O6XKaTUA HEPOBHOCTEW CTEHOK
CKBAXXMHbI - Ha4yany IMHEMHOro y4acTKa rpadumka.

3a KoHeuHble 3HaYeHna P, u Ar, (npesen NponopLMOHaNbHOCTM) MPUHUMAIOT 3HAYEHNA p U Al
COOTBETCTBYHOLLME TOYKE, OrPaHUUNBAIOLLEN IMHENHBIN Y4aCTOK rpadmKa.

6.5.2. Moaynb aedpopmaumm rpyHTa E, MlMa, BbIMUCAAIOT A8 NMHEMHOTO yd4acTKa rpaduka Ar =
f(p) no dopmyne

,(5.3)

rae K, - KoppekTupytowwmii KospduumeHT;

o - PAAMYC CKBAXKWHBbI, PaBHbIA [, + A ;

I - PAAMYC NPECCHOMETPA, CM;

A, ,- NnpupatleHne paguyca NnpeccMomeTpa, CooTBeTCTBYoLWEee [, CM;

ApP- npuvpaleHve AaBneHWA Ha CTEHKY CKBaXKMHbI MEXAY ABYMA TOYKamM, B3ATbIMM Ha
ocpegHawLen npamoi, MMa;

Ar - npupalleHve NnepemeLLeHNa CTEHKM CKBaXKMHbI (N0 paguycy), cooTBeTcTBylOWEe O P, CM.

MpumeyaHue. [pu  BbluMCAeHUM Moaynsa pgedopmaumm  rpyHTa HeobXoAMMO  y4YMUTbIBaTb
onpegensemble MO pe3yabTaTaM TapUMPOBOYHbLIX MUCMbITAHUIA  CUCTEMATMYECKME MOrPELIHOCTU
nsmepeHuint AP un Ar, Bbi3BaHHble cOBCTBEHHbIMM AedOpPMaUUAMU TUAPOCUCTEMbI U 3NACTUYHBIX
060/104€eK Kamepbl 30HAa.

6.5.3. Mpu npoBegeHNN BCEX WUCMbITAHWI FPYHTOB PaAMasibHbIMU MPECCMOMETPAMU B OLHOM
pexume (MeaneHHOM ONA COOPYXKEHWUI | ypOBHA OTBETCTBEHHOCTM MM BLICTPOM ANA COOPYKEeHUM Il n

Il ypoBHei oTBeTcTBEHHOCTM) KoadduumeHT K, onpenensatoT no pesynbTaTam COMNOCTaBUTENbHbIX

WCNbITaHWI rPyHTa WTamnom naouwaabto 5000 cm2 1 paananbHbIM NPECCUMOMETPOM, BbIMOJIHAEMbIX HE
MeHee YeM C ABYKPaTHON NOBTOPAEMOCTbIO AN1A AaHHOW Pa3HOBMAHOCTM FPYHTa B palioHe NpoBeAeHUn
M3bICKaHUN.

6.5.4. NMpu NnpoBeAeHNM YacTU UCMbITaHUI B MeAJIEHHOM, @ YaCTU UCMbITaHUA B BbICTPOM pexume
ana onpegeneHva moayns gebopmaunm no pesynbTaTamM WCMbITaHUA, BbINOAHEHHbIX B ObiCTpoOm

pexunme, AO0/XKeH BBOAUTLCA ,CI,OI'IO}'IHMTe}'IbeIﬁ KOQCI)d)MLI,MeHT K OI'Ipe,El,e}'IFIeMbIﬁ Nno pe3ynbTaTamM

re’
COMOCTaBUTENbHbIX UCMbITAHWI paanasibHbIM NPECCMOMETPOM B Pa3HbIX PEXMUMaX.
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6.5.5. [lnA NpoeKTMpoBaHMA OCHOBaHWI U GYHAAMEHTOB 34aHUN U coopyKeHuit Il n Ill yposHei
oTBeTcTBEHHOCTU KoadpduumeHT K ponyckaetca npuHumath no Mpunoxennio KK, .

7. METO4 UCNBITAHUA NOMACTHbIM NMPECCMOMETPOM

7.1. CywHoCTb MmeToaa

7.1.1. VcnbiTaHWA rpyHTa NOMNACTHbIM MNPECCMOMETPOM MNPOBOAAT AAA onpeneneHna moayna
aedopmaumm E neckos, IMUHUCTbIX, OPraHOMMUHEPANbHbIX M OPraHUYECKUX FTPYHTOB.

7.1.2. Moaynb gedopmauum onpeaensatoT No pesynbTaTamM HarpyKeHua rpyHTa BepTUKabHOM
HarpysKo B CKBa*KMHE UJIM MAcCMBE C MOMOLLLbIO LLITAMMOB-/IONACTEN.

Pe3ynbTatbl ucnbiTaHMA 0POPMAAIOT B BUAE TrpaduKa 3aBUCMMOCTU MEpPEMELLEHMA LITaMNOB-
JlonacTen oT HarpysKku.

7.1.3. Npu npoxoaKe onNbITHOM CKBaXKUHbI ceayeT cobnoaaTb TpeboBaHua 4.4.

7.1.4. Mpn MCNbITaHMAX B CTEHKaX CKBaXMHbl AMAMETP CKBA*KMHbI A0/XeH ObiTb MeHbLue
PACCTOAHMA MEXKAY WTAMMNAMM - IONACTAMM HE MEHEE YEM Ha 2 CM.

7.1.5. Mpwn ncnbITaHUAX HUXKe 3a60A CKBAXKMHbI MMHUMAbHAA rnybunHa NorpyKeHmna HakoHeYHUKaA
OT 3a60A CKBa*KWMHbI 40 BEpXa LITaMNa-10nNacTi AoaKHa ObiTb HE MeHee NOMAOBMHbLI AMHbI WTamMMa-
fonactu.

7.2. O6opynoBaHue 1 npubopsl

7.2.1. B cocTas yCTaHOBKM ANA UCMbITAHMA FPYHTA NONACTHbIM MPEeCCUOMETPOM A0/IKHbI BXOAUTD:

- HAKOHEYHMK CO WTaMnamu - IONACTAMM U HANPABAAIOLWMM CTAKAHOM;

- YCTPOWMCTBO A/1A CO34aHMA U U3MEPEHUA AaB/IeHMA HA WTAMMbI-N10NAaCcTU HAKOHEYHWK];

- YCTPOWMCTBO A1 U3MEPEHUNA NepemelLeHNA LTaMMNoB-/10MacTeit HAKOHEYHMKa.

7.2.2. KOHCTPYKLMA YCTAHOBKM 40JIKHa obecneymBaThb:

- BO3MOXHOCTb CO34aHMA AaBAeHUA Ha rpyHT ctyneHamm no 0,01 - 0,1 MMa;

- NOCTOAHCTBO AAB/IEHUSA HA KaXKA0M CTYMEHU Harpy»KeHus;

- BO3MOXHOCTb TAapPUPOBKU HAKOHEYHMKA CO LITAaMNaMM-10NACTAMM.

7.2.3. HaKOHEYHWMK [O0NKEH COCToATb M3 ABYX KECTKUX LITaMMoB-A0MNacTel NpPAMOYrosibHOM
dOopMbl, PacnoNOKEHHbIX CUMMETPUYHO OTHOCUTE/IbHO OCU HAaKOHEeYHMKa. MNnowaab WTamna-1onacTu
[OOJ/I}KHA COOTBETCTBOBATbL TpeboBaHMAM Tabamubl 7.1.

Tabnnua 7.1
I'pyHTH I[TosmoxeHme T'orybuHa MecTO MyHMMaJIbHad

IpeccuoMeTpa |ucHneTa- |npoBeneHus |njaomans <*>
OTHOCUTEJILHO |HUSA, M |MCOBITaHWMIA mTamia—
YPOBHS MOO- JjornacTu,
3EeMHHEIX BOI cMm2

T'JIMHEL M CYTJIMHKM C Brme ypoBHS Do 10 [B crenkax 300

I <= 0,25; IIOI3EMHEIX BOI CKBaXWVHEL

L
cynecu ¢ I < 0
L

[lecku (ycToMumBhle B |Bolle ypoOBHSA IOo 10 |B cTeHkax 600

CTEeHKax CKBAaXW/HHI) MIOO3EMHEIX BOI CKBaXWHEI

TJMHEL M CYTJIMHKMU C Huxe 10 150

0,25 < I <= 0,75;

L
cynecu c
0 <=1 <=1
L
[lecku pBIXJIEIE (Heyc—| Bolle M HMXe oo 10 |Hwmwxe zabosa 300
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TOMUMBEIE B CTEHKAaX YPOBHS CKBaXWHEL
CKBaXWHEI) [TOOBEMHEIX BOII
TJMHEL M CYTJIMHKMU C Huxe 10 150
I > 0,75;
L
cynecu ¢ I > 1
L
TIMHUCTEHE M opTaHo-| Bomme m Hmxe |[IIo Bcel|B wMaccuse 600
MM HEPAJIbHEE YPOBHHA TOoJIIe Bes
IIOOBEMHEX BOJI OypeHus
CKBaXWHEL
OpraHmyeckue Brle ypoOBHSA IHo 10 |B cTeHKax 600
IIOO3EMHEX BOJI CKBaXMHEL
Beme u Hmxe |Ilo BceM|Hwxe 3abos 300
YPOBHS TOoJIIE CKBaXMHEL
IIOOBEMHEX BOJI
<*> COOTHOIWEHME CTOPOH WTaMIa-JIONacTM IOOJDKHO OBEITE He Dosee
3:1.
PaccTosgHMe MexOy WTaMIaMM-JIONacTAMM OOJDKHO OBIThb He MeHee 1,5
WX WMPVHEL.

7.2.4. YCTPOWCTBO AN M3MEpPEHMA [aBNEHUA Ha LITAMMNbI-A0MacTM A0MKHO obecneumBatb
n3mepeHue AaBAEHUSA C NOrPELLIHOCTbO He 6onee 5% cTyneHu AaBaeHus.

7.2.5. YcTpoWAcTBO AN M3MEPEHUs MNepemelleHMid  WTamna-AonactTmi B TFOPU3OHTA/IbHOM
Hanpas/ieHUM JOMKHO obecneunBaTb M3MepeHne aedopmaumini ¢yHTa ¢ norpewHocTblo He 6onee 0,1
MM B npegeniax He meHee 50 MM NPU UCMBITAHUAX OPraHOMMHEPasIbHbIX U OpPraHNYeckux rpyHTos, 20
MM - /17 OCTa/IbHbIX FPYHTOB.

7.3. NoarotoBKa K UCMbITaHUIO

7.3.1. YcTaHOBKY HaKOHEYHWMKA CO LTaMMNnammu-ionactTAMM NPou3BOAAT METOAOM BZAAB/IMBAHUA
Taknm obpasom, 4Tobbl cepesmHa HaKOHeYHMKa Bblna PacnonoKeHa Ha OTMETKE UCNbITAHUA.

7.3.2. Mocne yCTaHOBKM HAKOHEYHWMKA HA OTMETKE MWCMbITAHUA MOHTUPYIOT YCTPOWCTBA ANA
CO34aHUA U U3MEPEHMA [ABAEHWNA HA LWTAaMNbI-N0NACTN N U3MEPEHNA UX MepeMeLLEHUA.

7.4. posegeHne UCnbITaHUA

7.4.1. Nepepayy HarpysKkn Ha WTaMMbl-JI0MNACTU NPOU3BOAAT CTYNEHAMM, YKA3aHHbIMKU B Tabanuax
5.2-5.4.

7.4.2. Kaxkayto cTyneHb AaBfeHUA BbIAEPXKMBAIOT A0 YCNOBHOW CTabunusauum pedopmaumm
rPYHTa. 33 KpUTEPWUA YCNOBHOW cTabunusaumm pedopmauumnm NPUHMMALOT CKOPOCTb MepemelleHus
WwTamna-nonactn, He npesbiwaowyo 0,1 Mm 3a BpemaA, yKasaHHOe ANA MeAJIEHHOro peXXmma
UCNbITaHUA B Tabaumuax 5.2 - 5.4, ana 6bicTporo - B Tabnvue 6.1.

7.4.3. PeXXnum ncnblTaHMM Ha3Ha4YatoT B COOTBETCTBUM C YKasaHUAMMK 6.4.3.

7.4.4. OtcyeTbl No npubopam ANA U3MEPEHUA MNepemelleHUi LWTAaMMNoB-/10MacTell Ha KaxgoM
CTYMNEeHW [aBAEHUA NPOU3BOAAT COMNACHO 5.4.3 Npu MeaNleHHOM peXMme UchblITaHui U Tabanue 6.2 -
npu 6bICTPOM.

B npouecce ucnbiTaHMA BegyT *KypHan, popma KOToporo npmseseHa B MpunoxeHnn b.

7.5. O6paboTKa pe3ynbTaToB

7.5.1. No pgaHHbIM UCMbITAaHUIA CTPOAT rPaduK 3aBUCMMOCTM NepemMeLleHna WTamna-aonactm ot
nasnexus u = f(p) (Mpunoxkenue N).

Ha rpaduke npoBoaAT oOCpeaHAOWY MNPAMYHO METOAOM HAMMEHbWMUX KBaApPaToB WAM
rpapmyeckum meToaom. 3a HavanibHble 3HaYeHna P, 1 U, (nepsas TouKa, BKAOYaeMan B ocpegHeHune)
NPUHMMAIOT 3HAYEHUA P U U, COOTBETCTBYIOLLME HAYaNY IMHENHOrO y4acTKa rpaduKa.

3a KOHeyHble 3HavyeHna P, u U, (npegen nponopuMOHanbHOCTM) NPUHUMAIOT 3HAYEHMA P U U,

COOTBETCTBYIOLME TOYKE, OFPaHUUYMNBAIOLLEN NINHENHbIN YYaCTOK rpaduka.
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7.5.2. Moaynb aedopmaumm rpyHTa E, MMMa, BbIYUCAAIOT AN IMHEMHOTO y4YacTKa rpadmKa u = f(p)
no popmyne

,(7.1)

rae K| - KoppeKkTupytowmit KoapduumeHt,

V - KoadppuumeHT lNMyaccoHa;

b - WMpunHa wWTamna-aonacTu, cm;

@ - KO3POULMEHT, NPUHMMAEMbI B 3aBUCMMOCTM OT oTHoLleHuA |/b no Tabaunue 7.2;

ApP- npupalleHve AaBnAeHWA Ha LWTAMM-ONacTb MEXAy ABYMA TOYKaMM, B3ATbIMM HA
ocpesHatoLeit npamoi, MMNa;

AU - npupalleHve nepemeLLeHns LWTaMMNa-s0MnacT1, cooTBeTcTByloWwee AP, cm.

MpumeyarHue. [pu  BblMUCAEHUM Moayns Aedopmaumu  rpyHTa HeobXoAUMMO  YyuYUTbIBaTb
onpeaensemble NO pe3y/sbTaTaM TapUPOBOYHBLIX UCMbITAHUIA CUCTEMATMUYECKME MOrpPeLiHOCTU
nsmepeHuin AP v u, Bbi3BaHHble COBCTBEHHbIMU AedopMaLnAMM YCTPOWCTBA A/1A CO34aHUA AABNEHUA,
HAaKOHEYHWMKa N KONOHHbI TPY6.

Tabnvua 7.2

I/b 1,5 2,0 3,0
omera 1,1 1,2 1,4

7.5.3. KoadpdpuumneHt K, onpegenaoT no pesynbTaTam COMOCTaBUTENbHbLIX WUCMbITaHWIA TPYHTa

wramnom naouwagpto 5000 cM2 M NONACTHbIM MPECCUMOMETPOM, BbINONHAEMbIX HE MeHee 4Yem C
[BYKPaTHOM NOBTOPSAEMOCTbIO /11 AaHHOM PasHOBUAHOCTM FPyHTa B palioHe NpoBeseHMsA U3bICKaHUM,
7.5.4. Npun NpoBeAEHNMN YACTU UCMbITAaHUI B MeAJ/IeHHOM, @ YacTW UCTIbITaHWUI B BbICTPOM perkrume
ANA onpegeneHus mogyna Aepopmauun Mo pesyabTaTaM WCMbITaHWIA, BbINOJIHEHHbLIX B ObiCTPOM
pekMme, BBOAAT  [OMONHWUTENbHbIN  KoapduumeHT K|, onpegensembiii no  pesynbratam

COMNOCTaBUTE/IbHBIX UCMbITAHWI IONACTHBIM MPECCUMOMETPOM B Pa3HbIX PEXKMMAX.
8. METOJ NCNbITAHNA NNOCKUM ANTATOMETPOM

8.1. CywHocTb meToga

8.1.1. McnbiTaHWe TrpyHTa NAOCKUM AUNAaTOMETPOM MNpPOBOAAT ANA onpefeneHua Moayna
aedopmaumm E neckos, rMUHUCTbIX, OPraHOMUHEPAIbHBIX M OPraHUYECKUX TPYHTOB.

8.1.2. Moagynb pedopmaumm onpenenAroT No pesyabTaTamM HarpyXeHusa rpyHTa ropM3oHTaIbHOM
Harpy3KoM B CKBa*KMHE C MOMOLLbIO NIOCKOro ANaToMeTpa.

Pesynbtatbl ucnbiTaHna odopmaaloT B Buae rpaduka 3aBUCMMOCTU MepemMeLleHuA LWTamna
OVNNaToMeTpa OT HarpysKHu.

8.1.3. Mpu npoxoaKe onbITHOM CKBAXKMHbI cneayeT cobaoaate TpebosaHua 4.4,

8.1.4. InameTp CKBAXKMHbI A0KEH ObITb HE MEHEee WMPUHbI IONATKK AUNATOMETPA.

8.1.5. TnybuHa norpyxeHua AnNatoMeTpa OT 3ab0s CKBaXKMHbI MW OT MOBEPXHOCTU FPYHTa A0
LEHTpPA WTamMna A0/MKHa OblTb HE MeHee NATU AMaMEeTPOB WTamna.

8.2. O6opynoBaHue 1 Npubopbl

8.2.1. B cocTaB yCTaHOBKM A1 UCMbITAaHMA FPYHTA NJOCKUM ANNATOMETPOM AO/KHbI BXOANUTD:

- N10CKaA NIonaTka AMIaTOMETPA C BblABUTAOWMMCA NJAOCKUM KPYT/biM LUTaMMNOM;

- YCTPOWMCTBO A/1A CO34aHMA U U3MEPEHUA AaBAEHMA Ha WTaMn AN1aTOMETPa;

- YCTPOWCTBO A1 U3MEPEHUA NepeMeLLLEHNA WTaMnNa AUNATOMETPA.

8.2.2. KOHCTpYKLMA YyCTaHOBKM A0/1KHa obecneymBaThb:
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- BO3MOXHOCTb CO34aHWA HEMPEPbIBHO BO3PACTAlOLLErO C NMOCTOAHHON CKOPOCTbIO AABAEHUSA Ha
TPYHT;

- BO3MOXHOCTb TAapUPOBKM NONATKU ANAATOMETPA C NIOCKUM LUTAMMOM.

Yron 3aoCTpeHua onatkM AuaaTomeTpa [AOJ/IKeH COoCTaBasaTe He 6bonee 60°. OuameTp
BblABMraloLLLErocs Wrammna A0/XeH cocTaBNaTb 70 MM M He NpeBbIlaTth 2/3 WMpPUHbLI 0NaTKu.

8.2.3. YCTpOMNCTBO ANA M3MEPEHUA OABAEHWUS Ha LWTAMM AMNATOMETPA [0/MKHO obecneymBaTb
M3MepeHue AaBaeHuA C NorpeLwHocTblo He 6osee 0,01 MMa.

YCTPONCTBO AN M3MEPEHUA MNepemMelleHna WTamna AWAaTomeTpa B FOPU30OHTA/IbHOM
Hanpas/IeHUU A0/IXKHO obecneymBaTb UsmepeHue gedopmaumin rpyHTa C NOrpeLwHocTbo He bonee 0,01
MM B npegenax He meHee 3 Mm.

8.3. MNoarotoBKa K UCMbITaHUIO

8.3.1. MNorpy:keHne nonaTkM AMNATOMETPA NPOU3BOAAT NYTEM BAAB/AMBAHMA C 3a60A CKBaXKMHbI
WAN C NOBEPXHOCTU FPYHTa TakMm obpasom, 4Tobbl LEHTP wTamna Obll PacnosioXKeH Ha OTMeTKe
MCMbITaHUA.

8.3.2. YCTpOoWCTBO A4N1A CO34aHMA U U3MEPEHUA AaBAeHUA Ha WTaMn AMNaTOMETPa U U3MepeHUus
nepemeLLeHUs WTaMna AnaaTomeTpa MOHTUPYIOT Nepes NOrpyeHMem oNaTKM AMIaTOMETPA B FPYHT.

8.4. lposeseHue UcnbITaHUA

8.4.1. laBneHne Ha WTamn AgMnaToMmeTpa nepenatoT HenpepbiBHO co ckopocTbio 0,02 MIMa/muH
NPU UCMbITAHMAX FIMHUCTLIX TPYHTOB 1 0,05 MIMa/MWUH NpY UCNbITaHUAX NECKOB.

8.4.2. OtcyeTbl No npubopam ANA U3MEpPeHUA NepemMelLeHMi WTamna AMNaTOMETpa Npom3BoaAT
yepes Kaxaple 10 ¢ npu ckopoctn HarpyxeHusa 0,05 MMa/mMuH 1 vepes Kaxable 30 ¢ - Npu CKOpPOCTU
0,02 MMa/MuH.

8.4.3. B npouecce UCNbITaHUA BeAyT XKypHan, dopma KoToporo npueegeHa B MpunoxeHun b.

8.5. O6paboTKa pe3ynbTaToB

8.5.1. Mo AaHHbIM MCNbITAHWUIA CTPOAT rPaduK 3aBUCMMOCTU MEpPEMELLEHUA WTamna MNAOCKOro
annatometpa ot gasnenua U = f(p). Ha rpadmKke npoBoasaT ocpepHstowyo npamyto. 3a HavasbHble

3Ha4yeHuA pO n UO (nepBaﬂ TOYKa, BK/IKO4Yaemaa B OCpe,ﬂ,HEHME) NMPUHUMAIOT 3HA4YeHUA pP U u,
cooTBeTCTBYHOWMNE Hadany JINHEMHOrO y4acCTKa rpad)vma. an 3TOM pO He OO0J/TXKHO 6bITb MeHbLUe

HanpaxXeHna o Ha OTMeTKe WCNbITaHMA. 33 KOoHeyHble 3HayeHusA pn n U (npep,en

29,0 n

NPOMNOPLMOHANBbHOCTU) NPUHUMAIOT 3HavyeHus p u U, coOTBeTCTBYHOLIME TOYKE, OrpaHUYMBatOLLEN
JIMHEWHBIV y4acToK rpaduKa.
8.5.2. Moaynb gedopmaumn E, MMa, BbIMMCAAIOT ANA AMHEMHOTO yyacTKa rpadmka U = f(p) no

dopmyne

,(8.1)

rae @, - KO3GOUUMEHT, NPUHMMaAEMbI B 3aBUCMMOCTM OT GOPMbI WTamna (418 KPyraoro
sectkoro wramna @, = 0,79);

K - KoppeKTupyoLmii KoadpdULMEHT;

V - KoadppuumneHT lNMyaccoHa;

D - gMameTp WTamna AnIaTOMETPaA, CM;

ApP- npupaleHue AaBAeHWs Ha LWTaMM OUAATOMETpa MeXAy [ABYMA TOYKamMM, B3ATbIMM Ha
ocpeaHsalowen npamon, MMMa;

AU - npupauieHme nepemeLleHms LWTamna-10nact1, COOTBeTCTByowee O P, CM.

Mpumeyanune. Koapduumnent K, onpegenaoT no pesynbraTam COMOCTAaBUTENbHBIX WUCMbITAHMIA

rpyHTa wrtamnom 5000 cm2 M NJOCKMM ANNATOMETPOM, BbIMOJHAEMbIX HE MeHee Yem C ABYKpPaTHOW
NOBTOPAEMOCTbIO ANA AAHHOMO MHXEHEPHO-re0IorMUYecKoro anemeHTa, onpegensemoro no FOCT 2052

K, 2.
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9. METO4 UCNbBITAHNA CAMO3ABYPUBAIOLWLMNMCA JTOMACTHbIM
NMPECCMNOMETPOM TMPNAHAHOIO TUNA

9.1. CywHocTb meToaa

9.1.1. UcnbiTaHMe rpyHTa camo3abypmBalroLLMMCA NONACTHbIM NPECCMOMETPOM MTMPAAHAHOIO TUNa
npoBOAAT ANnA onpegeneHns moayns gedpopmaumm E Neckos, MMHUCTbIX, OPraHOMMHEpPA/bHbIX U
OpraHNYeCKUX rPYHTOB.

9.1.2. Mogynb gedopmaumm onpesenaroT No pesyabTaTaM HarpyKeHus rpyHTa ropmM3oHTa/IbHOM
HarpysKoi B CTEHKAX CKBaXKMHbI C NOMOLLLbIO IONACTHOFO NPeccMoMeTpa FMpPAAHAHOIO TUNa.

PesynbTatbl wucnbITaHMA  odpopmasaloT B  Buae rpaduKa 3aBUCMMOCTM  TOPU3OHTA/IbHOIO
nepemeLLeHNA FPYHTa OT FOPU3OHTANbHOM HArpy3Ku.

9.1.3. UcnbITaHUsA NPOBOAAT B CreuunanbHblXx 06caaHbIx Tpybax, OCHALLEHHbIX A4ONOAHUTENbHbBIMM
NOABUMHbIMW LWITaMNamm U obecneymBatoWmMX COXPaHEHMEe MPUPOLHOro HAMNPAXEHHOro COCTOSHUA
rpyHTa.

9.1.4. NorpyKeHne obcagHon TPybbl B npouecce camosabypuBaHus cresyeT NPOBOAUTbL
COBMECTHO C 6YpOBbIM MHCTPYMEHTOM, HE AOMYCKAA ONeperKeHMA Nopoaopa3pPyLLAOLLEr0 MHCTPYMEHTA
Topua bawmaka.

9.2. O6opynoBaHue 1 Nnpubopsbl

9.2.1. B coCTaB YCTaHOBKM [ANA WCMbITAHUA T[PYHTA CamM03abypuBaIOWMMCA JIONACTHLIM
NPeccuomMeTPOM MMPAAHAHOIO TUNA AONKHbI BXOAUTb:

- TMpAAHAa NPeCcCMOMETPOB;

- YCTPOMCTBO A5 CO34aHUA U U3MEPEHUA AaBNEHUIA B KaMepax NPecCMOMETPOB;

- YCTPOMCTBO ONA PasfefibHOrO M3MEPEHUA NMepemMelleHUn Kaxaon napbl LWTamMmos - JionacTel
npeccuomeTpa;

- cneymanbHaa obcagHana Tpyba Cc ynpyro n repMeTUyHO BMOHTUPOBAHHbLIMU B €€ CTEHKM Mapamu
LITaMMNOB-10MacTen, COOTBETCTBYIOLLMX KOIMYECTBY MPECCUMOMETPOB B FMPAsHAE.

9.2.2. WTamnbl-n0nNacTn A0NAXHbI MMeTb GOpMy NPAMOYFOAbHOMO UUANHAPUYECKOTO CeKTopa C
pagMycom, COOTBETCTBYIOWMM paguycy CKBaXKWMHbl, W naowanb He meHee 150 cm2. CooTHoweHue
CTOPOH LWITAaMNa-A0MNaCcTN AO0NKHO bbITb He 6onee 3:1.

9.2.3. M3mepeHUne nepemeLLeHNN LITaMNOB-10NAcTe OCYLLECTBAAIOT C MOMOLLBIO 3NEKTPUYECKUX
[aTYNKOB CONPOTUBEHUIA, YCTAHOBEHHbIX Ha KaXA0M NPeccCMoMeTpe rMpAaHAbl.

9.2.4. PaccTtosiHMA MeXAy LEeHTpamu NpeccMoMeTpoB U LWTamnamm obcagHbix TPy A0MXKHbI ObiTb
paBHbl Mexay coboi 1 cocTaBNATb He MeHee 1,5 pasmepos WTAamMNoB No BbICOTE.

9.3. MNoaroToBKa K UCMbITaHUIO

9.3.1. TupnaAHZy NPEcCMOMETPOB MOAKNOYAIOT K Harpy3o4HO-U3MEPUTENBHOMY YCTPOMCTBY M
pacnosaratoT NPeccMoMeTpbl CUMMETPUYHO OTHOCUTE/IbHO LITaMMNOB 06caaHbIx TPYO.

9.3.2. bBypeHWe CKBa*KMH MNPOU3BOAAT CO CrneumnanbHbiMM obcagHbiMn Tpybamu. [Mocne
n3BaevYeHna OBYypoBOro WMHCTPyMeHTa B CBOOOAHYIO MONOCTb 06CafHblX TPyb OMNycKatoT rupaaHay
NpPeccMomeTpoB, KOTOpble PUKCUPYIOT aBTOMATUUYECKM MO OTHOLWEHMUIO K WTamnam obcagHbix Tpyb ¢
NOMOLLbIO CreLManbHOro GUKCUPYHOLWEro YCTPONCTBA.

9.4. MNposegeHne UCnbITaHUA

9.4.1. B Kamepax npeccMoOMeTpoB CO34al0T AasneHue ctyneHAmuM no 0,025 Mla oo momeHTa
COMPUKOCHOBEHMA MPECCMOMETPA CO WTamnamu obcagHbix Tpyb, a panee - CTYNEHAMW OABAEHWUN,
yKasaHHbiMK B Tabnnuax 5.2 - 5.4.

9.4.2. OtcyeTbl No npubopam anA uamepeHua gedopmaumii Ha KaKLOW CTyNeHU AaBneHwui
npoussogAT no 7.4.4.

9.4.3. PexXnm uCnbITaHMI Ha3Ha4vatoT no 6.4.3.

9.4.4. B npouecce UcnbiTaHUA BeAyT *KypHan, popma KOToporo npmuseaeHa B MpunoxkeHnu b.

9.5. O6paboTKa pe3ynbTaToB

O6paboTKy pe3ynbTaToB UCMbITAHWA NPOM3BOAAT MO 7.5.

10. METOZ, UCTNBITAHUA TOPAYNM LUTAMIMOM
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10.1. CywHocTb meToaa

10.1.1. NcnbiTaHWe ropAYMM LUITaMMNOM NPOBOAAT ANA OonpeneneHua Cnefyowmx XapakTepucTmk
AebOpMUPYEMOCTN Mep3/I0To TPyHTa: KoadduumeHTa oTTamsaHua A, , koadduumeHTa CRUMaemocTy
m, moayns aepopmaumm E.

10.1.2. XapaKTepUCTUKM OMpeaenatoT Mo pes3y/bTaTaM Harpy)KeHWs TPyHTa BEPTUKa/IbHOM
Harpyskoii B 3aboe ropHOW BbIPabOTKM (OTKPLITOM WAW MOA3EMHON) WAW HenocpeACTBEHHO Ha
NOBEPXHOCTU FPYHTA C MOMOLLBHO LWTAaMNa C BHYTPEHHMM oborpesom.

Pe3ynbTatbl McnbiTaHWA 0GOPMAAIOT B BUAE FPadMKOB 3aBMCMMOCTM OCAAKM LITAMNA OT HarpysKMu.

10.1.3. Mpwn ucnbiTaHUK rPyHTa B wypde pasmepbl wypda onpenensatoT B 3aBUCMMOCTM OT
HEeobXoAMMOCTU KPenaeHus ero CTeH U rnyobuHbl Npoxoakn. MuHMManbHble pasmepsl Wypda B naaHe -
2,0x 2,0 m.

10.1.4. BbicoTa ropHoi BbipabOTKM NpU NPOBEAEHUN UCMNbITaHWI B LWTONbHE (WTPEKe)
onpegenseTca rabaputTamm yCTaHOBKM, MPUMEHAEMOW A48 UCNbITAHWI, N A0KHA ObITb He meHee 1,8 m.

10.1.5. MpoxoaKy ropHbIX BbIpaboTOK caeayeT OCyLLeCcTBAATL C y4eTOM TpeboBaHuin 4.7.

10.1.6. TexHONOrWIO NPOXOAKWM BbIPAaBOTKM cnedyeT NPUHMMATb M3 YC/IOBUA COXPaHEHUs
€CTeCTBEHHOrO C/I0XKEHUA MEP3/1bIX TPYHTOB.

10.1.7. MNnowagKa Ana nNpoBefeHMA WUCNbITaHUW [0MKHA ObiTb CNAaHMPOBAHA M OKOHTYpPEHa
BOAO0OTBOAHOM KaHaBOW.

10.2. O6opynoBaHme 1 npmbopsl

10.2.1. B cocTaB yCTaHOBKM 414 UCMbITAaHUA FPYHTA FOPAYUM LUTAMMNOM O0/IKHbI BXOAUTD:

- lUTamn € BHYTPeHHUM 060rpesom;

- oborpeBatoLyee yCTPONUCTBO;

- YCTPOMCTBO ANA CO34aHUA U U3MEPEHUA Harpy3Ku Ha WTamn;

- YCTPOMCTBA ANA U3MEPEHUA 0CaA0K WTaMNa U TEMNEPATYpPbl FPYHTa;

- Hacoc A4N1A OTKa4YKuM BOAbl.

10.2.2. KOHCTPYKLUMA YCTaHOBKKU ,01KHA obecneunsaThb:

- Harpy»KeHue WwWramna cryneHamu gasneHma no 0,01 - 0,1 MMa;

- LEeHTPUPOBaHHYIO Nepeaayy Harpy3Ku Ha WTamn;

- NOCTOAHCTBO AAB/JIEHMA HA KaXKA0MN CTYNEHWN Harpy»KeHUs;

- UCKAOYeHMEe NPOoAO/IbHOIO U3rmba Tpyob-WTaHr (KpenaeHune Tpyob-wTaHr npu 6oablion raybuHe
MCMbITAaHUI MO YETbIPEM HAMNPABAEHUAM).

10.2.3. lWtamn goakeH 6biTb *KECTKMM, KPYI/bIM U NMJAOCKMM CO CMJIOLWHOM NOAOLWBOW NAOLWAAbO
F = 5000 cm2.

KoHCcTpyKuMA  wTamna [o/kHa  obecneymMBaTb  PAaBHOMEPHbIA  HarpeB  ero  AHWWA
3N1eKTPOHarpeBaTens imMmun nam ropaden sogon Ao Temnepatypbl He 6onee 90 °C.

10.2.4. O6orpeBatoliee YCTPOMCTBO AO/MKHO ObiTb PACMONOKEHO NO NEepUMeTpy LWTamna
(wunpuHoi 0,3 ero auameTpa) M JOMKHO obecrneynMBaTb PaBHOMEPHOE OTTaMBaHME TPyHTA MNog
wrtamnom. Mpu MUCNbITAaHUM TPYHTOB C €CTEeCTBEHHOM BAXHOCTbHO BbIWE BNAKHOCTU HA rpaHuULe
TEKy4YecTu AO0/KHa ObiTb NpesycMOTpPeHa MpuUrpyska oborpeBatowero yCTponcTBa, COOTBETCTBYHOLLANA
BEPTMKAZIbHOMY HOPMasIbHOMY HaNpPsAXKEHWI0 OT COBCTBEHHONO BeCa FPYHTA Ha OTMETKE UCMbITaHUA.

10.2.5. Harpy»keHue WwTamna ocyLecTBAAT 4OMKPATOM AN TapUPOBAHHBIM rPY30M.

10.2.6. YCTPOKCTBO A1 USMEPEHMA 0CAZOK WTaMna AONXKHO OTBeYaTb TpeboBaHnam5.2.6 1 5.2.7.

10.3. MoAarotoBKa K UCMbITaHUIO

10.3.1. Ha noarotoBneHHbI 32601 ropHOM BbIPabOTKM MO ee UEeHTPY WM HEenocpeacTBEHHO Ha
NoOBEPXHOCTb PYHTA YCTAHaAB/IMBAIOT LITaMN C BHYTPEHHMM OBOOrpeBOM, MOHTUPYIOT YCTPOWCTBO ANA
Harpy»eHua WTamna, penepHyto cuctemy ¢ npubopamu gns U3MepeHns 0cagok WTamna.

10.3.2. MoBepPXHOCTb rpyHTa B Npeaenax Niaowaam YyCTaHOBKM LWTaMMa A0/XKHA ObITb 3a4MLLEHA A0
HEHAPYLWEeHHOro Mep3/10ro FPyHTa U TWATENbHO CMaHUPOBaHA. OnA AOCTUXKEHMA NJOTHOrO KOHTAKTa
NnoAoWBbl WTAaMMa C FPYHTOM MOA LITAaMN YCTPAMBAOT MOAYLUKY M3 MaJIOBMAXKHOrO Mecka cpeaHen
KPYNHOCTM TONLWMHOW He 6onee 1 - 2 cM A8 FIMHUCTBIX U He Bonee 5 ¢M - gns KPYNnHOOH10MOYHbIX
rPYHTOB.

10.3.3. KoHTponb rnybuHbl OTTamMBaHWA TPYHTA NoZ LITaMNOM MPOBOAAT C MNOMOLLBIO
TeMnepaTypHbIX AATYMKOB W METa/IMYEcKOoro Lyna. TemnepaTypHble AaTYMKM YCTaHABAMBAOT C
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mHTepBasiom B 10 cm B 2 CKBa*KMHbI gnameTpom 3 - 4 cm n rnybuHon oo 80 cm, NpobypeHHble No Kpasam
wTtamna. CKBaXKMHbl HEO6XOAMMO TLLATE/IbHO MMAPOM30/IMPOBATh OXNAXKAEHHBIM IIMHUCTBIM FPYHTOM.
10.3.4. Mepen, HayanoOM WCMbITAHUMA AN AOCTUMKEHWA MOJIHOTO KOHTAKTa LWTamna C FPYHTOM,
063KaTnA BCEX KOHCTPYKTUBHbIX 3/IEMEHTOB YCTAaHOBKM U ANA UCKAOYEHUA PasynioTHEHUA Mep3/oro
rPyHTa cneayeT NPUAOKWUTb Ha WwTamn (6e3 BKAoYeHWs ero oborpeBa) Harpysky ob6xkatus,

COOTBETCTBYIOLLYIO BEPTUKAbHOMY HOPMA/IbHOMY HAMPAMEHMIO OT COBCTBEHHOrO BECa PYHTa O, , Ha

OTMeTKe MucnbiTaHusas (¢ ydyeTtom cobcTBeHHOro Beca WTamna W [eTanel  YCTaHOBKM,
HecbanaHcMpPoBaHHbIX NPoTUBOBECOM), HO He meHee 0,05 MMMa. Harpysky cieayeT BblAepskuBaTb A0
YC/IOBHO cTabunusaunu gedopmaumm rpyHTa (ocagkum witamna). 3atem (6e3 cbpoca Harpysku obkatus)
yCTaHaB/AMBAOT NOKA3aHMA NPMBOPOB Ha HyIEBblE AENEHUA.

10.4. NMpoBeaeHne ucnbiTaHmA

10.4.1. UcnbiTaHMe BbINOAHALOT B ABa 3Tana:

1-i aTan - co3gaHne nog WTaMnom 30Hbl OTTaABLIEro rpyHTa Ha raybuny 0,5 guameTpa wrtamna

nofA AaBAEHMEM P, COOTBETCTBYIOWMM HaMPANKEHUIO O, Ha OTMETKE UCMbITaHWA (B MepByto CTyneHb

79,0
[aB/IeHMA BK/IIOYAIOT BEC LUTAMMA M AeTafleil YyCTaHOBKM, HecbalaHCMPOBaHHbIX MPOTUBOBECAMM);

2-i4 3aTan - ynN/AOTHEeHMEe OTTaABLIero rpyHTa CTyneH4YyaTo-BO3pacTatolel Harpyskoin. Obuiee
KO/IMYECTBO CTyMNeHen AaBNeHNA AOMKHO OblTb HE MeHee NATH.

10.4.2. Ha 1-m 3Tane MUCNbITaHWI BKAKOYAOT 0boOrpes LWTamna C Nomollbio oborpesBatowero
YCTPOWKCTBA.

Ob6orpes wWTamna Npou3BOAAT A0 Tex Mop, NoKa rnybuHa oTTaMBaHUA MO WTAMMNOM He CTaHeT
paBHoW 25 - 30 cm. MNocne sToro ob6orpes NpeKkpaLlatoT, U AanbHelllee OTTanBaHMe rPyHTa A0 rybuHbI
0,5 anameTpa wrtamna (NnpumepHo 40 cm) NPOMCXOAUT 3a CYET 3anaca Tena B OTTaABLIEM C/10€.

Mpu NOHMKEHMM TemnepaTypbl FPyHTA Ha raybouHe 40 cm Huxke 0 °C cneayeT NpowsBOAWUTb
KpaTKOBpEMEHHbI oborpes wTamna, obecneumBalolMii MNoAAEPIKAHME OTTaMBAHWUA TPyHTaA Nop,
LWITaMMNOM B TeYEHME UCNbITaHMA A0 rybuHbl, pasHoi 0,5 AnameTpa WwWTamna.

10.4.3. OtcyeTbl MO TemnepaTypHbIM AaTiMKam HeobxogMmo npousBoAnTb Ha 1-m 3Tane
MCNbITAaHUA CHayana Yepes KaxKabli Yac, a No mepe NpUBAMMKEHUA FPaHULbI OTTanuBaHMUA K rybuHe 40
CM - Yyepes Kaxable 15 muH. Ha 2-m 3Tane ucnbiTaHMA oTcYeTbl MO TeMNepaTypHbIM AAaTYMKAM CHUMAIOT
OAMH pa3 nepes NpUaoKEHUEM O4ePEeSHOM CTYNeHN AABAEHUA.

10.4.4. 3amepbl r1yO6UHLI OTTaMBaHMA FPYHTa METAN/IMYECKMM LLYNOM C/iedyeT NPpon3BoAuTb Ha 1-
M 3Tane MCNbITaHMA ABaKAbl: MOC/Ae NPeKpaweHna Nporpesa 1 Npu AOCTUKEHUW HYIEBbIX TemnepaTyp
Ha rnybuHe 40 cm, a HA 2-M 3Tane - KaXKAblM pas nepes NPUAoKEHNEM OYepesHOM CTYNeHU AaBAEHUA.

10.4.5. Mocne cTabmnmsauMm OCaAKM OTTAABLUErO FPYHTA MPWU HanpaxKeHuu O0 (1- aTan

WUCMNbITAaHWI) Ha WTamMn AAlOT CTyMNeH4YaTo-BO3pacTalolmMe Harpysku (2-i atan ucnbitaHun). Kaxkayto
CTYNeHb AaBNEHUA BblAEPHKMBAIOT A0 YCNOBHOM cTabununsaumm gedpopmaumm rpyHTa (ocagKkuy wramna).

10.4.6. 3a KpuTepui yCcnoBHOW cTabunmsaumn gedpopmaumm MNPUHUMAIOT CKOPOCTb OCAAKM
wTamna, He npesbiwamowyo 0,1 mm 33 2 4 ANA TAUMHUCTBIX TPyHTOB M 0,1 mm 3a 1 4 - gNA NecKkos,
KPYNHOOB/10MOYHbIX U CUNbHOBbLIBETPE/IbIX CKA/IbHbIX FPYHTOB.

10.4.7. OtcyeTbl no npubopam ana usmepeHua pedopmaumii NPom3BoAAT Ha oboux 3Tanax
ncnbiTaHmin yepes 10, 20, 30 1 60 MMH OT Ha4yaNa UCNbITaHUA U Janee - Yepes Karkabli Yac 40 YCNOBHOM
CTabUAM3aUMM OCAAKM LUITAMNA HA KAXKAOW CTYNEHWN HArpyKeHus.

10.4.8. 3HauyeHMA CTYNeHN AAaBNEHMA HA WTAaMN Ha 2-M 3Tane UCNbITaHUM cieayeT NPUHUMATD: ANA
MECKOB W TAUHUCTBIX TpyHTOB - 0,05 MMa, gna KpynHoobnomouHbix rpyHToB - 0,1 MMa, ana
CU/IbHOBbIBETPEbIX CKaNbHbIX FPyHTOB - 0,2 MIa.

10.4.9. Tlocne OKOHYaHMA WCNbITAHUA YCTAaHOBKY cneAyeT AEeMOHTUMPOBaTb, C MNOBEPXHOCTU
OTTasABLUErO FPyHTa NoA WTaMMNOM YAAAUTb BEPXHWUN cnoW ToawmHon 10 cm 1 oTobpaTb ABaA-TPU
06pasua gns nabopaTopHbIX onpeaeneHnin HeobXo0ANMbIX XapaKTEPUCTUK OTTasBLUErO U YNJIOTHEHHOTIO
rpyHTa. MNocne sToro cnepyert yaanuTb Tanbli FPYHT, 3aMepPUTb M 3apMCOBATb Yally OTTAABLUEro FpyHTa
noA LWTammnom.

10.4.10. B npouecce ucnbiTaHMA BeAYyT XKypHaa, dopma KoToporo npueeaeHa B MpuaoxxeHumn b.

10.5. O6paboTka pe3ynbLTaToB
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10.5.1. Mo AaHHbLIM UCMbITaHUIA BbIYUCAAIOT CpefiHee 3HaYeHue rnybuH oTTanmBaHUA rpyHTa (nog,
LEHTPOM M Kpasmu WwTamna) H 1 npupawieHre abcontoTHOM 0caKu WTamna AS ONA KaXK40M CTyNneHu
OaBneHuns.

10.5.2. [na KaxAaon CTyneHM [OaBAeHUA BbIYUCAAKT cpeaHee 3HavyeHue npupalleHun
OTHOCUTE/bHOM ocagkn AJ, 1 NOSHOrO 3HaYEHWA OTHOCUTE/ILHOM OCaZKM C10A MO GOpMynam:

: (10.1)

.(10.2)

10.5.3. Mo BbIYUCAEHHBIM 3HAYeHUAM CTPOAT rpaduK 3aBUCMMOCTM OTHOCUTENIbHON OCaAKM
wramna ot gaenenun O = f(p) (Mpunoxenne H) 6 = f(p).

Ha rpaduke npoBogAT OCPeHAIOWY MNPAMYIO METOAOM HaUMEHbLIMX KBaLpaToB WM
rpadmMyeckum mMeToLoM.

3a HayanbHble 3HaYeHUA p M O (NepBas TOYKa, BK/AOYAEMas B OCpedHeHWe) MPUHMMAOT

AaB/eHne, paBHOE HanpAXeHuno O-zg,O’

BbI3blBaeT NPMpPaLLEHMe 0CafKM, NPEBbILLIAIOLLEE ee 3HaUYEeHUe Ha NpeaplayLiel
ABa pasa.
10.5.4. KoadduumeHt ottamsaHma A, no rpapuky S = f(p) n

OTCEKAaEeMOMY OCpefHSAoLLEeN NPAMOI Ha OCU OpAMHaT.
KoapoduumeHT ckmumaemoct m, MMa, BbluncasioT no hopmyne

3a KOHeYHble 3Ha4YeHWnA pn n 5n - TaKMe, Npu KOToPbIX HAarpy3skKa

MMaKOT pPaBHbIM O

, (10.3)

roe AO - ycraHaBnuBaemoe no rpaduKky npupalleH KM Ha
ocpefHALEN NPAMOM, COOTBETCTBYIOLLEE MHTepBany AP;

K - 6e3pasmepHbli KO3OPULMEHT HaNpPAKEHHOrg
paBHbIM N5 KPYMHOOB/IOMOYHBIX FPYHTOB U CU/IbHOBLIBY
n cynecew - 1,30, ana cyrnmHkos - 1,20, gns ravmH - 1,0.

Mpu Heo6Xx04MMOCTM MO NONAYYEHHbIM 3HAYEHUS
no popmyne

AHWUA TPYHTa, KRTOP
CKa/IbHbIX TPYH

UCNAIOT Mmoay n rpyHTa E

,(10.4)

roe [ - KoabdUUMEHT, 3HAYeHUA KOTOPOro NPUHUMAIOT P
TPYHTOB M CU/IbHOBBIBETPE/bIX CKa/bHbIX FPYHTOB - 0,8; ANA neckos
0,62; ana ravH - 0,40.

KoadpodumumeHt Ah onpeaenatT ¢ ToyHocTbio Ao 0,001, ko3

o

ynecen - 0,74; YHKOB -

umeHT m - go 0,0001.
11. METO/, CPE3A LLEENTMKOB

11.1. CywHocCTb meToaa

11.1.1. WcnbiTaHne UENMKOB T[PYHTA Ha cpes

XapaKTePUCTUK NPOYHOCTU: CONPOTUBNEHUNA TPYHTa Cpe3y
cuenneHuna c anAa prl'lHOO6/'IOMO‘-IHbIX FTPYHTOB, NECKOB U TMNHUCTbLIX TPYHTOB.
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11.1.2. XapaKTepuCTMKM onpeaenalnT Mo pe3ysbTaTamM cpe3a LenAuKa rpyHTa B BblpaboTke
(pacumcTke, KOTNOBaHE, Wypde, WTpeKe U T.N.) No GUKCUPOBAHHOM NAOCKOCTU KacaTeNbHOW HarpysKom
npu o4HOBPEMEHHOM HArPYKEHUWU LLe/IMKA FPYHTa Harpy3Kon, HOPManbHOM K NNOCKOCTU cpesa.

N TAMHUCTBIX TPYHTOB NO CReLMaNbHOMY 334aHNI0 MOTYT 6bITb MPOBEAEHbI CPE3 NO CHeLNaNbHO
NoAroToB/AIeHHOW NaocKocTU (cnocob "nnawek") M NoBTOPHbIN cpe3. ITU cnocobbl NPUMEHSAIOT AnA
onpeaeneHus XapakTepmUCTUK rpyHTa NpU HaAMYMKU B UCCIeAyEMOM MacCMBE MAIOCKOCTEN CKObXKEHUA
WU TPELLMHOBATOCTW.

11.1.3. ConpoTuBneHne rpyHTa cpe3y ONpeaendalT Kak npeaenbHoe cpefHee KacaTesibHoe
HanpAXeHWe, NPU KOTOPOM LIE/IMK FPyHTa cpe3aeTcs No GUKCMPOBAHHOM MAOCKOCTU NPU 3343aHHOM
HOpManbHOM AasjieHun. [lna onpefeneHna @ u C Heobxo4MMO MPOBECTU HE MEeHee TPex UCMbITaHMi
LLe/IMKOB TPYHTa MPWU Pas/IMYHbIX 3HAYEHMAX HOPMANbHOrO AABJIEHMA MPU UCMbITAHUM OLHOPOLHOrO
rPyHTa B O4HOW BbIpabOTKe M Ha OAHON rybuHe.

11.1.4. cnblTaHMA MOXKHO BbINOAHATb ANS CIEAYIOLNX COCTOAHUM TPYHTA:

- NPUPOLHOTO C/IOXKEHMUA U NPUPOLHOM BNAXKHOCTY;

- MPUPOAHOrO CNOXKEHUA C 3aMayYMBaAHMEM 4,0 NOJIHOIO BOAOHACIWEHUS;

- HaCbIMHbIX U HAMbIBHbIX TPYHTOB HE3ABUCMMO OT BAIAXKHOCTU.

11.1.5. UcnbITaHMA NPOBOAAT NO CAeAYIOWUM CXEMAM:

KOHCOIMAMPOBAHHbIN Cpe3 - ANA OnpeaeneHUs XapaKTePUCTUK NPOYHOCTU KPYNHOOBI0MOYHbIX

FPYHTOB, NECKOB WU T/IMHUCTbIX TPYHTOB C MOKa3aTenem TEKYYeCTU |L <1 (He3aBMCMMO OT CTeneHun

B}'Ia)'KHOCTVI) B CTBGMI]VBVIDOBBHHOM COCTOAHUMN,
HeKOHCOﬂMAMDOBaHHbIﬁ cpe3s - anAa onpeneneHna Xapaktepuctmk npo4yHOCT BOAOHACbILWEHHDbIX

ravHucTbIX rpyHToB (npu S >0,85) ¢ nokasatenem tekyvectn || >0,5 8 HectabunusmposaHHom

COCTOAHUMN.

11.2. O6opynoBaHme 1 npnbopsl

11.2.1. B cocTaB yCTaHOBKM AJ1A UCMbITAaHMA Le/IMKa FPyHTa MeTOA40M Cpe3a A0/KHbl BXOAUTb:

- KOJIbL,O C BHYTpeHHUM gnameTpom D = 400 mm u BbicoTon H = 220 mm;

- XeCTKMe WTamMnbl pa3mepammu, COOTBETCTBYIOLLMMWN BHYTPEHHEMY AMAaMETPY KO/bLa;

- YCTPOMCTBO N5l BEPTUKANbHOIO HArpy*KEeHWUs LefiMKa rpyHTa;

- YCTPOMCTBO A5 CO34aHUA KAcaTeIbHOM Harpy3KM C aHKEPHbIM YCTPONCTBOM;

- YCTPOMCTBA ANA M3MepeHus aedopmauunii Leamka rpyHTa U NpUKNaabiBaeMon HarpysKku.

11.2.2. KOHCTPYKUMA YCTAaHOBKU A0KHA obecneunsaThb:

- NPUIOXKEHWE KacaTeNbHOW Harpysku B GUKCMPOBAHHOM MAOCKOCTU cpes3a Uan He bonee yem Ha
30 MM BbiLLe 3TOM NAOCKOCTY;

- nepefavyy HOPMasbHOM W KacaTeNIbHOM Harpy3oK CTYNeHAMWM WAM B BUAE HEMNPEpPbIBHO
BO3pacTatoLen HarpysKM ¢ NOCTOAHHOM CKOPOCTbIO;

- TPagyVMpPOBKY M3MepUTENbHbIX NPUBOPOB M YCTAaHOBAEHMA NOMPABOK Ha NPeoAo/IeHNe TPeHun
npu nepemeLl,eHnn KonbLa (LLeanKa) OTHOCUTENbHO HENOABUMKHOM YaCTW YCTAHOBKM.

11.2.3. [AnA co3gaHMA HOPMAJbHbIX M KacaTesbHbIX HArpy3oK NPUMEHAIOT LOMKpaTbl Wau
TapUpoBaHHbIe rpy3bl.

11.2.4. Npnbopbl (Nnpornbomepsl, UHAMKATOPLI U Ap.) AN8 U3MepeHna aedopmaumii CcKatma u
Cpe3a UenuKa rpyHTa Cc norpewHocTbto He 6onee 0,1 MM A0MKHbI ObiTb HAAEKHO 3aKpensieHbl Ha
MEeTaN/IMYECKON pPenepHo cucteme.

11.3. MoAarotoBKa K UCMbITaHUIO

11.3.1. Ha oTmMeTKe MCMbITaHWUA B BbIPabOTKe BbIPE3aOT LEAMK PYHTA C MOMOLLbIO KO/MbLa B
cnepyowem nopsaake:

- KOMbLO CMa3blBalOT C BHYTPEHHEW CTOPOHbl TOHKMM C/I0OEM Ba3esiMHa WAW KOHCUCTEHTHOM
CMas3sKu;

- KO/bLLO YCTaHaB/AMBAOT Ha BbIPOBHEHHYHO M 3a4NLLEHHYIO TOPU3OHTA/IbHYIO MOBEPXHOCTb FPYHTA
B 3apaHee HamMeyeHHOe MNONOXEHWE M MNOCTENEHHO, He AOMYCKAA MepPeKocoB, BAAB/IMBAOT KO/bLO
BPYYHYIO MM C MOMOLLLbIO LLOMKpPaTa, 0bpesas rpyHT BOKPYT KOJbLa;

- NMOBEPXHOCTb FPYHTa B KOJIbLLe BbIPAaBHWUBAKOT U HA BbIPOBHEHHYIO MOBEPXHOCTb YKNAAbIBAOT
CNOM ManoBNaXKHOro Mecka (MenKkoro uan cpegHen KpynHocTu) TOAWMHOM 1 - 2 ¢cM ANsA TANMHUCTBIX
TPYHTOB M 3 CM - 418 KPYNHOOB/IOMOYHbIX FPYHTOB.
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B HMXKHEW YacTU LLeNnKa MeXAY KpaemM Ko/blia M MOBEPXHOCTbIO FPYHTA B OCHOBAHMM BblpaboTKu
OCTaB/IAIOT 3a30p pasmepom 1 - 2 cM, NO KOTOPOMY A0/KHA NPOMATU NIOCKOCTb Cpe3a NPU UCMbITaHUW.
IT0T 3a30p A0/KeH ObiTb BOCCTAHOB/IEH B C/ly4ae ero HapyLIeHWA Npm NOArOTOBKe K Cpesy rpyHTa.

11.3.2. lMocne BbIpe3aHUA UEAMKA FPYHTA Ha KOJbLO YCTAHAB/AMBAKOT LWTAMM WU MOHTUPYIOT
YCTPOKCTBO AN Nepesaym HOPMAAbHOM M KacaTeNbHOM HArpy3oK U penepHyto cuctemy ¢ npnbopamu
(npormbomepamu, MHAMKATOPaMK) ANA U3MepeHnn aedbopmaLMii CKaTUA U cpesa LieinKa rpyHTa.

11.3.3. [Odedopmaummn UeMKa T[PyHTa c/eayeT oOnpenensAtTb Kak cpefaHeapudmeTnyeckoe
NOKasaHui AByx NPUb0opoB, GUKCUPYHOLIMX:

- CMelleHMe NPOTMBOMNONONKHbLIX CTOPOH KO/bL@ B HanpaBAeHUM MNPUNONKEHUS KacaTe/bHOM
Harpy3Ku B NJIOCKOCTU Cpesa;

- 0CaAKy NPOTUBOMNONOMHbIX CTOPOH LUTaMMna OT HOPMalbHOM HarpysKu.

11.3.4. Mocne MOHTaXKa YCTAHOBKM W WU3MEPUTENIbHOW CUCTEMbI 3anuCbiBalOT HayasibHble
nokasaHua NpMbopoBs (MM yCTaHABAMBAIOT Ha HyJIeBble AeNleHUs).

11.4. NpoBeaeHMe NCNbITAaHMA NO CXEME KOHCOIMANPOBAHHOIO cpesa

11.4.1. MNpeaBapuTesnibHOE YNAOTHEHUE LLe/IMKA FPYHTA NPOBOAAT HOPMA/IbHbIMU AABAEHUAMM P,
Npw KOTOPbIX ONpeaenaAtoT CONPOTUBAEHME FPYHTa cpesy T .

HopmanbHble gasneHua nepefardT Ha LEeAUMK FPyHTa NocaeaoBaTefibHO CTYNeHAMM; 3HayYeHusA
OABNEHWUIN N NX CTYNeHel yKasaHbl B Tabavue 11.1.

Tabnmua 11.1

I'pyHTH HopmMmasibHOE CryneHu
naepjieHue p, |IOaBJjeHus
MIla JensTa p,
MIla
P P P
1 2 3
KpynHOOBOIJIOMOUHEIE 0,1 10,3 (0,5 0,1
[lecku TpPaBEJMCTHE, KPYIHBE ¥ CPEeIOHEeMN
KPYIHOCTM I1JIOTHEIE
T'mmuer ¢ I <= 0
L
[lecku rpaBeNmCTEHE, KpynHee u cpeguenn|(O0,1 (0,2 |0,3 0,05
KPYIHOCTM CpenHeu JIOTHOCTU,;  MEJIKME
IJIOTHBEIE M CPEeIHEM I[JIOTHOCTU
Cynecu m cyrmyaumHku ¢ I <= 0,5
L
Tomuel ¢ 0 < I <= 0,5
L
[lecku TpPaBEeJUCTHE, KpynHee, cpezmHen|0,1 [0,15(0,2 0,025
KPYIHOCTM ¥ MEJIKME PBIXJIEEe; IIBEUIEBaTHE
HEB3aBUCKUMO OT IIJIOTHOCTU
T'nuuMcTEHE TPyHTH I > 0,5
L
OpraHoMMHepaJibHEE U opTaHudeckue rpyHTE[0,05(0,01(0,15 0,025

11.4.2. Kaxayto CTyneHb QfasieHuA MpuM  NpeaBapuTenbHOM  YIOTHEHMM Heobxoanmo
BblAEepPXKMBaTb HE MEHEE:

- ANA KPYNHOOH/10MOYHbIX FPYHTOB M NECKOB - 5 MUH;

- ANA TAMHUCTBIX TPYHTOB - 30 MUH.

KoHeYHylo CTyMneHb BbIAEPXKMBAIOT 40 YCNOBHOM cTabunamsaumu gedopmaumm cKaTua LeanKa
rpyHTa.


http://bc-basis.ru/

3a KpuTepuit ycnoBHoOM cTabuamsaumm aedpopmaumm cxaTus NPUHMMALIOT NpUpalleHne 0CaaKu
LuenuKka, He npesbiwatowee 0,1 mm 3a Bpems, yKasaHHoe B Tabsmue 11.2.

Tabnmua 11.2

I'pyHTH BpeMsa yCJIOBHOM
cTadbmunm3aumm
nedpopMaumym, MUH
cxaTusa cpesa
llecku TpaBeJIMCTHE, KPYIIHEIE HEe3aBUCUMO oT 30 1
BJIQXHOCTH; cpenHen KPYIHOCTU WM MeJIKue co
cTeneHbl0 BJaxHocTtu S <= 0,5
r
[leck cpenHEM KPYNHOCTM M MeJIKMe CO CTelleHbo 60 3
BinaxHoctn 0,5 < S <= 1,0; newmieBaTee S <= 0,5
r r
T'nuHuCcTEE TPyHTEHL I <= 0,25
L
ITecku MIBLIEBA THIE co CTENeHb BJIQXHOCTHU 120 5
0,5<s <=1,0
r
T'nuHuCcTEIE TPyHTH ¢ 0,25 < I <= 0,75
L

11.4.3. B npouecce npeaBapuUTenbHOro ynaOTHEHMA LEe/NMKOB FPYHTaA, a TaKXe B nepuog
3aMauMBaHMA U NpW JanbHellleM WCMbITaHUM HeobXOo4MMO 3anucbliBaTb B KypHaNe WCMbITaHWIA
3Ha4YeHMA edopmaumin CKATUA LLESIMKOB.

OTcyeTbl No NPUBOpPaM Ha KaXKA0M CTYNEHW HArpy»KeHUs cneayet Npom3BOAUTb:

- MPU UCMNbITaHUAX KPYMHOOOBAOMOYHbIX FPYHTOB M MECKOB - Ha MPOMENKYTOYHbIX CTYMEHAX
[aBNEHUA B Hayane M KOHUE CTYMEeHM M Ha KOHEYHOWM CTyneHu fasneHua depe3 10 MUH B TeyeHue
nepBoro nosyyaca u Yyepes 15 MMH B TeuyeHue BTOPOro nosy4vaca, ganee yepes 30 MUH A0 YCAOBHOWM
cTabunmsauunn gebopmaLmm rpyHTa;

- NPU UCNBITAHUAX FMHUCTBIX PYHTOB - HA MPOMENKYTOUYHbIX CTYMEeHAX AasneHua yepes 10 MUH K
Ha KOHEYHOM CTyNeHMu Yepes Kaxgple 15 MuH B TeyeHUe nepsoro Yaca 1 30 MMH B Te4YeHWe BTOPOro Yaca
n fanee yepes 14 oo ycnosHol ctabmnmsaumm gebopmaumm rpyHTa.

11.4.4. TNocne npeaBapuTENbHOrO YMNJIOTHEHMA TpPyHTa WM BOCCTaHOB/AeHMA 3a3opa (11.3.1)
NPOW3BOAAT Cpe3 Lie/IMKa FPYHTA NPY CTYNEHYaTOM WUJIM NJ1aBHOM YBe/IMYEHUMN KacaTe/IbHOM HarpysKu.

Mpu nepepadve KacaTeslbHOM HArpys3KM CTYNEeHAMM WX 3HAYEHMA He A0/KHbl npesbiwatb 10%
3HAYeHWA HOPMaAJIbHOW Harpysku, NpuM KOTOPOM MPOM3BOAAT cpe3. Ha KarKAoW CTyneHu HarpyxeHus
3anuMCbIBatOT MoKasaHMA NpPUbopos Ana nsmepeHua aedopmaumin cpesa yYepes Kaxable 2 MUH 40 ee
YCNOBHOM cTabnnaunsaumm.

3a KpuTepuh YycnosHoM cTabunmsaumm gedopmaumii  cpesa  MNPUHUMAIOT  NpPUpPaLLEHMe
nepemMelLeHmMs Ko/bLa B MJIOCKOCTU cpe3a, He npeBblwatowee 0,1 Mm 33 Bpems, yKasaHHoe B Tabauue
11.2.

Mpu HenpepbiBHO BO3pacTaloWen KacaTeNbHOMW Harpyske CKOpPOCTb cpesa A0/KHa OblTb
NMOCTOAHHOM M COOTBETCTBOBATL YKa3aHHOM B Tabamue 11.3.

Tabnnua 11.3

TPYHTEL CKOpPOCTEL Cpesa, MM/MuH
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Ilecku <= 0,5
Cynecu <= 0,1
CyTJIMHKMA <= 0,05
Tmmuer ¢ I <= 30% <= 0,02
p
Tmmuer ¢ I > 30% <= 0,1
p
lIpuMeuanme. [IpM MCHOBITAHMAX C TI[IOCTOSHHOM CKOPOCTBIO Ccpesa
cyenyeT NPMMEHSATH NPUMOOPEl C aBTOMATHMUECKOM BaluChbid pPes3yJIbTaTOB
MCTIIBITaHUM] .

Oedopmauum cpesa GUKCUPYIOT HE pexke YemM Yepes 2 MUH.

11.4.5. WcnbiTaHne cnefyeT CYUTATb 3aKOHYEHHbIM, €C/IM NPU NPUSIOKEHUN OYepesHOM CTYNeHU
KacaTesibHOW Harpysku NpoucxoauT MrHOBEHHbIN cpe3 (CpbiB) OAHOW YacTU FPpyHTa MO OTHOLWIEHUIO K
apyroi unun obwas gedopmauma cpesa npesbicuT 50 mm.

Mpu npoBeaeHUn cpesa C NOCTOAHHOM CKOPOCTbIO 38 OKOHYaHUE UCMbITaHUI NPUHUMAIOT MOMEHT,
KOrga KacaTes/lbHasa Harpyska fAOCTUIHET MaKCMMa/sIbHOrO 3HayeHusa, nocse 4ero Habnwgaetca
HEKOTOPOE €€ CHUXKEHWE, UAU YCTaHOBNEHO MOCTOAHCTBO 3HayeHua agedopmaummn cpesa, WM ecau
obliee 3HaYeHue gedopmaumm cpesa npesbicuT 50 mm. Mocne OKOHYaHUA UCMbITAaHUA LEMKK TPyHTa
cnepyeT pa3rpysnTb U 0ToBpaTh M3 30HbI Cpe3a ABe Npobbl FpyHTa ANA ONpeaeneHns BAaXHOCTH.

11.4.6. Ana vcnbITaHUA TAMHUCTBIX TPYHTOB B YC/I0BUAX NOJIHOFO BOAOHACLIWEHNA HEOBX0AMMO
3aMOYUTb LLe/IMKWN FPYHTOB.

3aMauMBaHMe [AOMKHO NPOU3BOAMUTLCA MOC/AE 3aBeplleHMs pPaboT Mo MOAroTOBKE LENMKOB K
MCMNbITaHUAM M MOHTaXKa YCTaHOBKW. Ha noBepxHOCTb 3a60A BbIpaboTKM cnenyeT ynoXKuTb COM necka
(menkoro nau cpeHel KPYMHOCTH) TONLLMHON He MeHee 5 cm.

3amaumBaHue cnegyeT NPOM3BOAUTL FPYHTOBOM BOAON C MECTA UCMbITAaHUI MW NUTbEBOWN BOAOWM
paccpenoToYeHHOoM CTpyen, noaaBaemoi Ha 3a6oi BbipaboTKM. BbicoTa c/ioa BOAb! Hag, HUXKHEM YacTbio
KoJibLia A0/1XHa 6b1Tb 10 - 15 cm.

Mocne 3aBeplleHWA 3amauyMBaHMA BOLA M3 BbipabOTKM [o0MKHA ObiTb OTKAayaHa, Mocie 4Yero
NpoBOAAT UCMbITaHME Ha Cpes.

Bpems HacblWweHWA rpyHTa BOAOM AOMKHO ObITb HE MeHee, u:

12 - [iia MEeckKOB;

24 - " cynecemn;
36 = " CYIJIMHKOB;
72 - "  DOuH.

KonunuecTBo BoAbl, MCNOAb3yEMOW AR 3aMadyMBaHMA (33 BbIYETOM OTKauMBAeMOM M3 BbIpaboTKM
BOAbl NOC/E 3aBEPLUEHNA 3aMaYMBaHWA), HEO6X0AMMO GUKCUPOBATb B KYPHANE UCMbITaHWUA.

Mocne NnpoBeaeHNA UCMbITAaHUI U AEMOHTaXKa YCTaHOBKM OTOMpPatoT Npobbl rpyHTa U3 30HbI Cpesa
ANA onpeaeneHus BNAXKHOCTU W CTeNeHW BOAOHAacbllweHus. Ecan cTeneHb BOAOHACBIWEHMA TPyHTa
OKaXkeTcA MeHblue, YeM NPeayCMOTPEHO 3a4aHNEM, TO UCMbITaHWE CAeAyeT NOBTOPUTL C YBEUYEHUEM
BpemMeHU 3aMaunBaHus.

11.4.7. B npouecce UcnbiTaHUA BeAyT XKypHaa, popma KoToporo npuseaeHa B MpunoxkeHnn b.

11.5. NpoBeaeHMe UCMbITaHMA NO CXeMEe HEKOHCO/IMAMPOBAHHOIO cpe3a

11.5.1. Ha uenuk rpyHTa nepesnatoT cpasy B 04HY CTyNeHb HOPMasibHble AABAEHMA P, NPU KOTOPbIX
6yAayT NPON3BOANTb CPE3 LLE/IMKOB rPYHTA. 3HAYeHMA P yKasaHbl B Tabaunue 11.4.

Tabnuua 11.4

I'pyHTH HopmasibHOe paeJsieHme p, Mlla

I'IMHUCTHE UM OPTaHOMMHEPAaJIbHEE
TPYHTEl C HOKasaTeJleM TeKydeCTM:
I <0,5 0,1; 0,15; 0,2
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I >=1,0 0,025; 0,075; 0,125

Ecnm npu aTMX 3HaYeHUsAX ByaeT NPoUCXoauTb BblAABAMBAHME FPYHTA B 3a30P MEXKAY KOJIbLOM U
NOBEPXHOCTbIO BbIPAabOTKKM, TO UCMbITaHUE HEOOXOAMMO MOBTOPUTL HA APYIMX LLEe/IMKaX NpU MeHbLUMX
3HAYEHUAX AaBAEHUN.

11.5.2. Cpasy nocne nepeaayn HoOpMasibHOM Harpy3Kn NpomnsBodAT cpes Le/inKka rpyHTa He 6onee
Yyem 3a 5 MUH C MOMEHTa NPUIONKEHUS HOPMAJIbHOM HarpysKu.

Mpu nepepaye KacaTesibHOM HArpysKM CTYNEHAMM MX 3HAYEHMA He A0/KHbl npesbiwatb 10%
3HaYeHMA HOPMANbHOM Harpysku, Npu KoTtopoi npoussogat cpes (11.5.1), u npunoxKeHue cTyneHemn
OO/IKHO cnefoBath Yepes Kaxable 15 - 30 c.

Mpu nepepave HenpepbIBHO BO3PaCTAtOLLEN KacaTe/IbHOM Harpy3KM CKOPOCTb Cpesa NPUHUMAIOT B
nHTepsane 5 - 20 MM/MUH TaK, YToBbI Cpe3 NPOU30LLES B TEYEHUE YKAa3aHHOIo BPEMEHM.

11.5.3. MOMEHT OKOHYaHM1A UCMbITAHUA YCTaHABANBAIOT B COOTBETCTBMMU C YKaszaHuamun 11.4.5. Mo
OKOHYaHMM UCNbITaHUA cneayeT 3adUMKCMPOBATb MAKCMMANbHYIO KacaTesbHYK Harpysky B npouecce
MCMbITaHUA N NPOU3BECTU onepauumn, npeaycmoTpeHHble 11.4.5.

11.6. MpoBeaeHWe wcMbITaHUA MO CNeumanbHO MNOArOTOB/NEHHBIM MOBEPXHOCTAM (cnocob
"nnawek") u meTogoM NOBTOPHOrO cpesa

11.6.1. MNpu npoBeAeHMM UCMbITaHWIA NO cnocoby "nnawek" Heobxo4MMO NPOM3BECTU NOLTOTOBKY
rPYHTa B NJIOCKOCTM Cpes3a B CneaytoLleil NocaeoBaTelbHOCTH:

- nocne MUCMNbITaHWA Ha Cpe3 Le/IMKA TPYHTA NPUPOAHOrO CAOMKEHUA YCTaHOBKA AO/XKHA ObiTb
YaCTUYHO AEMOHTUPOBaHa (KPOMe aHKePHOTro YCTPOMCTBa);

- LLe/IK rpyHTa B KOJlbLLe cnefyeT nepeBepHyTb CPE3aHHON NOBEPXHOCTbIO BBEPX;

- NOBEPXHOCTb Cpe3a A0/KHA ObITb 3aUNLLEHA U BbIPOBHEHA 3aN04/IML0 C KPasiMK KONbLL3;

- B BblpaboTKe CnefyeT 3a4UCTUTb MOBEPXHOCTb FPyHTA WM BbIPOBHATb B Mpegenax naowaawm,
AanameTp Kotopoit Ha 20 - 30 cm 401KeH NpeBbilaTh AMaMeTp KOobLa.

11.6.2. B cny4yae wucnbiTaHMAa C nNpeaBapuTeNbHbIM 3amMadyMBaHMEM TPYHT B KO/JbLe UM Ha
3a4MLLEHHON NOBEPXHOCTU BbIPAabOTKM 3aMaUMBAIOT A0 334aHHOIO 3HAYEHMUA BAAXKHOCTW.

11.6.3. Mocne 3aBeplieHMA NOArOTOBKKU FPyHTa B MJIOCKOCTU Cpe3a LenK rpyHTa cnegyeTt CHOBA
nepeBepHyYTb M YCTAaHOBWUTb Ha 3a4MLLEHHYIO MOBEPXHOCTb BbIPAabOTKM.

[Janee cnepyeT NoAHATb KOMbLLO BBEPX Ha 5 - 10 mm ana obpasoBaHuMA B NJOCKOCTM cpe3a 3a30pa
MeXAY KOMbLOM W MOBEPXHOCTbIO FPYHTa BbIPabOTKM, CMOHTUPOBATL YCTAHOBKY B LLEIOM M NPOBOAMUTb
ucnbiTaHue.

11.6.4. UcnbITaHWe cnegyeT NPOAOMKATh A0 TEX NOP, NOKa CONPOTUBAEHUE cpe3y T He AOCTUTHET
NOCTOAHHOrO 3HaYeHMUA.

11.6.5. Mpn npoBeAeHUN UCMbITAHUA MO CNocoby NMOBTOPHOrO cpesa chneuManbHaa NOAroTOBKA
rPYHTa B NJIOCKOCTM cpesa He TpebyeTca.

MNocne 3aBeplieHUA cpesa UenanKa NPUPOLHOro CNOXKEHWUA YCTAaHOBKY YAaCTUYHO AEMOHTUPYIOT,
AaB/eHNe B AOMKPATaX CHUXKAKOT A0 HYAA, CHUMAOT Npornbomepbl, perMcTpmpytowme BepTMKaabHble
aedopmaummn. MokasaHMA rOPU3OHTANIbHBIX NPOrMOGOMEPOB OCTAIOTCA HEU3MEHHbBIMU, T.e. GUKCUPYIOT
aedopmaumm casura, Nosy4eHHbIe NPU UCNbITAHUK LeNnKa.

11.6.6. B nepegHen 4acTM CABMHYTOrO LEe/MKA YCTaHaBAMBAKOT ynop AnA BO3BpaTa LeAnKa u
r'MAPOAOMKPAT, ONMpPatoWMIAca Yepes NoAKAAAHY NAWUTY B CTeHY BbipaboTku. Co3gaBan B JOMKpaTe
AaBneHne, NnepemeLLaloT CABUHYTbIN LEe/IMK B UCXOAHOE NONOXKEHUE, KOTOPOE OH 3aHMMa A0 Hadvana
cogura. Mpyv  OOCTUMKEHUM  LEIMKOM  WMCXOAHOTrO  MOJNOMEHMA nporbomepbl, GUKCUpyoLme
ropu3oHTanbHble AedopMaLLMm, NOKAXKYT HY/IEBbIE 3HAYEHUA.

11.6.7. OomKpaT 1 ynop AnA BO3BpaTa LEAMKA CHUMAKOT M BHOBb MOHTUPYIOT YCTaHOBKY.
Mpon3BOAAT CABUI LLE/IMKA NO pPaHee cpe3aHHOM NOBEPXHOCTM B COOTBETCTBUM ¢ TpeboBaHnammn 11.4.

11.7. O6bpaboTka pe3ynbTaToB

11.7.1. Mo W3MepeHHbIM B MNPOLECCE WCNbITAaHUN 3HAYEHUAM HOPMANbHOM W KacaTesbHOWM
Harpy3oK Bbl4MCAAOT KacaTeslbHble U HOpMasibHble HanpsaxeHua 7 u o, MMMa, no dopmynam:
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:(11.1)

,(11.2)

rae Q u P - cooTBETCTBEHHO KacaTe/ibHAA M HOpMaJibHaA HarpysKM K NJ0CKOCTK cpe3a, KH;

A - nnowaab cpesa, cm2.

Mo M3MepeHHbIM B MpoLecce UCMbITaHUI 3HaYeHnam gedopmaunii cpesa Al , cooTseTcTBYIOWMM
Pa3NNYHBIM HanpsXeHWam 7, cTpoaT rpaduk 3asucumoctn 7= F(Al) (cm. Mpunoxenne Al 7
= f(Al)n).

3a conpoTMBAEHME TPYHTa MPUHMMAIOT MaKCMMasbHOE 3HayeHue 7, MosydYeHHoe Nno rpaduky
7 = f(Al) npu snauenunax gedopmaunii Al , He npesbiwatowmx 50 Mm.

11.7.2. Yron BHYTPEHHEro TPeHWA @ W yAenbHOe cuenjeHne C onpeaenalT no rpaduky
7= f(p) (cm. Npunoxenue J1), NOCTPOEHHOMY MO pe3y/ibTaTaM HE MEHEe Yem TPeX MCrbITaHWi
uenunkos rpyHTa (11.1.3¢ 7= f(p)).

3HaueHWe C OonpeaenAldT KaK OTPe3OK, OTCeKaeMblli ocpefHsalolel npamon rpaduka,
npoBeAeHHON MeTOA0M HaMMEHbLUMX KBaApaToB v rpadryeckum MeTofom, Ha ocu opauHart, a tge -
KaK yro/Jl Hak/IoHa 3ToM NpAMoM K ocu abcuumcc.

11.7.3. No rpadury 7 = f (P) npoBoAAT KOHTPObL McnbITaHMi. Mpu pa3bpoce OMbITHBIX AAHHbIX
OTHOCUTENbHO ocpegHsoWei npamoit bonee yem Ha 30% cpeAHero 3HayeHus 7 pesynbTaThbl
MCMbITAaHWI NPU3HAIOT HeY4,0BNETBOPUTENbHBIMU U UCTbITAHUSA NOBTOPSAIOT.

12. METOAbI BPALLATE/IBHOIO,
MOCTYMNATE/IbHOIO 1 KO/1bLLIEBOTO CPE3OB

12.1. CywHoCcTb meToa0B

12.1.1. UcnbiTaHWA FpyHTa BpalaTebHbIM, NOCTYNaTe/lbHbIM M KOJIbLLEBbIM Cpe3aMmn NPoBOAAT
ONA onpefeneHna Ccnepyrowmx XapakTepucTUK MNPOYHOCTU: COMPOTUBAEHMUA rpyHTa cpesy 7, yrna
BHYTPEHHEro TpeHua ¢u, yOenbHOro CuenieHus C U OUEHKM Npo
NPOYHOCTU FPYHTOB ANA MECKOB, MMUHUCTbIX, OPraHOMMHEPAJIbHb
yucne ¢ KpynHoob6/10MOUYHbIMM BKAKOYEHUAMKU pasmepamn 2 -
macce.

Ycnosua npuMeHeHNs METOA,0B NPUBEAEHbI B Tabanue

B TOM
2 15% no

MeTon I'pyHTE
VICIIBIT aHUM

EHEHNMA MeToda

I'moporeosio— |MecTo
TUYecKue IpOBEeIeHUI
Yy CJIOBUS VICTIBIT @HU ST
oBcamHBIX
TpYyO,
Bpama- CyTIMHKM, Beme m Hmxe |B mMaccuse 200 - 600
TeJIbHBI TJIMHBEL C YPOBHA NOL- |HMXe 3abos
cpes I > 0,50 3EeMHEX BOI [OypoBOM
L CKBaXVHEI
OpraHo-MUHe—
paJibHBIE U
opraHMYeCcKue
TPYHTH
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To xe

CyTJIMHKIM
TJIVIHBEL C

I > 1

L

OpraHo—-MMHe -
paJibHBEIE U
OpPIraHNYEeCKMue
T'PYHTEL

To xe

B maccuse
C NIOBEepxX-—
HOCTU

200

600

llocTyna-
TeJIbHBI
cpes

lecku (ycTowm-
UyBEE B CTEH-—
KaxX CKBAaXMHBI)
Cynecu ¢
I <=1;
L
CYTJIMHKM,
TJIMHEL C
I <=0,75; B
L
TOM UYMCJIe
3aTopdOBaHHEIE

Beme ypoBHA
IO 3€MHBIX
BOI

B cTeHkax
OypoBOM
CKBaXWHE

89

146

89

146

300

600

To xe

Ileckn, B TOM
yycije C
IPpMMECHI0
OpPTaHUUYEeCKUX
BEIECTB
(HeyCTONUMBEIE
B CTeHKax
CKBAXMHEL MJIN
3ajierapuye c
IIOBEPXHOCTU
oHa
aKBaTOPUM)

Brme m Hmxe
YPOBHHA

IO 3EMHEIX
BOL

Hmwxe 3abosa
OypOBOM
CKBaXMHBL

0,5 -

50

146

168

146

168

150

300

To xe

Cynecu c

I <= 1;

L

TJIMHEL C

I <=0,75

L
OpraHo—MMHe -
paJibHbBle U
opraHuYeckKue
TPYHTH (3aje-
ramoumye C
IOBEPXHOCTU
TPYHTOBOI'O
MaccmuBa WU
oHa
aKBaTOPUN)

To xe

B maccuse

150

300

OpraHo—-MMHe -
pa’sibHBIE U
opTraHUYecKue
TPYHTH (He
3ajleramume c
[IOBEPXHOCTM
TPYHTOBOTO
Maccupa WM
oHa
aKBaTOPUM)

Brmue m Huxe
YPOBHHA

10 3€MHBIX
BOI

Huwxe 3abos
OypOoBOM
CKBaXMHH

20 -

30

146

146

300

600

KosblieBom
cpes

Cynecu ¢
I <= 1;

L
CYTJIMHKM,
TJIMHBEL C
I <=0,75

Brmie ypoBHSA
1O 3€MHBIX
BOL

B cTeHkax
OypoBOM
CKBaXVHBL

89

146

89

146

300

600
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L
(zaneramomme

C MNOBEPXHOCTHU
TPYHTOBOT'O
MacCuBa WM
oHa
aKBaATOPUN)

To xe

OpraHo-MMHe -
PaJIbHBEIE U
OpraHnYecKue

Brmue m Huxe
YPOBHHA
10O 3€MHBIX

To xe

Ilo
BCEl
TOJIIe

89

146

89

146

300

600

TPYHTH (3ajie- |BoOIn
ramouye C
IOBEPXHOCTU
TPYHTOBOT'O
MaccuBa WU
oHa
axKBaTOPUM)

" Oprano-mmue- |To xe To xe To xe 89 - 146 89 - 146|300 - 600
paJibHEIE U
OpTraHnYeCKMre
TPYHTH (He
3ajierapume C
[IOBEPXHOCTHU
TPYHTOBOT'O
Maccupa UM
nHa

axKBaTOPUM)

12.1.2. XapaKTepuCTMKM ONpeaenaioT Mo pesynbTaTaM MCMbITaHUIA PYHTA B CKBaXXMHax U B
MaccuBe BaBNMBAIOLIMMM M KacaTeNbHbIMM Harpy3kamu, nepeAaBaeMbiMi Ha FPYHT Yepes KONOHHY
WTaHr M pabounil HAKOHEYHWK Pa3IMYHOW KOHCTPYKUMM B 3aBMCMMOCTM OT crnocoba nepepgaun
Cpe3aloLLero yeuama.

12.1.3. UcnbiTaHne BpallaTeNbHbIM CPE30M MPOBOAAT B YCAOBMAX MPAKTUUYECKOrO OTCYTCTBMA
APEHUPOBAHMA MYTEM MPUNOXKEHUA FTOPU3OHTANbHOMN KacaTeNbHOM HarpyskM v CMelleHusa rpyHTa no
LUMAVHAPUYECKOM NOBEPXHOCTU, 06pa3yemMoi BpaLeHMEM KPbINbYaTKM HUXKe 33605 CKBaXKMHbI MU B
maccuse.

McnbiTaHMe nocTynaTenbHbIM CPe30M NPeABapUTeIbHO YNAOTHEHHOrO WAWM HeynJIOTHEHHOro
HOPMa/IbHbIM JaBNEHUEM FPYHTa NPOBOAAT MyTEM NPUNOXKEHUA BEPTUKANbHOMN KacaTeNbHOW HarpysKku
M CMelleHMa rpyHTa no 6OKOBOW NoBepxHOCTW, 06pasyemoll B CKBaXKMHE BePTUKaAbHbIM
nepemelleHnem paboyero HaKOHeYHMKa C NONepPeYHbIMI I0MNaCcTAMM.

McnbiTaHMe  KONbLEBbIM — CPE30M  NpeABapuUTeNnbHO  YMNJIOTHEHHOTO WAW  HeYNAOTHEHHOro
HOPMa/ibHbIM AaBAeHWEM T[pyHTa MPOBOAAT MNyTEM MPUNOXKEHMA TFOPU3OHTAZIbHOM KacaTenbHOM
HarpysKku 1 CMeLLLeHMA rPyHTa NO LIUAVHAPUYECKON NOBEPXHOCTHU, 06pa3yeMoil B CKBaXKMHE BpaLleHUeM
paboyero HakoOHeYHMKa C NPOAOAbHLIMU IONACTAMM.

12.1.4. VcnbITaHMA NOCTYNaTeNbHbIM M KONbLEBbIM CPe3aMu NMPOBOAAT NO CAEAYIOLMM CXEMAM:

- KOHCONMAMPOBAHHbLIN Cpe3 - ANA ONpefeNeHna XapaKTePUCTUK MPOYHOCTM MECKOB cpeaHeit
NAOTHOCTM U PbIX/IbIX MANOBAAXHBIX U BAAXKHbIX, @ TaKXKe FMMHUCTbIX U OPraHOMMUHEPaIbHbIX FPYHTOB C
nokasatenem tekydectn 0< |, <0,75 B cTabunn3npoBaHHOM COCTOAHMUM;

- HEKOHCONMAMPOBAHHBIN CPE3 - ANA ONpeAeeHNA XapaKTePUCTUK NPOYHOCTU BOAOHACHILLEHHbIX
ramHuctbix rpyntoB (S >0,85) ¢ nokasatenem Ttekyuectn |, >0,50 B HectabunusmposaHHom

COCTOAHMM.
12.2. MeTop Bpaw,aTenbHOro cpesa
12.2.1. O6opynoBaHue 1 Npubopbl
12.2.1.1. B cocTaB yCTaHOBKM AN UCMbITaHUA FPYHTA BPaLaTeIbHbIM CPE30M L0/TKHbI BXOAUTb:
- paboumit HaKOHEYHMK C IoNacTAMM (KpblabyaTKa);
- WITaHIK;
- YCTPOICTBA AN CO34aHMA N USMEPEHUA KPYTALLErO MOMEHTA;
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- YCTPOWMCTBO A/1A BAAB/NMBAHMA KPblJbYaTKU B FPYHT.

Ona vcnbiTaHMA TPyHTA B MacCMBE YCTAHOBKY fOMOMHAIOT YCTPOMCTBOM A/A OTKAKOYMEHUSA
KpblJIbYaTKKM OT LUTAHT, MO3BOAOLMM U3MEPATL TPEHUE LUTAHT O FTPYHT NPU HENOABUXKHOM KpblibYaTKe.

12.2.1.2. KOHCTPYKLMA YCTAHOBKM A0/KHA 0becnevymBaThb:

- BAABAMBAHME KPbIbY4ATKM B FPYHT HUXKeE 3a60A ONbITHOM CKBaXKMHbI MW B Maccus U GUKCALLUIO
ee Ha 3agaHHou rybuHe;

- nepeaavy KpyTALLEroO MOMEHTA Ha KPbIbYaTKY;

- TPagyMPOBKY YCTPOMCTBA 151 USMEPEHMUA KPYTALLErO MOMEHTa;

- PUKCUpOBAHME LWITAHT HA 334aHHOW FNybUHe, UCKADYatoLLee CaMONpPOM3BO/IbHOE BEPTUKANIbHOE
M TOPU30HTaNIbHOE NepeMeLLEeHUA LUTAHT U KPbIJIbYATKN.

12.2.1.3. YCTaHOBKM LOJ/IKHbl MMETb TEXHWYECKWIA NAcMopT, MHCTPYKUMIO MO 3KchayaTauuum wm
rpagyvpoBoYHyto Tabanuy NpeanpUATUA-U3roTOBUTENA NSMEPUTENIBHOIO YCTPOICTBA.

12.2.1.4. MNoBePKN U3IMEPUTENIBHOIO YCTPOMCTBA HEOBXOAMMO BbINONAHATL MPWU NOAYYEHUWN €rO C
npeanpuATUA U Nepes Bble3goM Ha nonesble paboTbl, HO He perKe OAHOro pasa B 3 MecAua, a TaKXKe
nocne BbIABJEHUA U YCTPAHEHWA HeUCNpPaBHOCTEN WM3MEPUTENbHOrO YCTPOMCTBA MM 3aMeHbl €ro
aetaneit. Pesynbtatbl NOBEPOK ciesyeT opopMaATb aKTaMM.

12.2.1.5. MNepunogmyeckm HeobXoAMMO NPOBEPATb NPAMOJIMHENHOCTb LWTAHT NyTeM MX COOpKK B
3BEHbSA AJIMHON 3 M Ha POBHOM NOBEPXHOCTU. OTKIOHEHME 3BEHbEB WTAHT OT NPAMOW IMHUWN HE A40/IKHO
npesbiWwatb 3 MM B 060N NNOCKOCTM MO BCeil ANMHE MpoBepsemoro 3seHa. ConpsarKeHWs 3BeHbeB
LUTaHT TaKXe A0/KHbl obecneynsBaTtb NPAMOINHENHOCTb.

12.2.1.6. B 3aBMCUMOCTM OT BUAA U COCTOAHMUA FPYHTA UCNONL3YIOT Cieaytowme TUNbl KPbIAbYaTKU
(MpunnoxxkeHne M):

- TMn | - Npun ncnbiTaHuax rnHKcTbix rpyHToB ¢ 0,5< |, < 0,75, opraHomnHepanbHbix rpyHTOB, B

TOM YMCNe C KPYMHOOBJOMOYHbIMU BKIOYEHUAMM pasmepamu 2 - 10 mm B KosimyecTee meHee 15% no
macce;

- 71N Il - NpU MUCNbITaHUAX TAMHUCTBIX TpyHTOB ¢ |, <1, opraHoMMHepanbHbIX, B TOM 4ucne ¢
KPYNHOO6/10MOYHBIMM BKIOYEHUAMM pasmepom 6onee 10 mm B KonnyecTse meHee 15% no macce;
- TN Ill - NpY UCNBITAHUAX TMHUCTBIX TPyHTOB € || >1, opraHomMMHEpanbHbIX U OpraHUYECKUX

rpyHTOB (6€3 KPYyNHOOB/IOMOYHbIX BK/IOYEHUI).

12.2.1.7. YCTPOWCTBO A4/1A U3MEpPEHMUA KPYTALLEro MOMEHTa AOJIKHO 6bITb NporpagynposaHo. Mo
pe3ynbTaTaM rpagyMpoBKM COCTaBAAIOT rpaduk (Tabnaumuy) 3aBUCMMOCTU KpyTalero momeHta M, KH x
CM, OT MOKa3aHuli uameputesnbHoro ycrtporictea N, CM, M BbIMUCAAIOT MOCTOAHHYIO XapPaKTEPUCTUKY
N3MepUTEIbHOro YCTPOICTBaA N, KH, no dopmyne

M
n=—.(12.1
N( )

12.2.2. MNoarotoBKa K UCMNbITaHUIO

12.2.2.1. Mpw UCNbITAHUWN TPYHTA B CKBAXXMHE MPOXOLKY OMbITHOMW CKBA*KWMHbI OCYLLECTBAAIOT C
y4eTOM YKa3zaHui 4.4,

3260/ ONbITHOM CKBaXKMHbI JO/IKEH ObITb pacnonoxeH Ha 0,4 - 0,5 M Bbllie OTMETKU UCMbITaHUA
rpyHTa.

12.2.2.2. CobpaHHYIO KOJIOHHY LWITaHI C KpblaAb4aTKoM obuwen ganHoh Ha 0,8 - 1,2 m 6onblie
rnyOuHbl OTMETKM WUCMbITaHUS TPYHTa BEPTUKANbHO (MO OTBECy) OMYCKalOT B CKBAXKMHY M MIAaBHO
BLAB/IMBAIOT B FPYHT, 3arny6.105 KPbl/Ib4aTKY L0 OTMETKM UCTbITaHMUA.

12.2.2.3. Tlpu UCNbITaHUKN FPYHTa B MAaCCUBE KPbIIbYATKy BAABAMBAIOT B FPYHT, NPUMEHAA B C/iyyae
HeobXxo4MMOCTN pblyark, 4OMKPaTbl UAKM CneunanbHble YCTPOMCTBA, NOCTENEHHO HapalmMBan KOJOHHY
LUTaHT.

12.2.2.4. Mocne NOrpy*KeHMA BepPX KONOHHbI LITAHF COEAMHAIOT C FONIOBKOW YCTpPOMCTBa ANA
CO3JaHMA U U3MEPEHMUA KPYTALLErO MOMEHTA M 3aMMCbIBAOT HaYaslbHble MOKa3aHUA Npubopos.

12.2.3. NpoBegeHne UCnbiTaHmA
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12.2.3.1. C nomoLLbiO YCTPOMCTBA A1A CO34aHUA KPYTALLEro MOMEHTA BPALLAIOT KOJIOHHY LUTAHT C
Kpbl/ib4aTKoOM € yrnosol ckopoctbio 0,2 - 0,3 rpaa/c. Mo mepe BpalleHUs 3annCbiBalOT MOKa3aHUA

npubopoB ANA U3IMEPEHMA KPYTALWErO MOMEHTA A0 AOCTUMKEHMA MAKCMMA/IbHOrO MOKasaHuA Nmax,
COOTBETCTBYIOLLENO MaKCUMabHOMY 3HaUYEHUIO KpyTALLero momeHta M max -

12.2.3.2. [Janee npofo/iKaloT BpalleHWe C YI/0BOW CKOPOCTbo 2 - 3 rpaf/c Ao yC/iOBHOM
CTabunmsaumm 3HayeHUi KpyTAWEro MOMeEHTa, AOCTUraemon 3a 2 - 3 MoJjiHbiIX 0b6opoTa WTaHMM, U
3aNuMCbIBAlOT YCTaHOBMBLUEECA MONOXKEHUE NYCT, COOTBETCTBYIOWEe YCTaHOBUBLUEMYCA 3HAYEHUIO
KpyTAwero momenta M.

12.2.3.3. Mpun UCNbITAHUN TPYHTA B CKBA*KMHAX MOXKHO He YYUTbIBATb TPEHUE LUTAHI KPblAbYaTKK
Mo FPYHTY M KPYTALWMIA MOMEHT Ha NPEOL0IEHNE 3TOFO TPEHMA MO NPUHUMATb PaBHbIM HYJIHO.

12.2.3.4. Mpwn ncnbITaHWUM FPYHTa B Maccuee ANA onpeaeneHuns Mo OTCOeAUHAIOT KPblJIbYaTKy OT
KOMIOHHbI LWITAHT M ONpeaenatoT NoKasaHue nsmeputenbHoro npnbopa N0 B cooTBeTCcTBMM C 12.2.3. MO
N, 2.

12.2.3.5. UcnbITaHUA B MacCUBE MOXKHO MNPOBOAMUTL 4,0 ry6uHbI, rae OTHOLWEeHue

M.-Mo 05,

Cc

MpY MeHbLIMX 3HAYEHMAX 3TOr0 OTHOLIEHMA UCMbITaHME CaeayeT NPOBOAUTL B CKBAXKUHE.
12.2.3.6. B npouecce UCnbITaHUA BeAyT XKypHan, dopma KoToporo npueegeHa B MpunoxeHun b.
12.2.4. O6paboTKa pe3ynbTaToB

12.2.4.1. Mo paHHbIM WCMbITaHWIA BblYMCAAIOT KpyTAwMe momentsl M ., M. u M, no
dopmynam:
M . =NnN_, ,(12.2)
M. =nN,,,(12.3)
My =nN,, (12.4)
rae n - NOCTOAHHas W3MepWTEe/IbHOTO YCTPOWCTBA, KH, onpegensemas no pesynbTaTam
rpagyvpoBKy;
N, Ny, - MakcumanbHoe u ycTaHoBMBLIEECA NOKA3aHNA N3MEPUTE/IbHOTO YCTPOIACTBA, CM;

N, - nokasaHMe M3MEepUTENIbHOrO YCTPOMCTBA, XapaKTepusylollee TPEHWe LITAaHr O TPYHT npw
OTK/IIO4YEHHOW Kpbl/ibYaTKe, CM.
12.2.4.2. 3a conpoTuBneHme rpyHTa cpesy 7

dopmyne

max MTMa, NnpMHUMatOT 3HaYyeHue, onpeaensaemoe no

,(12.5)

roe B - nocTtoAHHasA Kpblab4yaTKM, CM3, NPpUHMMaeMasa B 3aBUCMMOCTM OT TUNA KPbIAbYaTKMU MO
MpunoxeHuto M.

12.2.4.3. [na T[AMHWUCTBIX, OPraHOMMHEPANbHbLIX W oOpraHuyeckux rpyHtos ¢ |, >1 8
HeCTabuUAN3NPOBAHHOM COCTOAHUM ONPEAENAOT YroNl BHYTPEHHEro TPeHUs U yaenbHoe CuenneHue c,
npuHumas ycnosHo @ =0un C=7, .
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12.2.4.4. Tlo 3Ha4YeHUAM 7, OLEHMBAIOT XapaKTep NPOCTPaHCTBEHHON M3MEHUYNBOCTM NPOYHOCTH

rpyHToB B cootsetcteuu ¢ FOCT 2052 7, 2.

12.3. MeTog noctynaTenbHOro cpesa

12.3.1. O6opyaoBaHue 1 npnbopsbl

12.3.1.1. B cocTtaB yCTaHOBKU O/1A UCMbITAaHMUA TPYHTA METOA0M NOCTYNaTe/IbHOro cpes3a A0AXKHbl
BXOAMUTb:

- paboymini HAKOHEYHMK CO LWTaMMNaMKU-A0MNACTAMM WAU  ABYMA MNOABMMKHBIMW  CPE3HbIMM
nAacTMHamu;

- IUTAHTY (HApPY»KHbIE U BHYTPEHHWE WM HAPYXKHbIE U BHYTPEHHWE C BHYTPEHHUMM CTEPIKHAMMU);

- YCTPOWMCTBO A4/1A CO34aHMA U U3MEPEHUA HOPMAIbHOTO AaBAEHMA K NIOCKOCTU Cpe3a rpyHTa;

- YCTPOWMCTBO A4/1A CO34aHMA N U3MEPEHMS KAcaTe/IbHOM HarpysKu;

- YCTPOMCTBA A5l U3MepeHua gedpopmaLimii CKaTUA U cpesa rpyHTa M NPUKNAAbIBAEMON HarpysKu.

12.3.1.2. KOHCTPYKLMA YCTaHOBKM A0MKHa obecneymBaTh:

- norpy*keHne paboyero HakKOHEYHMKA B FPYHT HUXKe 3a60A CKBAXKMHbI UM B MaCCUB;

- GMKCMpOBaAHME WTAHT HA 3aZaHHOM rybuHe, UCKAloYatoLLee nepeaadvy HOPMasibHOro AaB/eHUs
Ha WTaMMbl-10NacTu;

- nepegavy U UsmepeHne HopmMasibHOro PaBHOMEPHOTO AaB/IeHMA Ha PACNOPHbIN LWTAMN;

- nepefavy U U3MepeHue CTyneH4YaTon AN HENPEpPbIBHO BO3PaCTatoLWen cpesatoLLeit Harpysku Ha
LUTAaMMNbI-N0NACTUN U CPe3HbIe MIACTUHbI;

- rPaflyMpPOBKY N3MEPUTESbHBIX YCTPOMCTB.

OcHoBHble MapameTpbl YCTaHOBKM NpuBeaeHsbl B MpunoxkeHun I.

12.3.1.3. NMpAMONMHENHOCTb WTAHT HAPYKHbIX U BHYTPEHHUX CTEPKHEM nposepaAtoT no 12.2.1.5.

12.3.2. MNoarotoBKa K UCMNbITaHUIO

12.3.2.1. MNMpw UcNbITaHUM FPYHTA B CKBAXKMHE MPOXOAKY CKBAXKMHbI OCYLLLECTBAAIOT C yyeToM4. .4,

3260/ ONbITHOW CKBaXKMHbI, NPeAHA3HAYEeHHOW ANA UCMbITAHUA TPYHTA B €e CTeHKax, AOJ/IKeH
6bITb Ha 1 - 2 M HUXKE OTMETKM UCMbITaHUA.

B cnyyae ucnbiTaHMA TPYHTA HUXKe 3360A CKBaXKMHbI OTMETKA 3ab60A foNKHa OblTb Ha 1 m Bbiwe
OTMETKM UCMbITAHMA.

12.3.2.2. Npoun3BoaAT onepaLmm B COOTBETCTBUN € TpeboBaHnamm 12.2.2.2,12.2.2.3.

12.3.2.3. MpoBepArT MNOABUMKHOCTb LUTAMMNOB-/I0NACTEN U CPe3HbIX NAacTUH. OHWU [ONXKHbI
nepemeLLaTbca Jerko, NNaBHO, 6e3 pbIBKOB.

12.3.2.4. Mpw ncNbITaHUM FPYHTA B CTEHKAX CKBaXKMHbI BbINOAHAKT NPOPUAMPOBAHME ITUX CTEHOK
Ha OTMETKe WCNbITaHWA ABYX - YeTbIPEXKPATHbIM NOABEMOM M BAABAMBAHWEM (pacxoakon) pabouero
HaKoHe4YHMKa Ha BbicoTe 0,4 - 0,5 m. Mocne pacxoaKkn paboymii HAKOHEYHUK 0/KEH NepemMeLLaTbCcs B
npegenax NpoPuUANPOBaHHOIO y4acTKa CKBaX*KNUHbI C MMHUMAJIbHbIM TPEHUEM O FPYHT.

12.3.2.5. Mpn UcCnbITaHUAX TPYHTa HUMKE 33605 CKBaXKMHbI UM B MACCUBE BbIMOJIHAIOT PACXOAKY
Cpe3HbIX MNNACTUH NyTEM ABYX-4ETbIPEXKPATHOrO MX MAaKCMMAAbHOrO NoAbemMa M OMyCKaHMA C MOMOLLbIO
Harpy3o4HOro pblyara Yepes KOJIOHHY BHYTPEHHUX CTepKHel. 3aTem cpesHble NAacTUHbl OCTOPOXKHO
NOAHWUMALOT BBEPX Ha BbICOTY MUX X043 U PETUCTPUPYIOT MAaKCMManbHOE CONMPOTUB/IEHNE NEPEMELLEHMNIO
Cpe3HbIX MIACTUH KONOHHbI BHYTPEHHUX CTEPXKHEN W TpeHMe CpesHbIX NAACTUH O rpyHT g, KH. Mocne
3TOro cpe3Hble NAaCTUHbI BO3BPALLLAIOT B UCXOLHOE NosoxKeHne. MOHTUPYIOT MeXxaHU3Mbl A8 CO34aHNA
M U3MepeHMA HOPMAJIbHOIO AABNEHUA M KacaTe/IbHOM HarpysKu.

12.3.2.6. YctaHaBnAuMBaloT npubopbl Ans uamepeHus aedbopmauuit rpyHTa M 3anucbiBaloT KX
HayasbHble NOKA3aHMA.

12.3.3. NpoBegeHmne UcnbiTaHmA

12.3.3.1. UcnblTaHMe FPYHTA B HEKOHCONMOMPOBAHHOM pPEXMME NPOBOAAT HE MEHee 4Yem npu
TPEX PA3ANYHbIX 3HAYEHWMAX HOPMANBbHOrO AaBNAeHWA, MpuBefeHHbIX B Tabauue 11.4. HarpyxeHue
rPyHTa NpW 3TOM NPOU3BOAAT Cpasy B OA4HY CTYNeHb.

12.3.3.2. Mocne nepeaaym HOPManbHOW Harpyskn NPoM3BOAAT CPe3 rpyHTa 3a Bpema He 6onee 3
MWH C MOMEHTA OKOHYAHWA NPUNOXKEHUA HOPMAJIbHOTO AaBAEHUA.

Mpu nepepaye KacaTeNbHOW HArpyskM CTYNEHAMM WX 3HAYEHMA [0/KHbl cocTanaTb 10%
3HAYEeHWA HOPMAJIbHOM HArpysKW, NPU KOTOPOW MPOM3BOAAT Cpe3; MPUNONKEHUE CTyneHelh AOJXKHO
cneposath vYepes Kaxable 5 - 15 c.


http://bc-basis.ru/
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C4AD3E5659E8230F63RC02P
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCB1D2R90BP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDD5R90EP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCB8D1R90AP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDDAR90EP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDDAR90DP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDD2R909P

Mpn HenpepbiBHO BO3pacTaloLLEl KacaTeNbHOM Harpyske CKOpPOCTb cpesa cneayeT NPUHMMATL B
WHTepBane 2 - 5 MmM/MWH TaK, 4TOBbl UCMIbITaHME BbIJI0 3aKOHYEHO B TeYEHME YKa3aHHOTO BpeMEHMW.

12.3.3.3. Tllocne OKOHYAHWMA MCNbITAHUA TPYHT PA3rPYXKAT, LWTAMMNbI-A0MNAaCTU U Cpe3Hble
NAacTMHbI BO3BPALLAOT B UCXOAHOE NOJIOXKEHME, @ IONACTHOMN NPECCUOMETP-CABUIOMEDP AEMOHTUPYIOT.

12.3.3.4. Tlpy KOHCONMAMPOBAHHOM peEXMME WUCMbITAHWA CHavana cnegyer npom3BecTu
npegBapuTeNibHOe YNAOTHEHME T[PYHTa, a 3aTemM cpe3 [pPyHTa CTYNeH4YyaToh WAN HenpepbiBHO
BO3pacTatoLLei KacaTeNbHOW Harpy3Kom.

12.3.3.5. MNpegBaputenbHoe ynaoTHEHWE FPYHTA NPOM3BOAAT NPU HOPMAAbHbIX SABAEHUAX P, NPU
KOTOPbIX Aajsiee ONpeLensAtoT COMPOTMBAEHME TPYHTA cpe3y 7 . 3HayeHuAa [OaBAEHUN U CTYMeHu
Harpy*KeHus NpMHUMalOT no Tabanue 12.2.

Tabnvua 12.2

I'pyHTH I'ny®tuna HopwmagsibHOE CryneHm
VCIIEITa— oaBJieHue p, OaBJIEHUS
HUS, M MIla JenvTa p,
MIla
i p p
1 2 3
[lecku KPYTIHBEE U CpPeIHEeN 0,5 - 100,121 0,3 (0,5 0,1
KPYIIHOCTUM IIJIOTHEIE
Tommuer ¢ I < O 11 - 30|0,1 [(0,35]0,6
L
[leckM KPYTIHBEE U CPeIHeN 0,5 - 100,11 0,2 (0,3 0,05
KPYIHOCTM CPeIHEN IJIOTHOCTH;
MeJIKME TIJIOTHBEIE M CPenOHeM
JIOTHOCTU
Cynecmu U CyIJIMHKU 11 - 30]0,1 [(0,25]0,4
cI <=20,5,
L
romHel ¢ 0 < I <= 0,5
L
[leckmu cpenHEV KPYNHOCTU U 0,5 -10/0,1 |0,15(0,2 0,025
MeJIKME PBIXJIBIE
[leckm mnewieBaTeEe HeszaBucumo or| 11 - 30(0,1 (0,2 |0,3 |mo p = 0,1
MJIOTHOCTU CYINEeCU, CYTJIMHKNA ¥V najee
M ymHel ¢ I > 0,5 0,05
L
OpraHoOMMHEpPAJILHEE U 0,5 - 10]0,05]|0,01(0,15 0,025
opraHuYecKye TPYHTE 11 - 30(0,1 |0,15|0,2 |mo p = 0,1
¥V nmajee
0,05

12.3.3.6. Kaxaywo cTyneHb gaBneHua npu npeaBapuTesibHOM YNAOTHEHWM BbIAEPMKUBAKOT He
MeHee, MUH:

5 - AnAa neckos;

30 - ANA FMNHUCTbIX FPYHTOB.

KoHeuYHyIo CTYyMNeHb BblAEPKMBAOT 4,0 YCNOBHOM cTabununsaumm gedopmaumn cxKatma rpyHTa.

3a KpuUTepun ycnoBHOU cTabunmsaumm aedbopmaupym CKATUA NPUHUMALOT NPUPALLEHME OCAAKM
rPyHTa, He npesbiwatouee 0,1 mm 3a Bpems, yKasaHHoe B Tabnmue 12.3.

Tabnnua 12.3
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I'pyHTH BpeMsa yCJIOBHOM
cTadbmunm3aumm
nedpopmaumm,
MMWH
cxaTus |cpesa
[leck KPYIHEE CO CTelNeHbi BJaxHocTy 0 < S <= 30 1
r
<= 0,8; cpenmHen kpynHocTu u Mejkue c S <= 0,5
r

[leck cpenHEM KPYNHOCTM M MeJIKMe CO CTeIlleHbIo 60 3
BjaaxHocTu 0,5 <= S <= 0,8; neuieraTele ¢ S <= 0,5

r r
Cynecu ¢ 0 <= I <= 1; CYIJIMHKM, TIJIMHE C

L
0 <=1 <= 0,25, B ToM umcje saTopboBaHHEE
L
[lecku MBUIEBATHIE CO CTENEHBI BJIAXHOCTU 120 5
0,5<s <x=20,8
r

CyrmmuHkm, mJmHel ¢ 0,25 < I < 0,75, B TOM umcie
3aTOPOOBAHHEE L

12.3.3.7. B npouecce npeaBapuTenbHOro YNaoTHEHUA rPyHTa cnenyeT 3adUKCUMPOoBaTh B KypHane
MCMbITaHUI 3HaYeHWe aedopMaLLMK CKATUA TPYHTA.

OTcyeTbl No NPUBOpPaM Ha KaXKA0M CTYNEHW HArpy»KeHUs cneayeTt Npom3BOAUTb:

- NPY UCMbITAHMAX NECKOB - HA NPOMEKYTOUHBIX CTyneHAX AP B Hayase M KOHLeE CTyneHu, a Ha
KOHEYHOI CTyneHu aasneHusa p Yepes 10 MUH B TeyeHMe NepBOro nosyyaca, Yepes 15 MuH B TeyeHune
BTOPOro nosny4vaca u ganee yepes 30 MUH A0 YCNOBHOM cTabunmsaumm aebopmauum rpyHTa;

- MPY UCMBbITAHUAX TIMHUCTBIX U OPraHOMWMHEPAIbHBIX FPYHTOB - Ha MPOMEXKYTOYHbIX CTYMEHAX
AasneHus O P uyepes 10 MMH, a Ha KOHEYHOMN CTYNeHW AaB/EHUA p Yepes Kaxaple 15 MUH B TeyeHue
nepsoro 4Yaca n 30 MMH B TeYEHWe BTOPOro 4aca M panee yepes 1 4 A0 YyCNOBHOM CTabuamsaumm
aedopmaumm rpyHTa.

12.3.3.8. MNpu nepegaye KacaTesibHOM HArpyskn CTYNeHAMM UX 3HAYEHUSI He AOJIKHbI MPEBbILaTb
10% 3HayeHWs HOPMa/bHOrO AaBAeHWA, NPU KOTOPOM MNPOM3BOAAT cpe3. Ha Kaxpolh cryneHwu
HarpyeHua 3anncbiBatOT NoOKasaHMA NpMbopoB oA uamepeHua gedopmaLmii cpesa yepes Kaxable 2
MWH [0 ee YCIOBHOW cTabuamsaumm.

3a KpuTepuit ycnoBHoW gedpopmaummn cpesa NPUHUMAIOT MpUpaLleHne nepemeLLeHna CPesHbIX
MAacTUH B NJIOCKOCTM Cpe3a, He npesbiwatowee 0,1 Mm 3a Bpems, ykasaHHoe BTabanue 12.3.

Mpu HenpepbiBHO BO3pacTaloWen KacaTeNbHOW Harpyske CKOPOCTb cpe3a [AO/KHA ObiTb
NMOCTOAHHOM M COOTBETCTBOBATL YKa3aHHOM B Tabavue 12.4.

Tabnuua 12.4

T'PYyHTH CKOpOCTL cpesa, MMm/MuUH
Ilecku 1,0
Cynecwu 0,5
CyTIIMHKM U TJIMHEL 0,2
TJIMHEI, B TOM UYMKCJIe 3aTopboBaHHEE 0,1

12.3.3.9. UcnbiTaHUe cneayeT C4MTATb 3aKOHYEHHbBIM B COOTBETCTBMM C yKazaHnAmmM 11.4.5.
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12.3.3.10. Mo OKOHYaHWM UCMbITaHMA HEobXoAMMO 3anucaTb MaKCMMaJIbHOE COMPOTUBJIEHUE
nepemeLLeHm IO WTaMmnoB-10MnacTei Npu onpeaeneHHOM HOPMasbHOM AaBAEHUU HA TPYHT er KH, naun
MaKCMMasibHOE MNepemMelleHne CPe3HbIX MNAACTUH U KOJIOHHbl  BHYTPEHHUX CTepXKHen npu
onpeaeneHHOM HOPMasbHOM AaBNE€HWUU Ha FPYHT er KH, KoTopoe 6bin0 3adpMKCMpPOBaAHO B npoLecce
NCNbITaHUA.

12.3.3.11. B npouecce UcnbITaHUA BeAYyT XKypHan, dopma KoToporo npueeaeHa B MNpunoxeHun b.

12.3.4.1. Mo AaHHbIM WCMbITAHWUIA BbIYMUCNAIOT COMPOTUBAEHUA TPyHTa cpe3sy 7,, MMa, npu

MCMbITAHUM TPYHTa B CTEHKaX OMbITHOM CKBaXMHbI C MOMOLLbIO LWTaMNoB-nonacTen n 7,, MMMa, npu

MCNbITAHUWN TPYHTA HUXKe 3a60A ONbITHOM CKBAXKMHbI UM B MACCMBE C NMOMOLLbIO MOABUMKHbIX CPE3HbIX
nAacTMH no popmynam:

;(12.6)

,(12.7)

roe Ql - MaKCMMaJibHOE COonpoTnBIEHNE NEpeMELLEHNIO LITaMnNoB-/ionacTen npun onpegeneHHom

HOPMAJ/IbHOM OaB/IEHUN Ha TPYHT, KH;
q.’l.- MaKCMMaJibHOE COMpoOTUBZIEHUE NepeMeLLeHNIO WTamMMnos - fionacten u TPEHUIO pa6oqero

HAaKOHEYHWKa O TpyHT 6es HOPMa/ibHOIo AaBneHuAa, KH;
Aﬁ.- naowaab cpe3a rpyHTa WTamnom-10NacTbio C nonepevyHbiMmn 3Y6bFIMM, cMm2;

QZ' MaKCMMaJZibHOE conpoTuBaeHME nepemelleHno Cpe3HbiX N1acTuH U KOJIOHHbl BHYTPEHHUX

CTep:KHel Npu onpeaeseHHOM HOPMaslbHOM AaB/leHUN Ha TPyHT, KH;
0,- MaKcMMmanbHOe COMPOTMBNEHME MEPEMELLEHNIO CPe3HbIX MAACTUH, KOMOHHbI BHYTPEHHMX

CTep)KHeW 1 TPEeHMIO CPe3HbIX NACTMH O rPYHT 6e3 HOpMaibHOro AaBneHus, KH;
A, - nnowaab cpesa rpyHTa CpesHoi NAaCTUHOWM, CM2;

0,95 - KO3pPULMEHT, YYNTLIBAIOWMA CONPOTMBAEHNE FPYHTa Mepes BEPXHEM rpaHblo WTamna-
J1oNacTu 1 CpesHoM NNaCTUHOM.

12.3.4.2. Yron BHYTPeHHero TpPeHUA @ W yAenbHoe cuenieHne ¢ onpeaenaloT no rpaduky,
NMOCTPOEHHOMY MO pe3y/ibTaTaM He MeHee Yem TPexX UCMbITaHWU FPyHTa NOCTynaTes/ibHbIM CPe30Mm Mo
11.7.2n11.73 ¢.

12.4. MeTop, KonbLEBOro cpesa

12.4.1. O6opyaoBaHue 1 Npubopbl

12.4.1.1. B cocTaB yCTaHOBKM A1 UCNbITAHUA FPYHTA KONbLLEBbIM CPE30M A0/KHbI BXOAMUTD:!

- paboYnit HAKOHEYHMK C PACMOPHbIM LUTAMMIOM M NPOAO/bHBIMU NONACTAMM;

- WTaHru;

- YCTPOWMCTBO A/1A CO34aHUA N U3MEPEHMNA KPYTALLETO MOMEHTA;

- YCTPOWCTBO A/1A CO34aHMA N U3MEPEHUA HOPMAJIbHOTO AaB/IEHUA;

- YCTPOWCTBa A1 U3MepeHua aepopmaLmii CKaTuA 1M cpesa rpyHTa.

12.4.1.2. KOHCTpYKLMA YCTAHOBKM A0MKHa obecneymBaTh:

- BAAB/AMBaHWeE NPOAO/IbHbBIX N0NAaCTel B IPyHT;

- PUKCUPOBAHME LUITAHT HA 334aHHOM rNYyOUHE, UCKNIOYatOLLLEE CaMONPON3BO/IbHOE BEPTUKAJIbHOE
nepemeLLeHme NPoAOAbHbIX IONACTEN U LITAHT B NPOLECCE NCMbITaHUA;

- nepegavy U U3sMmepeHne HoOpMasibHOro PaBHOMEPHOTO

- nepefavy U U3MepeHue CTYNneH4yaToro Uam Henpe
Ha NPOAO/bHbIE IONACTH;

- TPAgYyMPOBKY U3MEPUTENBHBIX YCTPOMCTB.

M;
ero MomeHTa


http://bc-basis.ru/
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBFD1R90AP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDD1R90EP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDD1R90EP
consultantplus://offline/ref=F813152A21A55469B80E0DD24701FC0D50C5AF3E5659E8230F63C27D452665F061BFCCBDD1R90CP

OcCHOBHble NapameTpbl YCTaHOBKM NpuBeaeHsbl B [NpunoxxeHun I1.

12.4.1.3. NpAMOANHENHOCTb WTAHT NpoBepsatoT no 12.2.1.5.

12.4.2. NoaroToBKa K UCMAbITaHULO

12.4.2.1. Npun npoxoaKe ONbITHON CKBaXXUHbI cnegyeT cobntoaate TpebosaHmA 4.4,

12.4.2.2 Npoun3BogAT onepaumm B COOTBETCTBUM € TpeboBaHuamm 12.2.2.2.

12.4.2.3. MNocne norpyeHua BepX KONOHHbI LWTAHT COEAMHAIOT C FOJ/IOBKOM YCTPOMCTBA ANA
CO3[4aHNA N U3MEPEHUA KPYTALLErO MOMEHTA, @ PACMOPHbIMA WTaMn - C FOJIOBKOW YCTpoKcTBa A/
CO34aHNA N N3MepPeHNA HOPMaJIbHOTo AaBAeHUA.

12.4.2.4. Ha ycTtaHOBKE MOHTMPYIOT Npubopbl Ana namepeHua gebopmaumm CxaTus U cpesa
rpyHTa.

12.4.2.5. PacnopHblii WTamn Harpy»arT CTYNeHAMW HOPMasbHbIX AasaeHnii no 0,01 - 0,02 MMMa
0,0 ero CONpMKOCHOBEHMA CO CTEHKAaMM CKBa*KUHbI. [1py 3TOM KaXKAyto CTyneHb AaBaeHuna co3gatot 3a 1 -
2 MUH.

MoOMEHT CONPUKOCHOBEHUA PACMOPHOro LWTamMna CO CTEHKaMWM CKBa*KMHbl YCTAaHABAMBAOT MO
nokasaHuam npubopa gns umamepeHua gedopmaumm cxKatva rpyHTa. C yyeToM TrOpPM3OHTaNbHOrO
nepemeLLeHnA CTEHOK PacnopHOro WTamna onpeaenatoT AMameTp CKBaXKMHbI nocae npeasaputesbHoro
ynnotHeHus rpyHta D, .

12.4.3. NpoBegeHne ncnbiTaHmA

12.4.3.1. UcnbITaHUE B KOHCONNAMPOBAHHOM peXume caegyet nposoanTb no 12.3.3.4-12.3.3.10.

12.4.3.2. MpyM HEKOHCONNAMUPOBAHHOM PEXKMUME UCMbITaHMA HEOBXOAMMO NepeaaTtb cpasy B OAHY
CTYNeHb HOPMasbHble AAaBAEHUA P, NPU KOTOPbIX OyAeT NpousBOAMTLCA Cpe3 FpyHTa. 3HayeHusa p
cnepyet npMHMMaTh no Tabanue 12.2.

12.4.3.3. Cpes rpyHTa Npu HEKOHCOIMANPOBAHHOM PEXUME UCMbITAHUN HAONEKUT OCYLLECTBAATDL
3a Bpemsa He 6onee 5 MUH, CYMTAA C MOMEHTA OKOHYAHMA MPUNONKEHUA HOPMAJIbHOTO AaBNAEHUA.

Mpu nepefaye KacaTe/NbHOW HArpysKuM CTyNeHAMM OHWM [OMKHbl COCTaBnATb He 6onee 10%
HOPMa/IbHOTO AAB/IEHUA P, MPU KOTOPOM NPOU3BOAAT CPE3, MPUIOKEHUE CTYNEHEN AO0MKHO CnenoBaTh
yepes Kaxable 15 - 30 c.

Mpn nepepaye HenpepbiBHO BO3pacTatoWe KacaTeNbHOM HArpyskM CKOpOCTb cpesa chepyet
NPUHUMATL B UHTEpBaae 5 - 20 MM/MUH Tak, YTOBbl UCTIbITaHWE BbII0 3aKOHYEHO B TeYEHUE YKa3aHHOro
BpemeHM.

MOMEeHT OKOHYaHUA UCNbITaHUA ycTaHasAmneatoT no 11.4.5.

12.4.3.4. B npouecce UCNbITaHUA BeAyT XKypHaa, ¢opma KOTOPOro npusegeHa B MpunoxkeHun b.

12.4.4. O6paboTKa pe3ynbTaToB

12.4.4.1. Mo AaHHBLIM UCMBITAHUA BLIYUCAAIOT MaKCUMaNbHbIN KpyTAWMA momeHT M KH x cm,

max ’

no popmyne (12.2) M, .

12.4.4.2. ConpoTtuBneHue rpyHTa cpesy 7, Mla, npu Kaxx40M HOPMaibHOM A3aBJeHUN BbIYUCAAIOT
no popmyne

,(12.8)

rae D - anameTp KonbLEeBoW NOBEPXHOCTM Cpesa, CM, onpeaensemblii no popmyne

D =D, +2xm, (12.9)

roe DO - ANaMETP CKBa*XMHbl NOCNeE NnpeaBapuUTesIbHOro ynJ10THEHUA TPYHTA, CM;

m - paboyas WMPKUHA N0NACTH, CM;

H - BbicOTa pacnopHoro wramna.

12.4.4.3. Yron BHYTPEHHEro TPEHWA (@ W yAeNbHOE CUenieHue C OnpeaenaloT no rpaduky
7= f(p), noctpoeHHOMY MO pe3y/sbTaTam He MeHee Yem TPEX UCMbITAHWIA FPYHTa KOJIbLLEBbIM CPE30M
no11.7.2,11.7.¢ 7 = f(p) 3.
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MpunoxkeHue A
(cnpaBouHoe)

CXEMbl UCMNbITAHUA TPYHTA
ONA ONPEAENEHNA XAPAKTEPUCTUK JE®OPMUPYEMOCTU
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a - NI0OCKMM LUTaMNOM B Wypde Unu AyaKe;
6 - NIOCKUM LWITamnom B 3a60e BypoBOI CKBaXKUHbI;
B - BUHTOBbIM LUTAaMMNOM HUXe 3a60a 6ypoBO CKBaXKMHbI;
I - BAHTOBbIM LUTaMMOM B MacCUBE;
4 - pagManbHbIM NPECCMOMETPOM;
€ - I0NacCTHbIM NPECCUOMETPOM B CTEHKE CKBAXKUHbI;
X - I0NACTHbIM NPECCMOMETPOM HUKe 33601
6YypPOBOW CKBaXKMHbI; 3 - NOMACTHLIM MPECCUOMETPOM
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B MACCUBE; M - MNJOCKMM ANNTATOMETPOM;
K - CaM03abypmBaIOLLLMMCA NONACTHBIM

NPeccMoMeTPOM B CKBa*KUHE; N1 - camo3abypuBatommes
JIONAaCTHbIM NPECCMOMETPOM B CKBa*KMHe ¢ obcagHom Tpyboit

MpunoxeHue b

(pekomenayemoe)
®OPMbI NEPBON U NOCNEAYHOWNX CTPAHUL,
*KYPHAJ/IOB MONEBbIX MCMNbITAHUW TPYHTOB
<DopN\a nepBoﬁ CTPaHULUbI XXypPHaaa
OpraHuszaumusa
XYPHAJI UCIHTAHVIA T'PYHTA METOIOM
ObBekT (MyHKT)
CoopyxeHune
IDaTa MCHOBITAHMS: HadaJio
OKOHUYAaHUE
BelpaboTka N ADCOJIIOTHEIE OTMETKM:
CeueHue BHPaADOOTKU YCThbsA BEPADOOTKU M
(DMaMeTp CKBaXMHEI) YPOBHHA
IIOO3EMHEIX BOI M
I'ny6una M IIOHOWBEl WTaMIa MIN
pabouyero HaKOHEUHUKA M

XapaKkTepruCcTHUKa MCIETHBAEMOTO I'PyHTAa

KpaTkas xapakTepuUCTHKa YCTAHOBKM IJIS MCIEITAHWMA

[IpuOOPEl (TUI M HOMEP) OJIS U3MEPEHWUDd:
HaTpy3KU

nedopmMalLmy I'PyHTA

Cxema pasmeweHnAa YCTaHOBKU ONA UCNbITaHWUM

HKypHan
NCMNbITaHWUA TPYHTA WTAaMMNOM

Homep ncnbiTaHUA
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T 1
|OTMeTKa|ﬂa—|Bpe—|MHTepBan |HOKa3a—|Harpy3Ka|3arny6neHme|ﬂaBneHme| lloxkazaHusa |HonpaBKa Kl JlcnpaBJieHHBIE Ocamgka wmTammna, MM |BpeMH
BHﬂerKM|CBeﬂeHMH O BaMauMBaHUU TI'PyHTA |HpMMe—|

|MCHHTa—|Ta |MH | BpPEMEeHN |HMH Ma- |Ha mTaMH| mraMmna, M | p 1o |HpOFM60MepOB, |HOKa3aHMHM| IOoKa3aHUAa | | SUM [JenbTa t,|
(0J12 NMpoCanoOYHBIX I'PYHTOB) |anMe
HUA Ha | | |ﬂeana t,|H0MeT— |(CyMMap—|(HpMpr3Ka | nonom3e| MM |HpOPM60Me—| npornboMepoB, MM | | 9 |
Ty Ou-— | | | g |pOB, |HaH), KHl BOKPYT | mmaMna,I T T T IpOB, MM | T T T | T |
' |
T T T 1
He, M | | | | MITa | |  wramna, | MIa |s |s |s |komr-| [s |s |s |s + s + s |Hensra S|SUM JZlemsra S|
TonummHa | YposeHs | Pacxon |Bpems |
| | | | Mia) | | 1] 2] 3|poms-| 1l 2] 311 2 3 I I
necua- | Bome, | Bomm, |Hauana |
| | | | | I Il fwer | [ R I I I
HOM no—| cM | M3 |3aMaqM—| |
| | | | | I L I L 3 I I I
nyuxu, | | |Bannsa | |
| | | | I (I I Ll I I I
o | | | |
| | | | | | | | | | | | | | | | | | |
I ] ] ] ] I I I I I I I I I ] I I l l
I I I I I
| | | | I I [
| | |
| | | | | | ] ] ] ] | ] | | | ] ] | 1
| | | |
KypHan
NUCNbITAaHUA TPYHTA pagnazibHbiM NPeCCMOMETPOM
HOMepMCHbWaHMH
I T T T T T T T T T T T
OTMeTKa |Ha—|Bpe—|MHTepBan |CTon6 BOHH|HOKa3aHMH|HOHpaBKa |HaBﬂeHme| lloxkasaHusa OpubOOPOB nOJdg |Mcnpa5neHHHe| I[lpupameHmne pammyca |BpeMH anepxxm|HpMMe—
VICIIBEITa— |Ta |MH |BpeMeHM |B MarmcT— |MaHOMeT— |Ha paCTH—I rpyHTa,| M3MepeHUsa palnajibHOT'O | rnokasaHma | CKBaXMH, MM | SUM JlenbTa t,|qaﬂme
HMA Ha | | |Heana t,|panm npec—|poa, MIla |xeﬂme | MIla | nepeMelleHusa, MM |an60pOB, MM| | u
rﬂyGMHe,| | | u |CMOMeTpa, | |060nquM,| I T T T T T T I I T I |
M | | | | M | |MHa | |n |n |n |n |n |n |cpenHee|nonpaBKa Ha |Heana r|SUM HenbTa r| |
| | | | | | | 1] 2] 3] 4] 5| 6|nepeve-| megopmawmo | I | I
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|meHme,

| oBomouxy, mum|

KypHan

NCMbITAaHWA FPYHTa IONACTHbIM NPECCMOMETPOM

HOMepMCHbWaHMH

OrmeTka |Ja-|Bpe-|MHTepBan |I[loxkasaHuA|Tapuposou- |JaBieHne llokazaHua llonpaBka K |McnpasiseHHbe| CpenHee nepemeueHue |Bpema Bemepxku |lIprme-—
MCIBITa- |Ta [Msa BpeMeHU |[NpmbopoB |Had MIoI-— Ha TPYHT, |NpubOOpPOB IJif4|NOKas3aHMUAM| NOKa3aHUA TPYHTa, MM SUM JlenpTa t , |uaHuMe
HMS Ha JenvTa t, ojs paBka, Mla MIla U3MEPEeHUs npubopos, |NpruOOPOB, MM 1
ryfuHe, 9 M3MepeHus nepeMemeHus, MM 9
M naBJIeHNA, MM
MITa
u u u u IenbTa u|SUM IenbTa u
1 2 1 2
KypHan
NCNbITaHNA Ha Cpe3 UE/IMKOB rpyHTa
a)ﬂpeABapMTeanoeynn0THeHmerpyHTa
HOMepMCﬂbWaHMﬂ
OrMmeTka |Ja-|Bpe-|lHTepBan |lokaszaHuda|Harpys3ka |llaeieHue llokazaHMAa Ocazmka mTamna, MM Bpems BrIOepxku |CBemeHMs O 3aMaudmbBaHuM |IlIpume-—
MUCHOETa- |Ta |MsA BPEMEHM |MaHOMET- [Ha WTaMmI|Ha LeJamuk| npmudopa, MM SUM JenbTa t, TPYHTOB JaHure
HMSA Ha JeneTa t, |poe, Mla (cymmap—| TpyHTa g
TybuHe, u Hasa), xkH| p, MlIa [S |[S |S + S |Henbra S|SUM JemnbTa S YporeHb | Pacxon | Bpemsa
M 11 2] 1 2 BOIEI, BOIEI, | 3aMaum—
——————— cM M3 BaHMUAg,
2 9
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6) Cpe3 rpyHTa

Homep mncnbiTaHuA

OrmeTka |Ha-|Bpe-|MHTepBan |HopMmasnbHOe |[[lokaszaHua |HanpaxeHne [lokazaHusa Hedopmaumsa | ConpoTurie- |[Ipume—
MCIHEITAa- |Ta |[MA BpEeMeHU naBJieHMe |[MaHoOMeT- |cpesa, Mlla|npmubopos, MM cpesa HYe I'pPyHTa |4YaHue
HMA Ha HemnvTa t, |npm cpese, ([por, Mla OenvTa L, cpesy, Mla
TyOunHe, MMWH MIla n |n |n +n MM
M 1 2 1 2
2
HKypHan
MCNbITAHNA TPYHTA METOA0M NOCTYNaTE/NIbHOIO Cpe3a
a) Pe3yanaTb| npeaBapuUTesibHOro ynaoTHEHUA rpyHTa
HOMep ncnbiTaHUA
OrmeTka |Ja-|Bpe-|VHTepBan [loxazaumusa |HopMmasbHOe [[lokazaHua OpuOOPOB T'opmusoHTAaJNIbHOE Bprema sroimepxku | [Ipruve-—
MCIBEITa—- |Ta |M4A BPEMEHU |YyCTPOMCTBA OaBJIEHUE 0JIa M3MepeHuda repeMeleHne CTEHOK SUM JlesnbTa t, [uaHuMe
HMA Ha HeneTa t, oyid Ha TPYyHT |IedopMaumy CXaTud, | PACIHOPHOTO WTaMIa, u
TnyoOuHe, MMWH M3MEepeHnda p, Mla MM MM
M HOPMAaJIbHOT'O
IOaBJIeHUS, S S S + S IenvTa S|SUM HenbTa S
Mlla 1 2 1 2
2
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6) Pe3ynbTaTbl cpesa rpyHTa

Homep mncnbiTaHuA

OrmeTka |Hda-|Bpe-|VHTepBan |HopMmamnbHOe [l[lokazaHue |Cpezawuee |l[lokazaHusa npmbopos |Hebopmaumsa cpesa, MM |Conpormsie- |lIpume-—
MCHOEITa- |Ta |[ma BpPEMEeHU IOaBJIEHME |yCTpPOMCTRA |OaBJIeHME OJI9 MU3MepeHUd HYe TpyHTa |4aHue
HMA Ha HenbTa t, |[mpu cpese o1 HOenbTa g, | nebopmMauumt cpesa, cpesy Tay,
TJybrHe, MUH p, Mla 3MEepeHuda MIla MM MIla

M cpesampimero

naBJIeHUS, L L + L HenbrTa L|SUM JesbTa L
xH 1 1 2
2
HKypHan
NUCNbITaHNA TPYHTa METO40M BPALLATE/NIbHOIO Cpe3a
Homep NUCNblTaHUA

OTmMeTKa [lokazaHua KpyTamme YoeJyibHOe KpaTrkasa smrTo-—
VCIBITa- |MU3MEPUTEJIBHOI'O MOMEHTHI, CONPOTUBJIEHME | JIOTMUECKAA
HMA Ha YCTPOMCTBA, CM kH x cMm cpesy, Mlla XapakKkTepnucTm—
TIybmrHe, Ka TpyHTa

M N N N M M M |Tay Tay

max| ycr 0 max| ycr| O max yCT

NCNbITAaHNA MeP310ro rpyHTa ropA4YnM LITAaMMNOM

KypHan
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a) Harpy»keHue wrtamna

Homep mncnbiTaHuA
T T T

Ormerxa |Ha-|Tnybuna |3ran |Bpems |Murepman |Hoxasa-
HpMMe—I
VICIIEITA— |Ta |npOBene—|OTTaMBa—InpOBe—IBpeMeHM
yaHUe
HMS Ha | IHMq nuc-— |HMH, |neHMg IEeana t |MeTpa,
PnyGMHe,I |HHTaHMH,|BpeMH t,|MCHH— |(npononmm—|MHa
M | |M |q |TaHMq |TeﬂbHOCTb |
| | | |t, u |MCHHTa— |
| | | | IHMﬁ), MWH |

|mna mano-|xa =Ha

|mTaMn,
|KH

| Harpys- | DaBnenue |oxazanue |lonpaska k | Cpentee |Tny6una nporaueanmus |OrHOCUTENB-
| p mo |marumxos |noxaszamuam | sHaueHue | noxn mrammoM (mo  |mas ocamxa
|momowse |medopma- | maTumxor | ocamxku, MM | uwame orTamBanma) |wramna |
|wramna, |umst, MM | nedopmaumi, | | H, MM | s |
| wMma | | MM | | | menpra = - |
F—r— I T T I I T I |

| [s*|s*|s* |s''|s'"|s""| S +5S + S| B - nom |Hpuuaras| |
| | 1] 2] 3| 1]2] 3| 1 2 3] u |® pacuer| |
I B | wesrpom | B | I
I [ T A I 3 8, 5, 81 ,| I I
I [ I 1 2 3| I I
I [ A I | B - nom | I I
I O I | 4 I I I
I O A | xpama | I I

6) TemnepaTypa rpyHTa noA, Wramnom

Homep ncnbiTaHuA
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OTmeTKa [ata Iny6buHa 3anoxe- 0 10 |20 (30 |40 (50 |60 (70 |80 [Npume-

ncnbiTa- 3ame- | HMA Temneparyp- YaHue
HWA Ha pa, HbIX AATYMKOB, CM

rnybune, Y, MokasaHua, °C MecTo 3an0XKeHuna TemnepaTypHbIX

M MWH OATYNKOB NOA, KpaaMmM WTamna

alnla[n[a[n]a[n]n[n]n|n|{n|n[n|n][n|n

B) XapaKTePUCTUKU CHUMAEMOCTM MEP3/IbIX
rPYHTOB NPW OTTaMBaHUMU

HOMepMCHbWaHMH

OrmerTka |Oa- |I'nybuHa |HawmmeHOBa-| JabBiieHuUEe T'nybuna [IpupalleHMe ocalKM 3a OTHOCHUTEJIE— KosdpduumeHn T [Ipume -
VICIIBITa— | Ta KPOBJIN HVe TPpyHTa npoTamMBaHMAa CTYIIEHBb Had oCaIKa JaHue
HMSA Ha VCIBITaH— TPpyHTa I[I0I neJjbTa

TJTyOm— HOT'O HOMep |[p , |wTamMnom H , [aOCOJIIOTHOM | OTHOCUTEJILHOM i oTTamBa- | CXUMaeMoC—

He, M cJyosa, M cryne—-| i i |[OenpTa S , |denbTa mejabTa Husa A T a, Mla

HM 1 MIla cMm i i u
MM
HKypHan

UCMbITaHUA FPYHTa METOAOM KOJIbLLEeBOTO Cpe3a
a) PesynbTaThl NpeABapuUTEIbHOIO YNAOTHEHUA FPYyHTA

HOMepMCﬂbWaHMﬂ

OrmeTka | Ja- |Bpe- [MHTepBam [lokasaume |HopMmasbHOe [[lokazaHma npmbopos |l'opusoHTaNbHOE [Bpema selmepxku |[Ipume-—
MCIEITa- [ Ta (Ma BPEMEHM |yCTpOMCTBAa OaBJIeHre 0J19 M3MepeHUd nepeMeleHne SUM JlenepTa t, |4YaHMe
HMA Ha HesnbTa t, OJ1d Ha TPYyHT |IedopMaumym CXaTusd, CTEHOK u

TIyon- = U3MEepPEeHMa p, Mla MM KOJILLIEBOT'O
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HEe, M HOPMAaJIbHOT'O mTaMmra, MM
naBJIEHUS, S S S + S
MIla 1 2 1 2

6) Pe3ynbTaTbl cpe3a rpyHTa

Homep mncnbiTaHuA

Ormerka |Ja- [Bpe- |MHTepBan |HopmaneHOe [[lokaszaHue |Kacarenb- |llokazsaHua npubOopos |lJedpopmaumsa cpesa, MM |Maxcmmasb- | ConpoTusie- |l[Ipume-—
VCHOEITa- |Ta |MA BpPEMEeHM IoaBJjieHMe |yCTpPpOMCTBa |Hoe OJIA U3BMEPEeHMrA HEDI KPYTSA-|HMe TPyHTa |dYaHue
HMYA Ha HeneTa t, |npm cpese, pinagct naBJjieHre, | medpopmaumii cpesa, Iy MOMEHT | cCpesy Tay,
Ty Om- MUH p, MIa nsMepeHua |Mlla MM M ’ MIla
He, M KPYyTALEeT O max
MoMeHTa N, L L L + L Ienvra L|SUM JenbTa L|xkH x cMm
cM 1 2 1 2
2
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KOHCTPYKUMA BUHTOBOTO LUTAMMA

MpunoxeHue B
(pekomenayemoe)

B.1. BUHTOBOW LWITaMM COCTOUT U3 OAHOBMTKOBOM IONACTM U CTBOJA (CM. YepTeXK).

d

>

T

Pasmepbl BUHTOBOIO WTamna 401XKHbl COOTBETCTBOBaTb Tp86OBaHMHM Ta6J'IMLI,bI B.1.

Tabnuua B.1

Pasmepn [Ipy MCHOEITAHUMAX
HIMkKe 3abosd B MaccuBe 0e3
CKBaXWVHEL OypPEeHUs CKBAXMHE

InameTp Jionactu D, cMm 27,7 27,7
ToymmHa JionacTtm t, CM 1 1
llar JjionacTM a, CM 5 8
InameTp cTBOJa d, CM:

Ha BeIcOTe 60 CM BHIIE JIONACTH 8,9 7,3 - 11,4

Ha OCTaJIbHOM BHICOTE 12,7 - 21,9 7,3 - 11,4
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B.2. B KOHCTPYKLMIO BUHTOBOFO LWITAaMNa, NpegHa3HAa4YeHHOro A4 UCMbITaHMA TPYHTOB B MaccuBe
6e3 OypeHMA CKBaXKWHbl, AOMXKHO BXOLMTb YCTPOMCTBO, MO3BO/AKOLWEE NPU WU3MEPEHUAX OCEBOWM
HArpysKu1 Ha WTAaMN UCKAOYUTL BIMAHME TPEHUA rPpyHTa No 6OKOBOM NOBEPXHOCTM CTBONA.

MpunoxeHue I
(pekomenayemoe)

ONPEAENEHUE PACXOAA BOAbI AN1A SAMAYMBAHKUA
MPOCAAOYHbLIX TPYHTOB B OCHOBAHUW LUTAMITA

Pacxop Boapbl Q, M3, BblunCAAOT No popmyne

,(r.1)

roe py - NJIOTHOCTb FPYHTa B CYXOM COCTOAHUM, T/M3;

P,,- NIOTHOCTb BOABI, NPUHMMaemasn paBHoi 1 1/m3;

(g, - BNAXKHOCTb rPyHTa B HacblleHHOM Bogoii coctoaHun (S > 0,8), nonm egnunuei;
@ - NPUPOAHAnA BNAXKHOCTb FPYHTA, A0M eANHULbI;

V - 06bemM 3amaumMBaHUA rPyHTa, PaBHbIM NPOU3BEAEHMIO NoWwaan Wwypda (Man 3amaymMBaemoro

Y4YacTKa KOTN0BaHa) Ha rybuHY 3amadymBaHms U Ha KoadPpULUMeEHT 1,2, yunTbiBatOWMIA pacTeKaHNe Boabl,
m3.

MpunoxkeHue [
(pekomenayemoe)

OBPA3EL, TPA®NYECKOIO OPOPMJ/IEHNA PE3Y/IbTATOB
NCMNbITAHUA TPYHTA WWTAMITOM

paduk S = f(p)

MacwTab rpaduka:
no ropmnsoHTanu: 40 mm - 0,1 MlMa gna p;
no septnKkanm: 10 mm - 1 mm ana S.
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S, mm §

1 - nMHeliHan YacTb rpaduKa; 2 - ocpegHAOLWAA NPAMan

MpaduK S = f(p) UCNbITaHMA WTaMMOM NPOCALOYHOTO
rPyHTa C 3aMaymMBaHUEM

MacwTab rpadumka:

no ropusoHTanu: 40 mm - 0,1 MlMa gna p;
no BepTUKanu: 2 uan 4 mm - 1 mm ana S.

[To cxeme «ogHoit kpuBoil»  [lo cxeMe «IBYX KPMBBIX»

0 P Py p, Mlla 0, Py P, Py P p, Mlla
S == 1 - o So PR [ 1

] So |

\ { 1

) ! !

2 S/
3
S, mmY oS, MM‘

1 - ocagkKa; 2 - npocaaKa Npu 3a4aHHOM AaBNEeHUU;
3 - ocagka nocne 3amMa4ymBaHuA

Mpunoxenune E
(pekomenayemoe)

OBPAGOTKA PE3Y/IbTATOB UCMbITAHMIA MPOCAOOYHbIX TPYHTOB

E.1. Moaynb gedopmaumm NpocafouHbIX FPYHTOB BblYUCAAOT no ¢opmyne (5.2) HacToslero
cTaHAapTa.

Mpu McNbITaHMAX NO cxeme "AByX KpuBbIX" moayab Aedopmaumm rpyHTa B HaCbILLEHHOM BOAOM
COCTOSIHMM (NOocCne 3aMaynBaHMA) ONpeaenatoT pasaenbHo ANA ABYX y4acTKoB rpadwuka (MpunoskeHune

A):
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B MHTEpPBasie U3MePEeHWA AaBNeHunii OT [, A0 HavaNbHOro NPOCaA04HOro AasneHna Py (n. E.2) un
OT Py A0 3adaHHOro gasneHus P, (5.5.3 HacToAwWero cTaHAapTa).

Ons BbluMcneHus moaynsa aedopmaumm NPocagoydHbIX FPYHTOB, UCMbITbIBAEMbIX B HACbILEHHOM
BOZIOW COCTOAHMM (MOCNe 3amaymBaHMA), 33 Haya/bHble 3HaYeHna [P, M ) NPUHMMAIOT AaBneHune u
0CafKy, COOTBETCTBYIOLLME NEPBOWM CTYNEHWN AABAEHUA.

E.2. HauanbHoe npocagoyHoe pnasneHne [Py HeobxoAMMO onpeaenaTb MO pesy/abTaTam
MCMbITAaHWI FPYHTOB MO cxeme "aByX KpuBbIX".

3a Py MpVMHMMAIOT AaBieHMe, COOTBETCTBYMOlLee Touke nepernba rpaduka S = f(p) ana rpyHTa,
MCMbITbIBAEMOrO B HACbIWEHHOM BOLOWM COCTOSHUW. PN HEYETKO BbipaxKeHHOM nepernbe rpaduka 3a
Py NpUHMMaIOT AaBAEeHME, NPU KOTOPOM MPOCajKa rpyHTa B OCHOBaHMM WTaMMNa COCTaBUT

sy, =0,005h,, (E.1)

roe hs' - Aedopmmpyemas 30Ha rpyHTa No BepTUKanu, onpegensemas no n. E.4 hd .

E.3. OTHOCMTE bHYIO NPOCAA0YHOCTb £y BbIYMCAAIOT NO Gopmyne

. (E.2)

MpocagKky rpyHTa B OCHOBaHWW WTamna S, A/S BbIYMCAEHWUA £y MPU UCTLITAHUAX MO CXeme
"ogoHoM KpuBOi" HeobxoaAMMo onpegenaTb Kak npupalieHMe OcCagKu LWTamna B pesysbTaTe
3aMayMBaHMA TPyHTa NPy 33laHHOM JaBieHun [, , a NPKU UCMbITaHUAX MO cxeme "ABYX KpMBbLIX" - KaK

PA3HOCTb OCAZOK LUTAaMMNa Ha MPYHTE B HACbILLEHHOM BOZOM COCTOSIHUM U TPYHTE NPUPOAHON BAAXKHOCTM
Ha KaXK4OW CTyNeHWn AaBaeHus.

3HaYeHMss OTHOCUTENIbHON MPOCaZOYHOCTM HEOBXOAMMO CYMTaTb COOTBETCTBYIOWMMMU CPELHUM
AasneHusam B gedopmMupyemoit 30He, onpeaenseMbim no Gopmyne

+
Pap =p—2p‘“‘ npH P> Py, (E3)
rae p - 4aBneHve no nogoLse wramna, MMa.
E.4. Jedopmupyemyto 30Hy no BepTvKanum My Npu MCMbITAHWAX MPOCAAOYHBIX TPYHTOB C

3amMauunBaHueM cneayeT npuHumatb pasHon 0,4; 0,7; 1,2; 1,7; n 2,0 gnameTpa WwWTamna COOTBETCTBEHHO
npu gasnenunax p, pasHoix 0,05; 0,1; 0,2; 0,3; 0,4 MMa.

MpunoxeHne XK
(pekomenayemoe)

OBPA3EL TPA®UYECKOIO OPOPMNEHNA PE3YNIBTATOB UCMbITAHUA
TPYHTA PAOVNAJIbHBIM MPECCMOMETPOM

rpaduk Ar = f(p)

MacwTab rpaduka:
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no ropmsoHTanu: 20 mm - 0,1 MMMa gna p;
no BepTuUKann: 5 mm - 1 mm ana Ar.

Ar, MM ‘

YA o\l

Ar0

S

T e e ]

0

po pn P, MIla

1 - nnHeliHan YacTb rpaduKa; 2 - ocpesHAILWan NPAMas

Mpunoxkenue U
(pekomenayemoe)

OBPAS3EL TPA®UYECKOIO OPOPMJIEHNA PE3Y/IBTATOB NUCTMbITAHUA
MPYHTA NONACTHbIM MPECCMOMETPOM

Mpadumk u = f(p)

MacwTab rpadumka:
no ropmnsoHTanu: 40 mm - 0,1 MMNa gna p;
no septnkanm: 10 mm - 1 mm gnsa u.

0 po pn 2, Mna
~ ! ] >
Ugt——— —— :
Ny
\\ ‘
~ 1
~ |
~
~ |
wo b S\ 2
~ -
</
\\
u, um ¥
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1 - "inHelHan YacTb rpadumKa; 2 - ocpeaHAOLWAs NpPamas

MpunoxeHue K
(pekomenayemoe)

OMNPEAENEHNE KO3®OULMEHTAK,

K.1. Mpu npoBeLeHMM MCNbITAHWUI MO MeAJIEHHOMY PEXUMY C COXPaHEHMEeM NPUPOLHOro
HaNPAXEHHOTo COCTOAHUA rPpyHTa Koadduument K. aonyckaetca nprHMMaTh paBHbIM:

IOJIS TIeCKOB M Ccylnecemn
OJIS CYTJUIMHEKOB & 4 e v e e e e o e o o e o e o ae e snoeeneneeneenseaeeneenn 1,35
oJida TJIVIH

K.2. Mpu npoBegeHWM MUCMbITaHUI MO ObICTPOMY PEXMMY C COXPAaHEHMEM HeHapyLeHHOro
CNOXKeHUA rpyHTa KoadduumeHT K. npuHumats no tabauue K.1.

Tabnmua K.1
HammMeHOBaHME TPYHTOB T'ny®tuHa Kondpuument K
VCIIBITAHUS, M r
[lecku C KO20OMUMEHTOM OPUCTOCTM: Io 10
e < 0,5 2,5
0,5 <=e <=0,8 2,25
e > 0,8 2,0
T'nmmHMCTEIE TPYHTHEL C IOKasaTeJleM oo 10
TEKYyUYeCTH :
I < 0,25 2,0
L
0,25 <=1 <=0,5 3,0
L
I >0,5 4,0
L
TIMHUCTEHE TPYHTH C IIOKazaTeJeM Or 10 mo 20
TEKYyUYeCTH :
I < 0,25 1,75
L
0,25 <=1 <=0,5 2,5
L
I >0,5 3,5
L
[IpuMeuanme. g TIMHUCTHX SJIOBMAJIbBHEIX I'PYHTOB IOIYyCKaeTCs
yMeHbIleHre KosbbmumenTa K Ha 20%.
r

MpunoxerHune J1
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(pekomenayemoe)

OBPA3EL, TPA®NYECKOIO O®OPMJIEHNA
PE3Y/NIbTATOB UCMNbITAHUWM FTPYHTA HA CPE3

rpadukz = f (Al)

MacwTab rpadpumka

no ropusoHTanu: 1 mm - 2 mm ana Al
nan 1 rpag - 2 mm gna Ag

no septnkanm: 0,1 MMa - 20 mm gna 7.

1, MIla |
|
|
|
|
¥y
|
|
{ Al MM
0
A ¢, rpan
Mpadukz = f(p)
MacwTab rpaduka
no ropnsoHTanu: 20 mm - 0,1 MlMa gna p;
no septnkanm: 20 mm - 0,1 MMNa gna 7.
t, MIlaj
3
0 p, Mlla

MpunoxeHne M
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OCHOBHbIE NAPAMETPbI KPbIJIbYATKHU

(pekomenayemoe)

CocTas KPBEUJIBYATKHM M €€ XapaKTepUCTUKN Tun KPBEUIBYATKU

IT

ITT

KpblﬂbanKa rasMepaMy, MM:

kH x cmMm

BEICOTA 120 150 200
mMprHa (OraMeTp) 60 75 100
TOJIIMHA JIONIACTHU 2 2,5 3
[locTosAHHAasA KpPBJIBYATKAa B, cM3 742 1545 3663
llTaHTa, MM:
HapPYXHBEI IOMaMeTp 22 - 33,5
OJIMHa 500 - 3000
MaxkCcHMaJIbHBEIM KPYTHAUMUM MOMEHT YCTPOMCTBA, 18
kH x cM, He MeHee
[IOTPEWHOCTL M3MEPEeHUs KPYyTAller'0 MOMEHTA, 0,36 0,18 0,18

I'Ipwweanme. MNocToAHHanA Kpbl/Ib4aTKU B PaBHa CTaTU4YECKOMY MOMEHTY LI,MI'IVIHApVI‘-IECKOI‘/JI
NOBEPXHOCTU Cpe3a OTHOCUTE/IbHO OCK BpaLlleHUA, BblHUChAEMOMY MO d)opN\yne

, (M.1)

roe d- ANAMETP KPbINbY4aTKN, CM;
h - BbicOTa Kpbl1b4aTKN, CM.

OBPA3EL, TPA®NYECKOIO OPOPM/IEHNA PE3Y/IbTATOB
NCMNbITAHUA MEP3/10IO NrPYHTA TOPAYUM WWTAMMNOM

Mpaduko = f(p)

MacwTab rpaduka
no ropmnsoHTanu: 40 mm - 0,1 MlMa gna p;
no septukanun: 10 Mm-1mm ana o .

MpunoxkeHne H

(pekomenayemoe)
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Am

p, MIla

MpunoxkeHue N

(pekomenayemoe)
OCHOBHbIE MAPAMETPbl YCTAHOBOK
ANA NOCTYNATENIBHOIO N KOJIbLLEBOTO CPE30OB NPYHTA
CocTaB yCTaAHOBKM UM ee xapakTepucTuku| KojbuerBou [locTynaTesbHBIN
cpes cpes
[IuaMeTp CKBaXWHEBl, MM 89 - 1l4o 89 - 1l4o
PacCnopHB WTaMII pasMepaMy, MM:
BeICOTA (OJjmHa) 100 - 300 100 - 300
ovaMeTp (umprHa) 87 - 144 87 - 144
JlonacTm pasMepaMmm, MM:
TOJIIMHA 0,5 -1 0,5 -1
BEICOTA (OJjmHa) 100 - 300 20 - 1406
pabouasa mmpuHa 10 5 - 10
PaccTosHMEe MeXOy COCEIHMMM JIOINaCTIMU - 40
10 BEpTUKAJM, MM
YCTPOMCTBO IJIS CO3HaHMsa HOPMAJILHOTO
nasJjieHud, Mlla:
MakCUMaJIbHOE IaBJIEHUE 0,6 0,6
[IOTPEMHOCTL M3MEPEeHMs HOaBJIEHUA 0,01 0,01
YCTPOMCTBO OJIT CO3OaHUsa KPYTAWLETO
MOMeHTa, KH xX cM, He MeHee:
MaKCUMAaJIbHEIM MOMEHT 20 -
[IOT'PEHOCTb M3MEPEeHMA MOMEHTa 0,4 -

YCTPOMCTBA LJif CO3IAHMS CPEe3aKlero
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naBJieHud, Mlla, He MeHee:

MaKCHMMaJIbHOe HaBJIEHUE - 0,6
IIOTPEUHOCTEL M3MEPEeHMs IOaBJIeHUS - 0,01
[JIOTPEellHOCTE M3MEePeHMsa IedopMalni 0,1 0,1

CXaTrud M Ccpe3a I'PyHTa, MM
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