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M E XX 0O CY O AP CTBEWHH b W C T AHAOAPT

PYHTbI
MeToAbl MONEBOro onpeAeNieHnss XxapakTepucTUK NPOYHOCTU 1 fedhOpMUpPyeMOoCTU

Soils.
Field methods fordetermining the strength and strain charactensbcs

[ata BBegeHnsa — 2013— 07— 01

1 O6nacTb NpUMeHeHUs

HacTosiwmii cTtaHfapT ycTaHaB/MBaeT METOAbl MO/IEBOrO ONpeAe/ieHNs XapakTepUCTUK NPOYHOCTU U
e opMUPYEMOCTH FPYHTOB NpU UX UCCNIeA0BaHNUM A1 CTPOUTEIbCTBA.

2 HopmaTuBHbIE CCbIJIKMK

B HacTosweMm cTaHAapTe UCMO/Mb30BaHbl CChbIZIKU Ha C/ieyloLne MexXrocyapCcTBeHHble cTaH4apThl:

FOCT 5180— 84 [lpyHTbl. MeToabl NabopaTOpPHOro onpegeneHns nsnHEeCKNX XxapakTepucTmk

FOCT 12248— 2010 IpyHTbl. MeToabl nabopaToOpHOro onpeenieHns XapakTepUCTUK MPOYHOCTU WU
fedopmupyemocTu

FOCT 12536— 79 IpyHTbl. MeToZ4 NabopaTopHOro onpeaeneHns rpaHyioMeTpmyeckoro (3epHoBoro) u
MUKpoarperaTtHoro coctasa

FOCT 25100— 95 TpyHTbI. Knaccudmkayms

FOCT 30416— 96 [pyHTbl. labopaTopHble UcnbiTaHUa. O6LLMe NONOXKEHNS

FOCT 30672— 99 [pyHTbI. MoneBblie ucnbiTaHMA. O6LiMe NoNoXKeHNS

MpumeuvyaHune — MNpn NONb30BAHNN HACTOALWMNM CTaHAapPTOM Lenecoo6pa3Ho NPoOBEePUTh AelicTBME CCbINOoY-
HbIX CTaHAApTOB B WH(OPMALMOHHON cucTeMe o6l ero nofb3oBaHWs — Ha oduumanbHOM caiiTe ®efepanbHOro
areHTCTBa No TEXHUYECKOMY PerynnupoBaHunio 1 MeTposiorMm B ceTu MHTEPHEeT WU MO eXeroAHo n3gasaeMomMy Hpopma-
LMOHHOMY yKa3zaTenio «HaunoHanbHble cTaHAapTbl», KOTOPbI 0Ny6/MKOBaH MO COCTOSHMIO HA 1 STHBaps TeKyLlero roga, u
Nno COOTBETCTBYIOW UM €XEeMECAYHO N3JaBaeMblM MH(MOPMALMOHHBLIM yKasaTensiM, ony6ANKOBaHHbIM B TeKylleM rogy.
ECNN CCbINOYHbIN CTaHAapT 3aMeHeH (M3MeHeH), TO Npu NOoJIb30BAHUM HACTOAWMUM CTaHAapTOM CleAyeT pPyKOBOACTBO-
BaTbCA 3aMeHSAWNM (M3MEHEHHbIM) CTaHAapTOM. ECNM CCbINOYHbIA cTaHJapT OTMeHeH 6e3 3aMeHbl, TO NONOXeHUe, B
KOTOPOM [laHa CCbl/IKa Ha HETFo, MPVMEHSAETCS B YaCTW, He 3aTparmBawWni aTy CCbiKy.

3 TepMuHbl N onpegeneHus
B HacToAweM cTaHAapTe npuMeHeHbl TepMUHbI No TOCT 25100. TOCT 30416 nTOCT 30672.

4 0O6wwne nonoxxeHus

4.1 HacToswmii ctaHaapT ycTaHaBNUBaeT ClieAylole MeToAbl NOMEeBOro ONpeaeneHns xapakTepuc-

TVUK MPOYHOCTY U AeOPMUPYEMOCTH FPYHTOB:

- UCMbITAHWS LUTAMMNOM, UCMbITAHWS PagnanbHbIM NPECCUOMETPOM, UCMbITAHWUsi NPECCUOMETPOM C CeK-
TOPHBIM NPUMIOXKEHUEM Harpy3ku (CM. NPUIOXEHWE A), UCMbITAHUS TONACTHLIM NPECCUOMETPOM (CM. NPUIOXKE-
Hue B), UCMbITaHUSA MIOCKMM AunaToMeTpoM (CM. NpunoXeHue B), cpes3 LesMKoB FpyHTa, BpaliaTesbHblii
cpe3 — A1 AUCNEPCHbIX FPYHTOB;

- UCMbITAHWS TOPSYUM LUTAMNOM — A/ MEP3/bIX FPYHTOB.

M3paHne ounymnanbHoe
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MpumevyaHune — Mo cneynanbHOMy 3aaHni0 MOTYT NPUMEHATLCS APYrUe MeToAbl UCTIBITAHUA U KOHCTPYKLWK
npn6opos, o6ecneynBanlyne MogeNnpoBaHe NPOLECCOB Harpy>KeHns rpyHTa.

4.2 Obwwme TpeboBaHUS K NONEBbIM MCMbITAHNAM FPYHTOB, 060pyA0BaHUI0 U Nnpubopam, NOAroTOBKE
naowaznok v BbpaboToK AN UcnbiTaHWii npuBefeHbl B FOCT 30672.

4.3 VcnblTaHnA rpyHTa NpoBOAAT B FOPHbIX BbipaboTkax (pacumcrkax, KoTnoBaHax, wypdax, Wrpekax,
6YpPOBbIX CKBXKWUHAX U T. [i.) WM B MaccrBe rpyHTa. CXemMbl UCNbITaHUI FPyHTa AN onpefeneHns xapakrepmc-
TUK fethopMupyemMocTu NpuBeeHsbl B NpUIoXeHun .

4.4 Tipu NpoXofKe ONbITHOW CKBaXMHbI 3anpeliaeTcs NpUMeEHeHne yAapHO-KaHaTHOro, BU6PaLMiOHHOIo
1 LUIHEKOBOTO BypeHns, HaunHasa ¢ OTMETKM Ha 1 M BbiLle yyacTka, Ha KOTOpoM 6yAeT NpoBOANTLCS UCMbITaHNE.
Ha aTom yyacTke CKBaXVHy cnefyeT NPOXOANUTb BpaliaTeibHbiIM CNOCO60M C MOMOLLbIO KO/TOHKOBO TPYy6bl,
0obypuBaloLWero rpyHToHoca unv 6ypoBOM NOXKM, 4YacToTa BpaLLEeHWS KOTOPbIX He A0/HKHA npeBbliwaTb
60 060pOTOB B MUHYTY, OCEBAs Harpyska Ha 6ypoBOii HAKOHEUYHUK — He 6onee 0.5 kH.

4.5 Tlpu 6ypeHun CKBaXXWH 418 UCNbITaHUA TPYHTA HVXKe YPOBHSA NOA3EMHbIX BOJ HE [0MYyCKaeTCs NOHM-
YKEHVE YPOBHSA MOA3EMHbIX BOJ, B CKBRXKUHE.

4.6 TIpOMEeXyTOK BPEMEHW MeXAy OKOHYaHWeM OypeHWs ONbITHON CKBaXKWMHbI W Ha4asoM WCMbITaHWA
rpyHTa Bbillie YPOBHA MOA3EMHbIX BOJ HE [JO/DKEH MPEBbIWAaTh 2 Y. HVXKE YPOBHA MoA3eMHbIX Bog 0.5 u. Vcknio-
YeHune CoCTaBNAT UCMbITAHUA FPYHTa WTaMnaMu, Npu KOTOPbIX 3a YKaszaHHOe Bpems Heob6XoAUMO TOMbKO
YCTaHOBUTb LUTaMN Ha 3a60ii BbIpaboTKu.

4.7 MpoxoAKy ropHbIX BbipaboTOK B MEP3/bIX FPYHTaX NPOBOAAT A0 TPe6yeMOoii No yCN0BUAM UCMbITaHW
rny6vHbl MaKCMalbHOr0 CEe30HHOr0 OTTavBaHus, a B yC/I0BUAX HEC/IMBaloLLelica MHOroleTHEMEP3/0i ToN-
W1 — [0 BEPXHEN rpaHunLbl 3TOM TOANLM.

4.8 MuHMManbHas TOMWWHA OJHOPOAHOMO CN0S UCMbITYEMOro rpyHTa fAo/XHa 6bITb HE MEHee ABYX fina-
MeTPOB LTaMna Npyu UCMbITAHUW FPyHTa WTamnom n 1,5 BbiCOTbl paboyero HaKoHeYHnKa — Mpu UCNbITaHUK
rpyHTa npeccuoMeTpamu. gunaTtoMeTpamm 1 Ha Cpe3 B CKBaXXMHAaxX U MaccuBe.

4.9 Ha OTMeTKe UCMbITaHUA FPYHTa B CKBaXKUHAX U APYrUX BbIpaboTKax AO/MKHbI 6bITb 0TOOPaHbl 06pas-
bl M B 1abopaToOPHbIX YC/I0BMAX ONpeAeneHbl cneayolme dusnyeckme XxapakTepucTukn: rpaHyiomeTpuyec-
Kuii coctaB no FOCT 12536. BAAXHOCTb WM MAIOTHOCTb FPYyHTa, MAOTHOCTb YacCTuL, FPyHTa, BIQXKHOCTb Ha
rpaHumuax packatbiBaHusa nTekydyectunolOCT 5180, a Takxe Bbl4MCEHbI NIOTHOCTbL CYXOro rpyHTa, Koaddu-
LMEHT NOPUCTOCTU, KO3 MULMEHT BOLONACHILEHNS. YNCIO MNNACTUYHOCTM U NOKa3aTe b TEKy4ecTu.

4.10 B npouecce noneBblX UCNbITaHWI BEAYT XYpHasIbl N0 (hopmMam, NpuBeeHHbIM B NPUAoXeHnn [,

5 MeToA ucnblTaHUA WTamMnom

5.1 CywHocTb MeToga

5.1.1 WcnbiTaHWe rpyHTa WTaMnoM NnpoBoAAT AN onpeAeneHns cneayoLwmx xapakTtepucTnk gedopmum-
pyemocTu AUCNEPCHbIX FPYHTOB:

- Mogyna gedopmauun E MMHepanbHbIX, OpraHo-MUHeEpPanbHbIX Y OPraHNYeCcKnX rpyHToB;

- Ha4YaNbHOro NPOCAaA04YHOr0 AaBeHUs pt/NOTHOCKUTENbHOM fledhopmaL M NPocagoyHOCTM zt/ Ans npo-
CaflOYHbIX MMIMHUCTBIX TPYHTOB NPU UCMbITAHWUM C 3aMavMBaHNEM.

5.1.2 XapaKTepucTUKN onpefensoT no pesynbTaTaM Harpy>KeHUs rpyHTa BepTUKaibHON Harpy3koi B
3a60€e ropHoii BbIpaboTKM C MOMOLLbIO WTaMna.

Pe3ynbTaTbl UCMbITAHNA OHOPMAAIT B BUAE rpatkos 3aBUCHMOCTU OCAAKM LUTaMNa OT Harpysku.

5.1.3 MMpu ncnbiTaHuy rpyHTa B Wypde pasMmepsl Wypda onpeaenstoT B 3aBUMCMMOCTM OT HeobxoAnmoc-
TU KPEenneHns ero CTeH v rnyouHbl Npoxoakn. MuHumarsbHble pasmepsl wypdga B nnade 1.5x 1.5m.

[vameTp gynkun, NPOXoANMON MexaHU3MpoBaHHbIM CNOCO60M, AO/MKEH 6biTb He MeHee 0.9 M.

[vnameTp onbITHOV 6YpoBOli CKBaXKUHbI A0/MKEH ObITb 325 MM. BypeHue CKBaKMHbI cnepyeT BecTu ¢
o6caakoli Tpy6amm Ao 3a601. 114 rpyHTOB 3a/1eraioLy X Bbille YPOBHSA FPYHTOBbLIX BOA MYCTOWUMBbLIX KObpyLle-
HMI0 JonyckaeTcs BypeHue CKBaXKMHbI 6€3 06cagku.

5.1.4 3amauuBaHne NPocafoyUHbIX FPYHTOB NPWY UCNLITAHUAX B KOT/IOBaHax U AyAKax cfiefyeT nposo-

ANTb A0 KoahumumeHTa BogonackiweHus S(> 0.8 Ha rnybrHy He MeHee ABYX AMaMETPOB LUTamMna HUKE ero
NoAOLWBbI.

MpumeuyaHue — [ KOHTPONS BNAXKHOCTU rPYHTOB A0MNYCKAETCH NPUMEHATL PASMON30TONHBIN METOA.

5.2 O6opygoBaHune nnpunéopsol

5.2.1 BcocTas YCTaHOBKN ANA UCNbITAHUA TPYHTaA WTaMnoM A0J/TKHbI BXOOUTb:
- wTamn;



- yCTpOVICTBO ANA co3fgaHna nsMepeHna Harpyskm Ha wramn;

- aHKepHOe YCTPONCTBO (4719 yCTaHOBOK 6€3 rpy30B0Oii NiaTtgopmsl);
- YCTPOICTBO A4/19 U3MEepeHns ocafok Wtamna (Mpornéomepsl, 4aTUNKN NEPEMELLEHNIA);
- YCTPOICTBO A/151 3aMayvBaH1A U KOHTPOS BAXKHOCTY FPYHTa (MPU MCNbITAHNW MPOCaA0YHbIX FPYHTOB).
5.2.2 KOHCTpyKUMSl YCTaHOBKM A0/KHA ob6ecneymBaThb:
- BO3MOXHOCTb Harpy>eHus wramna ctyneHamu gasnedus no 0.01— 0,1 MMa;
- LeHTPUPOBaHHYI0 Nepejady Harpy3ku Ha wramn;
- NOCTOSAHCTBO AaB/IEHNS Ha KaX0l CTYNEeHU HarpyXXeHus.
5.2.3 LWTamnbl AOMXKHbI ObITb XXECTKUMU, KPYT10i hOpMbI, C/1eAyLnX TUMNOB:
| — ¢ nnockow nogowsoi nnowagsto 2500 n 5000 cm2;
Il — ¢ nnockoit nogowsoi nnowaasto 1000 cM2 ¢ KOMbLEBOW NPUIPY3KOil No naowann, AoNosHsAwLWw el
nnowanb wramna 4o 5000 cm2;
Il — ¢ nnockoi nogowsoi naowagbto 600 cm2:

la — ¢ nnockoi nogowsoii nnowagbio 600 CM2 1 BCTPOEHHbBIM 3a4MCTHbLIM YCTPOCTBOM;

IV — BmHTOBOW WTamn naowaabio 600 cM2 (cm. npunoxeHue E).
5.2.4 Tvn v nnowaas wWramna HasHa4yalnT B 3aBUCMMOCTU OT BUAA, NOABMAA WX PA3HOBUAHOCTU UCTbI-
TbIBAEMOTO0 rpyHTa no taénuue 5.1.
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Ta6nwuya 51— Tunwu nnaowaas WwWramna a 3aBUCUMOCTM OT BUAA, NOABMAA WU PA3HOBUAHOCTU rpyHTa

FpyHTbI
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HbIX BOA,

rny6uHa
UCTIbITaHUS!, M

Mo Bceli Tonwe

Mo Bceli Tonwe

Mo Bceli ToNwe

Mo Bceli Tonwe

Mo Bceli ToNwe

Mo Bceli ToNwe

Jo 10

MecTo npoBeAeHust
CrbITaHys

B koTnosaHe, wyp-
the. ayake

B koTnosaHe, wWyp-
the. fyake

B 3a60e CKBaXXVHbI

Hwke 3abos ckBa-

XKUHbI

Hwmwke 3abos ckBa-
>XMHbI (6e3 06canKm)

Hwke 3ab6os ckBa-
XXUHbI (C 06CcaaKoit)

B maccuBe 6e3 6y-
PEHVS CKBaXKUHbI

Tvin

5.2.5 HarpyxeHue WTamna ocyLecTBAS0T 4OMKPATOM WU TapUPOBaHHbLIM FPY30M.

JomMKpaTtbl fO0/KHbI 6bITb npeasapuTesibHO OTTapupoOBaHhbI.

HarpysKky n3mepsioT ¢ NOrpeLHocTbio He 6osiee 5% cTyneHu faBneHus.

5.2.6 Tpornbomepsbl 419 U3MEPEHNA 0CaK/ LUTaMna Ao/XKHbI 6bITb 3aKpenneHbl Ha penepHol cucteme.
LWTamn gonxeH 6biTb COeANHEH C NPOrn6oMepPoOM HUTLIO U3 CTaslbHOW NPoBOIOKN AnameTpoM 0.3— 0.5 mm.
N3meputenbHas cuctema fo/mkHa obecrneynsaTb U3MepeHne 0cafokK C MOrpeLHoCcTbIo He 6osee 0.1 MM.

Heo6xoanmo yunTeiBaTh eopmaL Mo NPOBOSIOKM OT TEeMNepaTypHbIX BO3AENCTBMI 1 BBOAUTL MONpaBs-
Ky B MOKa3aHus npornbomepos. MonpaBKy onpeaensioT no nokasaHnsM KOHTPO/IbHOro npornéomepa no 5.3.7.
Ocafky WwTamna cnegyeTt onpefenaTh Kak cpegHeapudMeTnyeckoe 3HayeHne nokasaHuii Tpex nporméome-
POB. (PUKCUPYIOLLNX OCAAKY LUTaMMa B TPeX ToUKax, pacrnofoXeHHbIX No4 yriom 120° oT ocu lWiTamna B ropn3oH-

Tas/lbHOIi NNOCKOCTN.

LLiramn

Mnowaae,
cM2

5000
2500

1000
5000

600

600

600

600

600
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[ns n3MepeHns 0Caku WTaMna AonycKaeTca NPUMEHSATL Apyrue Npubopsl, o6ecneynsaiolne nsMepe-
H1Ee 0CafoK C NOrpeLHoCTLI0 He 6onee 0.1 MM.

MpumeyvyaHune — TpU UCIbITAHUN FTPYHTOB B CKBAXXWHAX M U3MEPEHUM 0Caf0K WTamna no nepemeLieHnsM Bep-
Xa KOMOHHbI TPY6, CAyXawux AN nepefayn Harpysku Ha WTammn, y4uTbiBalT gehopmaynio cxatus Tpy6 oT Harpysku u
npefycmMaTpuBaloT MEPONPUATUSA, NCKAOYaLWME UX NPOAObHbIN U3rM6.

5.2.7 PenepHas cuctema, Ha KOTOPOW KpenaT Npornbomepsbl. f0/MKHA COCTOSATb U3 YeTblipex caal,
BaeMbIX WM 3aBUHYMBAEMbIX MOMNAPHO B FPYHT C MPOTMBOMOMOXHbLIX CTOPOH BbIPAGOTKM Ha PacCTOSAHUK
1.0— 1.5 M OT KpaeB 1 NPUKPENISEMbIX KHAM napaniefisHo MeTanIMyecKnx purenei, Ha KOTopbiX ycTaHaB/n-
BaloT Npornoomepsl. MNy6GuHa NOrpy>XeHus cBaii B rPYHT J0/KHA obecneynBaTb HENOLBUXHOCTb PenepHoii
CMCTEMbI B NPOLeCCe UCMbITaHUS.

5.3 TloAroToBKa KMUCMAbITAHUIO

5.3.1 Mpw ucnbITaHUSX B KOTNOBaHax, Wypdax v ayaKax WwramMn ¢ NJ10CKON NoAoLWBoi ycTaHaBnMBawT
Ha AHO BbIPaboTKN. 19 AOCTMXXEHMA NIOTHOrO KOHTaKTa NOAOLLBLI LWITAMMa C FPYHTOM HE06X04MMO NPoBeCcTU
He MeHee [ByX MOBOPOTOB LUTaMna BOKPYr ero BepTWKa/bHOM OCW, MEHSS HanpaB/ieHue nosopoTa. locne
yCTaHOBKU WTamna npoBepsitoT FOPU30HTaNIbHOCTb €ro NooKeHUs.

B ravHucTbIX rpyHTax c/L> 0,75 wramn cnegyeT ycTaHaBnMBaTh B BbIEMKY, yCTpanBaeMyto Ha fjHe Bbipa-
60TKW. TNy6MHA BbIEMKM A0MKHA 6bITb 40— 60 cM. NonepeyHblli pasMmep BbIEMKM He JO/MKEH NPeBbIWAaTh AUa-
MeTp wTamna 6osee yem Ha 10 cm.

CTeHKM BbIEMKM NPU HEO6XOANMOCTU CnefyeT 3aKpenuTb.

5.3.2 loBepXxHOCTb rpyHTa B NpeAenax naowaan ycTaHoOBKM WTamna fo/MKHa 6biTh TWAaTeNbHO ChlaHun-
posaHa. pu 3aTpygHEHMM B N1IaHNPOBKeE rPyHTa crefyeTt ycTpansaTb U3 MasoB1aXKHOro Necka Menkoro unm
cpefHeilt KpynHoCcTy NOAYLKY TONWMUHOW 1— 2 ¢M ANSA TIMHUCTLIX U He 60/1ee 5 cM — /19 KPyNHOO6/I0MOUHbIX
rPYHTOB.

Mpu ncneiTaHnax wWramnamu niowaabo 5000 cmM2npocafoUHbIX FPYHTOB C 3aMadnBaHnemM B wypgax un
KOTN0BaHax To/WMHa NOAYLWKN JO/MKHA COCTaBNATb 2— 3 CM 415 o6ecneyeHns ApeHNPOBaHNSA BOAbI B FPYHT.
MopgyluKy cnefyeT yknaAbiBaTh No BCel NaoLwaam ycTaHOBKM LWTaMna 1 BOKPYT HEro Ha paccTosHUM He MeHee
10cm.

5.3.3 lpu ncnbitTaHUM B CKBaXKMHax wWramnom tuna lll naowaabio 600 cM2ycTaHOBKY LWTamMna NpoBoAAT
nocne 3a4ncTkn 3a605 CKBaXXUHbI CrieunanbHbIM 6YPOBbIM HAKOHEYHNKOM-3a4MCTUTENIEM B HECKO/IbKO Npue-
MOB C €ro U3B/e4eHeM Ha MOBEPXHOCTb NOC/E KaXJO0WN 3a4MCTKMN.

LTamn, NpMKpenaeHHblli KKONOHHE TPy AnamMeTpoM 219 MM. umetoLeli HanpasBasoL e XOMyThbl, OnycC-
KaloT B CKB&XKMHY ¥ [06MBAIOTCA MIOTHOrO KOHTaKTa Wwramna ¢ rpyHToOM He MeHee YeM ABYMs NoBOpoTammu
KOJIOHHbI TPY6 BOKpPYT ocy. LLUTamn fonXeH ObITb YCTAHOB/EH HUXKe 06cafHOl Tpy6Obl Ha FNy6UHY 2— 3 cM.

5.3.4 Torpy>xeHne BUHTOBOrO LWWTamna NpPoBoAAT 3aBUHUMBAHMEM MeXaHWYECKU WIN BPYUHYIO HUdKe
32605 CKBXVHbI UV C MOBEPXHOCTUN B MacCcuB rpyHTa 6e3 6ypeHuns CKBaXKuHbI. [Py NCMbITAHNAX B CKBXKMHAX
rnybuHa 3aBUHYMBAHNA BUHTOBOTIO LWITaMMa HuKe 32605 CKBaXKUHBI A0/1KHA Ob1Tb 50 CM 415 TMHUCTBIX FPYHTOB
¢ [ > 0,75 nBogoHacbIWeHHbIX NeckoB 130 CM — A/151 OCTallbHbIX FPYHTOB. [lonycKaeTcs yBennumnsaTb rnyou-
HY B C/lyyasx, Korga npu n3mMepeHusx 0CeBOM Harpysku Ha LTaMn WCKKYaeTca BUAHUE TPEHUS TPyHTa no
60KOBOIi NOBEPXHOCTY CTBONA.

5.3.5 B npouecce 3aBNHYMBAHUS BUHTOBOIO WTamna Heob6xoa1Mmo o6ecnednTb CUHXPOHHOCTb ero Bpa-
WeHns ¢ norpyxeHnem. Fny6uHa norpyxeHns 3a ogvMH 060pOT JOMXKHA COOTBETCTBOBATH Liary BUHTOBOM
nonacTu.

5.3.6 locne ycTaHOBKM wWTamna MOHTUPYIOT YCTPOWCTBO [A/1A HarpyXeHus wramna, aHKepHoe
YCTPOWCTBO M M3MEPUTENBHYI CUCTEMY .

5.3.7 KOHTponbHbI npornéomep A1 yyeta BAUAHUA TemnepaTypbl Ha M3MeHeHue gedopmaumm ycTa-
HaB/IMBAIOT Ha penepHoi cucteme. Ero HUTb 3aKpennaioT KHENOABWKHOMY penepy. [JnHa HUTU f0/KHa BbiTb
paBHa f/IMHe HUTW Npornbomepa. U3IMepsLLero ocagky wramna.

5.3.8 Tlocne MOHTaXKa BCeX YCTPONCTB M N3MEPUTE/bHOW CUCTEMbI 3aMMCbIBAOT HayabHble NoKasaHus
npn6opos.

5.4 TlpoBeaeHne ncnbiTaHUA

3a6u-

5.4.1 Harpysky Ha WTamn ciiefyeT yBenuuuBatb CTYNeHsMU faBneHuii flp. ykasaHHbIMU B Tabauuax

5.2—5.4.

O6Liee YMCO CTyNEHeNR JaBNeHns nocne JOCTUXKEHUS AaBNEHNs, COOTBETCTBYIOLLEro BEPTUKabHOMY
3(hheKTMBHOMY Hanps)KeHWI0 0T COGCTBEHHOIO BECA FPYHTA Mif HA OTMETKE WCMbITaHWs, AOMIKHO 6bITb He
MeHee YeTbIpex.

4
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B nepByl cTyneHb faBfieHna cnepyeT BKAYUTbL BEC ,El,eTaerVl YCTaHOBKMN, BNUAKWNUX Ha Harpysky

WwTamna.

Mpu NpMMeHeHWW WwWTamna Tvna Il KonbLeBas NpPUrpyska Jo/MKHA COOTBETCTBOBATL HAMPSXKEHUIO  Ha
OTMETKe MCMbITaHUS.

BpeMsi BbIAEPXKKN KaKAol nocneayiolweii cTyneHy 4aBneHuns 4O/KHO 6biTb HE MEHEE BPEMEHW BblAep-
XKV NpeablayLeit.

Tab6bnuua 52— CTyneHu gaBneHus v Bpems YC/I0BHOW cTabunmsauuun gedopmanm npu WwWTamnoBbiX UCMbITaHUAX
ANA KPYNMHOOB6/10MOYHbIX Y NECYaHbIX rPyHTOB

CryneHu fasneHus [p. M, npy rioTHOCTU

C/IOXEHVS FPyHTa0 Bpems ycnoBHoiA
"y SR crabnvaLim
& I CpepnHeii P Aedopmauym (. 4
OTHblE IOTHOGTU bIX/ble

KpynHoo6/10M0O4HbIE S £10 0.1 0.1 0.1 0.5
MNeckn rpaBenncTble N KpynHbie $,£10 0.1 0.05 0.025 0.5
Meckn cpeaHeit KpynHoCTH S £0.5 01 0.05 0.025 05
PeAHen kpy 0,5<5,< 10 0.1 0.05 0.025 1.0
Meckn Menkue u nbinesaTble S, £05 0.05 0.025 0.01 1.0
0.5<S,£1.0 0.05 0.025 0.01 2.0

Ta6nuya 5.3— CTyneHu faBfieHusi 1 BPEMs YC/IOBHOM CTabunnsaummn geopmMany npy LWTamMnoBbIX UCTIbITAHWSX
NS TNIMHUCTbIX TPYHTOB

Crynenn gasnenns [p, MMa. npy KoaddmLpmeHTe noprctoctn Bpems ycroBHoOWA

TpyuTbI cTabunmsaumm
B £0.5 0,5<eS0.8 0,8<B£1,1 e>1.1* necopmauym [y
[IMHKCTbIE C NOKasaTesieM TeKy4ecTu:
IL£0.25 0.1 0.1 0.05 0.05 1
0.25< IL£ 0.75 0.1 0.05 0.05 0.025 2
0.75< L, £1 0.05 0.025 0.025 0.01 2
L1) 0.05 0.025 0.01 0.01 3

* Mpun Ko3hpuumeHTe NnopucToctn e > 1,1 Bpems yCnoBHOI cTabunmsaunm ysenmumeaetcs Ha 1u.

Tab6bnuua 54— CTyneHu gaBneHus v Bpems YCNIOBHOW cTabunmsauun gedopmanim npu WwWTamnoBbiX UCMbITAHUAX
ANA NpocafoYyHbIX. OPraHo-MUHEPasbHbIX Y OPraHNYecKnx rpyHToB

Bpems yC/IoBHOW CTabm3aLym

pyHTbI Crynenu gasnexns Op. MMa ZedopvaLmy (. 4
MpocafoyHble NPUPOAHOL BNaXHOCTU 0.5 1
MpocagoyHble nocne 3amadynBaHusA 0.025 2
OpraHo-MuHepasibHble N OpraHu4eckne 0.005— 0.01 4

5.4.2 Kaxayl CTyneHb AaBfieHUs BblAep>XUBaKT A0 YCNOBHOW cTtabunmsauuun gedopmMauuy rpyHTa
(ocagkv wramna).

3a KpuTepuii ycnosHoli ctabunusauymm gedopmanmm NpUHUMaT CKOPOCTb OCafKMN LWTamna, He NpeBsbl-
watouyto 0,1 MM 3a Bpems t ykaszaHHoe B Tabnuuax 5.2— 5.4.

5.4.3 OTcueTbl N0 Npornbomepam Ha KakKAoi CTyNneHn Harpy>XeHusi NpoBoAAT:

- NPU UCMbITAHUN KPYNMHOO6/10MOYHBIX TPYHTOB 1 MECKOB Yepes Kaxable 10 M1H B Te4eHne nepBoro nony-
Yaca. 15 MUH B TeyeHne BTOPOro nonyyaca u ganee yepes 30 MVH 0 YCIOBHOM cTabunmsaummn gedopmanum
rpyHTa;

- NPV NCNbITAHUW FIMHUCTBIX TPYHTOB Yepe3 KakAable 15 MVH B TeyeHne nepBoro yaca, 30 MUH B TeYeHne
BTOPOro Yaca, flanee yepes 1440 ycnoBHol cTabunmsauum gedopmanm rpyHTa.
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5.4.4 TlocneynanbHOMY 3afaHunI0 4N onpeAeneHns Moaynsa geopmMalMm no BeTB NOBTOPHOTO Harpy-
YKEHUSA MOXET ObITb NpoBeieHa pasrpyska o6pasua rpyHTa, a 3aTeM NOBTOPHOE Harpy>keHue. MocnegHas cTy-
NeHb pas3rpy3kM M Ha4yano MOBTOPHOFO Harpy>eHus onpegenaioTcA 3agaHvem. [pu NOnHol pasrpyske
nocnefHas CTyneHb A0/HKHA COOTBETCTBOBATH AaB/IEHNIO OT LWITamna 1 CMOHTUPOBAHHOr0 Ha HemM o6opyoBa-
HUs. MOBTOPHOE HarpyXeHvie NpoOBOAAT B MOC/e40BaTEIbHOCTUN, aHaOrMYHON Nocne0BaTeNbHOCTM NEPBOro
Harpy>xeHusi. Yacno ctyneHel npm pasrpyske [onyckaeTcs YMeHbLUUTb.

5.4.5 VcnblTaHnA NpocafoyHbIX FPYHTOB C3aMayvMBaHeM cnefyeT NPoOBOAUTL MO CXEME «[ABYX KPUBbIX»
UNW «O4HOWN KPUBOMA».

CxeMy UCMbITaHWUIA BbIGUPAIOT B 3aBMCUMOCTM OT KOMM/IEKCA XapaKTePUCTUNK, HEO6XO0ANMbIX AN NPOEK-
TUPOBaHUA.

VicnbiTaHMA NO cXeMe «[BYX KPUBbIX» cnefyeT BbIMOMHATL NP HE06X0AUMOCTU OnpefeneHns noaHoro
KOMMieKca xapakTepuctuk (cMm. 5.5.3), No cxeMe «0fHO KpUBO» — B c/yyasx, Korfja focTaTouyHo onpeje-
NUTb MOAYyNb AedopmMauun rpyHTa NMPUPOAHONA BNaXKHOCTU M OTHOCUTE/IbHYI0 NPOCaf04YHOCTb MPY O4HOM
3alaHHOM faBneHnn.

5.4.6 Tlpu UCNbITAaHUAX NO CXEME «OAHOV KPUBOM» HArpysky Ha WTaMn YBEMUYMBAKT CTYNEHsSIMU A0
3a/JaHHOr 0 laBNIEHNA P,.

[laBneHve p, OMKHO BbITb YCTAHOB/IEHO CYy4YeTOM NpeanonaraeMoro hakTM4ecKkoro fasfieHns Ha rpyHT
BOCHOBaHUM hyHAaMeHTa, paBHOro CyMMe AaB/IeHNiA OT Harpysku chyHAaaMeHTa n cobCTBEHHOr0 Beca rpyHTa B
HacCblLL,eHHOM BOJI0 COCTOSSHUMN HA OTMETKE UCTbITaHNSA.

Mocne JOCTVXEHWSA YCIOBHOW cTabunusaunm ocagku Ha nocneAHen cTyneHn, cCooTBeTCTBY oL el AaBne-
HUIOP,, TPYHT B OCHOBaHUU WITamMna cfiefyeTt 3aMmo4mnTb U MPOL0/IKaTb 3aMadynBaHne C USMepPeHAMN NPocagKn
rpyHTa Aj0 ee YC/I0BHOM cTabuamsauumn npym pacxoge BoAbl He MeHee onpeaensaeMoro no NpuaoXeHuo XX.

3a Kputepuii ycnoBHOW cTabuimsanmm npocagku rpyHTa cnegyeT npuH1UMaTh CKOPOCTb OCafKu WTamna,
He npesbiwaowyo 0.1 MM 3a ABa Yaca.

5.4.7 VcnbiTaHnsa No cxeme «ABYX KPpUBbIX» cnefyeT NpoBOAMTbL Ha 04HONM Fy6uHe B ABYX Wypdax, pac-
MOJIOXKEHHbIX Ha PACCTOAHUMN 5— 6 M.

B ogHOM wypde ucnsiTaHUa He06X04MMO NPOBOANTL B COOTBETCTBUU C TpebosBaHusamu 5.4.6, B apy-
roM — 3aMO4YuTb FPYHT (MPU pacxofe BOAbl He MeHee onpeaenseMoro no npuaoXeHuo XK) nocne MoHTaxa
YCTaHOBKW A0 MPUIOXKEHUS Harpy3ku, a 3aTem HarpyxaTb LTamn CTyNeHsMW 40 [aBfeHus pa, NpoAosxkas
3amauvnBaHue rpyHTa.

5.4.8 OTcuyeTbl Mo npornbomepam Mocne 3amayvyMBaHMA MPOCALOYHOrO rpyHTa cnegyeT NpPoBOAUTH
yepes NPoOMeXXyTKU BpeMeHn, yKasaHHble B 5.4.3.

5.4.9 3amauuBaHvie Npocafo4HbIX FPYHTOB B OCHOBaHWWM LWTaMna B KOT/I0BaHax, Wwypdax nayakax cne-
ZAyeT NpoBOANTbL paccpefoTOUeHHO CTpyeit Bo n3bexxaHne pa3mbiBa rpyHTa, NoAAepXKMBasi ypOBEHb BOAbI HA
5— 10 c™ Bbllle NOBEPXHOCTW MecYaHoW NoAYyLWKN N N3MePSAs Pacxos BoAbl.

5.4.10 Mo OKOHYaHWW UCMbITAHUI BbIPabOTKY CreayeT yrnybuTb HKe OTMETKM UCMbITAHUA Ha Fy6uHy
He MeHee ABYX iMamMeTpOoB WTamna Aas KOHTPONs O4HOPOLHOCTU UCMbITLIBAEMOTO MPyHTA.

5.5 O6paboTka pe3ynbTaToB

5.5.1 Tlo faHHbIM WCNbITaHW/ CTPOAT rpacuk 3aBUCUMOCTU OCafKW WTamna oT AaBneHusa S = f(p)
(cm. npunoxexne W).

Mogaynb gecopmanmm BbIMUCASIOT B Anana3oHe AaBneHunii ot p0go pn.

3a Ha4yanbHoe 3Ha4vyeHue pOu SO NpUHUMAIOT AaBfieHne, paBHoe HanpsbxeHuto asg (cM. 5.4.1), n cooT-
BETCTBYIOLLYIO 0CafKY; 38 KOHEYHble 3HaYeHNAP,, U S,, — 3HAYEHUSAP. N .COOTBETCTBYIOLNE YETBEPTON TOUKE
rpacuka Ha NPAMONMHENHOM y4acTKe.

Ecnu npu gasnexum p. npupauieHme ocagkv byaet asoe 6onblie, Yem 4 npegblayLuieli cTyneHn fas-
NeHna p, _,. a Npu nocneayLLein ctyneHy aBneHuns p,,, npupaleHve ocagku 6yaeTt paBHO Unmn 60/bLie npu-
paleHuns ocagKu npu p,, 3a KOHeYHble 3HavYeHus p,, u SncnegyeT NnpuHumMaTtbp, _, US, _t.Mpu 3TOM 4MC0 TOHEK
B paccMaTpvBaemMoM fuanas3oHe AO0/KHO ObiTb He MeHee Tpex. B NpoTUBHOM Criyyae npu UCMbITaHWUKN FpyHTa
Heo6X04MMO NPUMEHSATL MEHbLUNE CTYNEHN AaB/IEHNS.

5.5.2 Moaynb fedopmaymm rpyHta E. MMa, BblumMcnsaoT no oopmyne

E-V-*)-K.-K,.D*. <*2>

rae v — KoaguumMeHT nonepeyHoro pacwmpenus (MyaccoHa), npuHUMaeMblii paBHbiM 0.27 Ana KpynHOoO6-
NIOMOUYHBbIX FpyHTOB: 0,30 — ANns neckos u cyneceid; 0,35 — NS cyrnnHKoB; 0.42 — AN rvH;
Kp— Ko3adhhmumneHT, NprHMMaeMsIil B 3aBUCUMOCTHY OT 3arny6neHus wrtamna h/D (h— rny6uHa pacnosno-
XXEeHWs WTamna 0THOCUTEIbHO AHEBHO NOBEPXHOCTM FPYHTA, CM; D — fguvameTp wrtamna, cm);
K, — K0o3thuLMEeHT, NPUHMMAEMBIN 415 XXECTKOr0 KPYr/ioro wramna paBHbiM 0.79;
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Ap — npupauieHve gaBneHuns Ha wtamn (cMm. 5.5.1). MMa. paBHoe p/i- pO;
AS — npwupallieHune ocagku wramna, COoOTBeTCTByloWee Ap. CM.

KoadhchmuymeHT K. nprHMMaloT pasHbIM 1 Npy UCNbITAHWAX FPYHTOB LWUTaMNaMun B KOT/I0BaHax, wypdax un
ayakax. Mpy ucneiTaHusax rpyHTa wramnom tuna lll B 3a60e 6ypoBbIX CKBaXKUH TaKKe f0MyCKaeTCcsa NPUHMMaTb
KoahhuuneHT KppasBHbiM 1He3aBmucumo ot h/D.

MpY NCNbITAHUSX FPYHTOB BUHTOBbLIM LUTAMMNOM B 6YPOBbIX CKBaXXMHaX HIKe 32605 1 B MaccuBe 6e3 bype-
HWS CKBXWH KO3 pnLUmneHT Kp npvHMMaloT B 3aBMCUMOCTY 0T oTHoweHus h/D no tabnuue 5.5

Ta6nuuya 55— 3HameHue KoadpuuveHTa K,, B 3aBUCUMOCTM OT OTHOLWEHWSI TY6UHbI UCMbITAHUA W AuameTpa
wramna

blO 0 1 2 3 4 £5

Kp 1 0.90 0.82 0.77 0.73 0.70

5.5.3 [o pe3ynbTaTam UCMbITAHW NPOCafOYHbIX FPYHTOB (CM. MpuioXeHue K) onpefensioT:

- Moaynb AedopmMauuy rpyHTa NpuMpogHOl BAaXHOCTWM £ M OTHOCUTENIbHYIO NMPOCAaf0YHOCTb  Npw
3alaHHOM [JaBNeHUn p} — MPU UCMNbITAHUM N0 CXeMe «OHON KPUBOii»;

- MoAynb fediopMaLuM rpyHTa NPUPOAHOIA BNaxXHocTU E 1 BoAoHackIWeHHOM cocTosiHim Eial (nocne
3amMaunBaHus), HavanbHOe MPOCafjoyHOe AAaB/EeHUE Pit U OTHOCUTEsIbHYI0 MPOCAA0YHOCTb eS, MPU pasnny-
HbIX [aBNEHUAX — MPU UCTLITAHUMN JI0 CXEME «[BYX KPUBbIX».

6 MeTopn MCNbITaHUA paguaibHbIM MPECCMOMETPOM

6.1 CywHocTb meToga

6.1.1 VcnblTaHne rpyHTa paguasbHbiM NPeccruoMeTpoM NPoBOAAT AN onpefeneHns mogyna gedop-
Mauuu E neckos, rMMHUCTBIX, OPraHo-MUHEepanbHbIX 1 OPraHNYeCKNX rPyHTOB.

6.1.2 Mopaynb gecopMauuv onpeaensoT No pesynbTaTaM HarpyXXeHnsa rpyHTa ropu3oHTabHON Harpys-
KO B CTEHKAX CKBaXXMHbI C NOMOLL b0 pagnanbHOro npeccmomeTpa.

Pe3ynbTaTbl UCMbITAHUS OHOPMAAIT B BUAE rpadmka 3aBUCUMOCTU FOPU3OHTa/bHbIX NepemMeLleHnii
rPyHTa OT rOPU30OHTa/ILHOTO flaB/IEHUS.

6.1.3 MMpu ncnbiTaHUK rpyHTa pagunasnbHbIM NPECCUOMETPOM NPUMEHSAIOT cneaylolee o60pyoBaHue n
cnocobbl NPOXOAKN CKBaXKUH, 06ecneynBaloLLne coxpaHeHne NpMpogHOro HanpsiX>KeHHOro COCTOAHMSA rpyHTa:

- camo3abypwuBaroLmecs NpeccuomeTpb;

- BypeHune CKBaXWH Nof, 3alMTol TSXe bIX PacTBOPOB;

- NPOXOAKY y4acTKa CKBaXWHbl, Ha KOTOPOM OyAyT NPOBOAWUTLCA UCMbITaHWA, C MOMOLLbIO MOABUXXHON
KOJ/IOHHbI 06CafHbIX TPY6.

B rpyHTax, o6ecneyvBarnoLmnx yCTOMYMBOCTb CTEHOK CKBaXKMHbI, AONYCKAeTCA NpoBeAeHne UcnbiTaHuii
6e3 coxpaHeHNa MPUPOAHOIO HaMPSXXEHHOro COCTOAHUA. Mpu 3TOM 0653aTeflbHbIM ABAAETCA COXpaHeHue
NPUPOAHOr0 CMIOXEHNA TPYHTOB.

6.1.4 Mpw NnpoxofkKe OMbITHOM CKBaXKUHbI cefyeT cobnoaTs Tpeb6oBaHus 4.4.

6.1.5 [lnameTp CKBaXXVH He JO/MKEH NpeBbiWaTh AnameTp 30H4a npeccruomeTpa 6onee yem Ha 10 mm.

6.1.6 MepepblB BO BPeMEHU MeXAy OKOHYaHueMm OypeHWs U HayanoM MUCMbITaHWA yCcTaHaBAMBailoT
no 4.6.

6.2 O6opypgoBaHue nnpubopsbl

6.2.1 B cocTaByCTaHOBKM A/151 UCMbITAHUA rPyHTa pagunasibHbIM NPECCMOMETPOM AO/IKHbI BXOAUTb:

- 30H[,, CHabGXXEHHbI 3N1aCTMYHOIN 060/104KON C KaHanamMu 415 nepefayun faBneHns paboyeit XuaKocTm
(BO3ayxa) nof 060/104KY;

- YCTPOWCTBO AN15 CO34aHUA U U3MEPEHNS AaB/IeHNS B Kamepe 30HAa:

- YCTPOICTBO A4/19 U3MEepeHus nepemMeLLeHnin 060/104KM 30HAaA.

6.2.2 KOHCTpyKLMA YyCTaHOBKM J0/KHa o6ecneynBatb:

- BO3MOXXHOCTb CO34aHNs AaB/IEHUA Ha FPYHT cTyneHamu no 0.01— 0,1 MMa;

- MOCTOSHCTBO AaB/IEHNSA Ha KaXKA0l CTYMEHN Harpy>keHus;

- BO3MOXHOCTb TapMpOBKY 30HAA.
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6.2.3 [nunHa Kamepbl 30HA4A J0/KHA 6bITh HE MEHEE UYeThIpeX ee AMamMmeTpoB.

MpumeyaHune — pU NPUMEHEHUMN KaMepbl, COCTOsILEl U3 Tpex cekuuii n 6onee, o6las ANMHA CeKuuii
[0MHa 6blTb HE MEHee YeTbIpex VX AnameTpoB.

6.2.4 YCTpOINCTBO ANSA M3MEPEHUA AaBNeHNs B Kamepe 30HA4a A0/HKHO obecneynBaTb USMeEpPeHne fas-
JIEHUSA C MOTPELLHOCTbLIO He 6osiee 5% CTyneHun AaBneHns.

6.2.5 YCTpoOWCTBO A5 U3MepeHna nepemMeLleHmnin 060/104KM 30HAa AO/MKHO obecneymBaTb 3IMepeHne
Aedopmauunii CTEHOK CKBaXKMHbI NPU NMPUMEHEHUN NMPECCMOMETPOB C BHEWHUM ANaMeTPOM Kamepbl 30HAa
0T 76 f0 127 MM C NOrPeLHOCTbI0 He 6onee 0.1 MM B Npefenax U3MeHeHNs HayanbHOro guameTpa Kamepsbl B
1.5 pasa.

6.2.6 V3mepeHune nepemelleHnn 060104KM 30HAA PACCUYNTLIBAIOT NO N3MEHEHWNIO 06beMa XUAKOCTH,
pacxofyemoli Ha pacluMpeHmne KaMmepbl 30HA4a, Un HenocpeCcTBEHHbIM onpefenieHnemM pagnyca Kamepbl 30H-
[la BOTAEeNbHbIX TOYKAX ANCTAHLNOHHBIMU AaTYMKaMU NEPEMELLEHWN.

MpnmeyvyaHunsa

1 V3mepeHve nepemMelleHnii 060/104KN 30HAA ANCTAHLMOHHBIMM AaT4MKamMun NPpoBOAAT HE MEHee YeM B LUEeCTU TOY-
KaX. pacrosioXXeHHbIX N0 TPEM AnaMeTpam. TOUKM M3MEPEHWNIA AO/MKHBI pacnofiaraTbCs B LLEeHTPasIbHOW YacTn Kamepbl e
npegenax 1/3 ee gniviHbI.

2 [onyckaeTcsi NPUMeEHATb AN onpefeneHns nepemeLleHmnii 060/104KM 30HAA ANCTaHLNOHHbIE JaTUYMKK C n3mepe-
HMEM [/IMHbI OKPY>KHOCTW Kamepbl Mo Tpem AgrameTpaM B LLeHTPasibHOW YacTu B Npegenax 2/3 A/MHbI.

6.3 lMoArotoBKa KUCMbITAHUIO

6.3.1 B CKBa)XKMHY yCTaHaBMMBAalOT 30HA, Tak, YTOObI cepenHa Kamepbl 30HA4a 6blaa pacnosioXeHa Ha
OTMETKE UCMbITaHuS.

Mpn NPOXofKe CKBaXXUHbI C NPUMEHEHVEeM MOABUXHOW KONOHHbI 06CafHbIX TPY6 B FPyHT NpeasapuTenb-
HO BHeAPSAT TOHKOCTEHHbIW pabounii cTakaH, MPUKPEnIeHHbIN K KOIOHHe TPY6, 13 KOTOPOro yAanstoT FPyHT.

[lanee Ha OTMeTKY MCMbITaHUA OMyCKaloT 30HA NpeccuoMeTpa, paboyas 060/104Ka KOTOPOro cmasaHa
FIMHUCTOW CycneH3nen 3 6eHTOHUTOBO FNHbLI UK cneLManbHol cmaskoli. B 30HAe npeccuomeTpa co3garoT
[aBfieHne, paBHOe HanpsXXeHuio  (cM. 5.4.1) Ha OTMeTKe McnbiTaHWsA, Noc/e Yero o6cafHyto Tpyby npunog-
HUMAaIOT Ha BbICOTY 30HAA.

6.3.2 Mocne ycTaHOBKM 30HAA Ha OTMETKE UCMbITaHUS He06X0AMMO CMOHTMPOBATb YCTPOCTBA ANA
CO3/jaHnA 1 U3MepeHns faBieHs B KaMepe 30Ha 1 n3MepeHuns nepemMelteHns 060104KM 30Ha.

6.4 MNpoBeaeHme ncnblTaHUA
6.4.1 B kamepe 30HAa co3galT gaBnieHune ctyneHamu no 0,025 MlMa g0 MOMeHTa COMPUKOCHOBEHUSA

060/104KM 30HAA CO CTEHKAMW CKBaXKMHbI 1 flasiee NPUCTYNalT K HAarpy>KeHWIo rpyHTa CTyneHAMY AaBneHuid,
yKasaHHbIMU BTabnmue 6.1. Kaxaas CTyneHb AaB/ieHns co3gaeTcs 3a 1— 2 MuH.

Ta6nuuya 6.1— CTyneHu gaBneHUs npu NpeccroMeTpuueckmnx UCMbITaHUAX

TpyHTbI XapaKTepyCTVKV rpyHTOB CTyneHu aasnenusi. MMa
MnoTHble 0.1
MecuaHble CpepHeii nnoTHoCcTH 0.05
Pbixnble 0.025
IL40.5 0.05
MuHUCTBIE
1>05 0.025

Mpu onpegeneHny faBneHnsa Ha CTEHKY CKBaXKUHbI B C/TyYae NPpUMEHEeHNs rmapaBinyecknx npeccromeT-
pOB HE3aBMCUMO OT 06BOAHEHHOCTY CKBXXMHbI HEOOXO4MMO K 3HAYEHWI0 U3MEPEHHOr0 MaHOMETPOM faBne-
HUA  [06aBNATb  3HAYEeHMEe TUAPOCTaTMYECKOro AasneHus ctonba  XugkocT B rugpomarvcrpanm
npeccriomeTpa.

6.4.2 Kaxayto CTyneHb faBneHns BblAEPXXUBAIOT 4,0 YCIOBHOWM cTabununsauuy gedopmanmum rpyHta. 3a
KpUTepwuii ycnoBHOM cTabunmsauuy gedopmanmy NPpMHMMAaT CKOPOCTb YBEIMYEHUS pajuyca CKBaXKUHbI, He
npesbiwatowyto 0.1 MM 3a Bpemsi, ykazaHHoe B Tabnuue 6.2.

8



FOCT 20276— 2012

Tabnwuya 6.2— Bpemsa ycnoBHol cTabunusauunm gecopmanuy npu NnpeccromMmeTpuyecknx UcnbiTaHnsax

Bpems ycnoBHoi crabunmsaummn

Pexxvm vcnbmaHm
nechopmaum /. MuH

FpyThl

Meckn ¢ KO3hPULMEHTOM BOAOHACHILEHUNS:

S.s0.8 15

Sr>0.8 30
FNnHNUCTBIE C NoKasaTenem TeKy4ecTu: MepnneHHbIn

ILa0.25 30

IL>0.25 60
OpraHo-MuHepasibHble N OpraHnyeckme 90
Meckun 3
FnuHncTLIE BbICTPbIi 6
OpraHo-mMmuHepasibHble U OpraHnyecKme 10

MpunmevaHunsn

1 Mpu ncnbITaHNAX UCKYCCTBEHHO YNIOTHEHHbBIX, HACBIMHbIX Y HAMbIBHbLIX FPYHTOB BPEMS YC/I0BHOI cTabunusauum
Aedopmaunn o/MKHO Ha3HavYaTbCA TaK Xe. Kak 1 /1 COOTBETCTBYIOLLUMX TUNOB MecYaHbIX U I/TMHUCTbIX FPYHTOB B3aBU-
CUMOCTU OT KO3h(hULIMeHTa BOAOHACBILLEHUS U NOKa3aTens TeKy4ecTu.

2 Tpu NpYMEHEeHNN NPeccUoMeTPOB C NOFPELIHOCTLI0 U3MepeHust nepemeLlieHnli meHblue 0.1 Mm (cM. 6.2.5) Bpems
YCNOBHOW cTabunmsauynn gedopmManm yMeHblIaeTcs NpornopunoHanbHO yBEIMYEHNIO TOYHOCTU U3MEPEHUs nepeme-
LLIEHNA CTEHKM CKBaXKVHBbI.

6.4.3 [ns 30aHWIA N COOPY>XEHUI YPOBHSA OTBETCTBEHHOCTM | UCNbITAHNA TPYHTOB pagnanbHbIMK Npec-
cuomeTpamu criegyeT NpoBOANTbL B MeA/IEHHOM pexkume. [lonyckaeTca NpoBOAUTL MUCMbITaHWe rpyHTa paau-
aflbHbIMK MpeccroMeTpaMy B GbICTPOM pexume B Tex Cryyasx, Korfja BbIMOSIHEHbI COMOCTaBUTE/bHbIE
NCNbITaHNA paananbHbIMU NpeccMoMmeTpamun B Me1IeHHOM 1 GbICTPOM peXxnmMax He MeHee YeMm C ABYKpaTHO
NOBTOPSIEMOCTbI0 A1 JaHHON Pa3HOBUAHOCTY rPyHTa Ha NoLaaKe NPoBeAEHUs U3bICKaHWUIA.

[ns 3paHuii n coopyxeHnii ypoBHeli oTBeTcTBEHHOCTY Il 1 Il cnbiTaHUS paguanbHbIMU NpeccuomeTpa-
MW foNyCKaeTCsi MPOBOAUTL B 6bICTPOM pexXuMe.

6.4.4 Mo cneunanbHOMY 3aaHuio 4715 oNpeAeneHuns Moaynsagedopmalm no BeTBU NOBTOPHONO Harpy-
XXeHNA MOXeT 6bITb NpoBeAeHa pasrpyska obpasua rpyHra, a 3aTeM NoBTOPHOE HarpyxeHue. MocnegHsas cTy-
NeHb pasrpysku v Hayaso NOBTOPHOrO Harpy>XeHus onpefenawTcs 3agaHueM. [MOBTOPHOE HarpyxeHue
NpoBOAAT B NOC/MeA0BaTe/IbHOCTW, aHaN0rMYHON NocneoBaTe/IbHOCTU NEPBOrO Harpy>keHns. Yncno cryne-
Hell Npu pasrpy3ke AoNycKaeTcs YMEHbLUUTb.

6.4.5 OTcueTbl no npubopam Ana n3mepeHns gedopmaLlunii Ha KaXXAoNM CTyneHy AaBneHNs NpoBoAAT B
COOTBETCTBUM C Tabnuueit 6.3.

Ta6nuuya 6.3— TOPSAOK CHATUN OTCUYETOB AehopMaLmii NPU NIPECCUOMETPUYECKMX UCTIbITAHNSIX

Pexxum ucnbiraHms

pyHTbI
Mep/ieHHbIA BbICTpbIA
Meckn Yepes 5 MVH B TeyeHue nepsbixX 15 MuH. fa- Yepe3 1 MUH B TeyeHne nepsbixX 3 MUH. fa-
nee — 4yepe3s 15 mvH nee — 4yepes 3 MUH
FNUHUCTLIE Yepes 10 muH B TedeHne nepsbix 30 MyH. Aa-  Yepes 2 MUH a TeyeHre nepsbix 6 MUH. aa-

OpraHo-MuHepasbHble
1 opraHuyeckue

nee — 4epe3s 30 MyH

Yepes 15 MWH B Te4eHne nepsbix 60 MVH. aa-
nee — 4yepe3s 30 MVH

6.5 O6paboTka pe3ynbLTaToB

6.5.1

Husa Ar= f(p) (cM. npunoxexue J).

nee — 4yepes 6 MUH

Yepes 2 MVH B TeueHve nepsbix 10 MUH. Aa-
nee — uepes 10 MuH

NopaHHbIM MCNbITaHWN CTpoAT rpanMK 3aBUCUMOCTU NepemMelleHNA CTEHKN CKBaXXUHbI OT AaB/ie-

Ha rpachvke NpoBOAAT OCPeAHSAOWY0 NPAMY0 METOLOM HaMMEHbLUX KBaApPaToB Uan rpatnyecknm
MeToA0M. 3a HavasnbHble 3HaueHnsi p0u .VO(nepBasi TOUKa, BK/Il0UaeMasi BOCpeAHEHME) NPUHMMAIOT 3HAYeHUS
p 1 JIr, COOTBETCTBYIOLIME MOMEHTY MOJIHOr0 06>KaTNsi HEPOBHOCTEN CTEHOK CKBaXKMHbI — Hayany IMHERHOro
yyacTka rpaduka.
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3a KoHeYHble 3HayeHus pn 1 arn (Npegen NPonopunoHanbHOCTW) NPUHUMAIOT 3HAYeHUA P W /T, COOT-
BETCTBYHOLLME TOUKE, OFPaHUYMBAIOLLEN NNHENHbIV y4acToK rpaduka.
6.5.2 Mopgynb gecdopmauuu rpyHta E. MMa. BbIMMCASAIT A8 NMHERHOrO yyacTka rpaduka .V = f(p) no
hopmyne
E=K-r-£2-. (6.2)
‘0 ar
rae Kr— KoppekTupylowmii KoapuumeHT;
r0— HavanbHbIi pPagnyc CKBaXWHbI, COOTBETCTBYIOWMIA 3HaueHnamM p0 n [0 Ha rpadmke ncnbiTaHua
r = f(p). cm;
[p— npupalieHve gaBneHuns Ha CTEHKY CKBaXWHbI MeXAy ABYMS TOYKaMu, B3ATbIMU Ha OcpegHstoL el
npsiMoii, MMa;
[r— npupalieHne nepemelLeHns CTEHKN CKBaXXMHbI (MO pagunycy), COOTBeTCTBYyolee Ap, CM.

NMpumMmeyaHune — Mpu BbIYUCIEHNN MOAYyNA AedopmaLmm rpyHTa HEO6XOAUMO YUuTLIBaTbL ONpeaensieMble no
pesynbTaTaM TapUpPOBOYHbIX UCMbITAHUIA CUCTEMATUYECKME NOTPELIHOCTU U3MEPEHWUIA 1P U If. BbI3BaHHble COGCTBEHHLIMU
AedopmalmnsiMy rmapocucTeMbl U 31acTUUHbIX 060/104EK KaMepbl 30HAA.

6.5.3 Mpw npoBegeHUN BCeX UCMbITAHNIA FPYHTOB paAnasnbHbIMK NpeccuoMeTpamn B O4HOM pexume
(MeaNeHHOM AN5 COOPY>KEHWI YPOBHA OTBETCTBEHHOCTU | AN BLICTPOM A1 COOPYXXEeHWIi YpOBHEWR OTBeT-
cTtBeHHocTH Il 1 1Il) KoadpdpuumMeHT K, onpeaensitoT no pesynbTatam CONOCTABUTESbHbLIX UCMbITAHWUIA TPYHTA
wTamnamu Tunos I— IV n pagnanbHbiM NPecCMOMeTPOM, MPOBOAVNMbIX HE MEHEE YeM C ABYKPaTHOl noBTopse-
MOCTbI 151 faHHOW Pa3HOBMAHOCTMW rPyHTa Ha Nolafke NPoBeAeHNs U3bICKaHWUIA.

6.5.4 MNpw npoBeAeHUN YacTu UCNbITaHW B MeA/IEHHOM, @ YacTu UCNbITaHWli B GbICTPOM pexume, 4nS
onpegeneHus mogyns gecopmayumy no pesdynbTaTaM UCMbITaHUIA, BbINOHEHHbIX B ObICTPOM peXxvMe, [OKeH
BBOAWTbLCA AOMONHUTENbHbIN KO3dhthmumeHT Khonpeaensemblii no pesynbTaTam CoOnocTaBUTENbHbIX UCMbITa-
HWI pagnanbHbIM NPECCMOMETPOM B Pa3HbIX PeXxmmax.

6.5.5 [1ns NpoeKTMpoBaHWs OCHOBaHU N PyHAAMEHTOB 34aHUI U COOPY>XEHWNIA YPOBHEN OTBETCTBEH-
HocTu | (No cneymanbHOMY 060CHOBaHMI0), Il 1 Il KoOadhpuuneHT#, fonycKaeTcs NPUHUMATLNO NPUIOXKEHUIOM.

3HaueHve KaonpegenseTcs no pesysbtatam 1abopaTopHbIX KOMNPECCUOHHBIX NCMNbITAHWI FPYHTOB MO
thopmyne

K,=1 » (6-2

roe Eosa— ogomeTpuyecxuii MoAynb Aedopmauun rpyHTa, onpefensembiii no pesynbTaTaM MUCNbITaHWA
obpasua, Bbipe3aHHOro B BeEpTUKasbHOM HanpasneHuu. MMa;
EoaaH — ogomeTpuyecxuii mogynb fedopmauumn rpyHta, onpegensiemblii No pesynbraram WUCMbITAHUS
obpasLa, BbIPe3aHHOr0 B rOPM30HTa/IbHOM HanpasieHun. MMa.
6.5.6 [1nA rpyHTOB C BbIpa>X€HHbIMW aHN30TPOMHLIMUK CBOMCTBAMYM NPy onpeaeneHnn koadduuymerTa K,
no TabnnyHbIM 3Ha4YeHMAM B hopmyny (6.1) LONONHUTENBHO BBOAUTCS KO3 (ULMEHT aHM30TpOnmMu/ .

7 MeTo4 ncnblTaHMA ropAYNUM WITAMMNOM

7.1 CyuwHocTb meToga

7.1.1 WcnbiTaHye ropsyMm WTaMNoM MPOBOAAT A8 ONpeAeneHns cneayowmnx xapakTtepuctuk gedgop-
MUPYEMOCTN Mep3/10ro rpyHTa; KoaddmuymneHTta ottanBaHus Ath. koahduuymeHTa cknmaemocTv T,, MOAyNs
pedopmanmm E.

7.1.2 XapaKTepucTUKN onpefensoT No pesynbTaTaM Harpy>XeHUs rpyHTa BepTUKanbHON Harpyskoi B
3aboe ropHoli BbipaboTKM (OTKPbLITOM MAW NOA3EMHOW) WAM HENOCPeACTBEHHO Ha MOBEPXHOCTW FpyHTa C
MOMOLLbI LITAMNa C BHYTPEHHUM 060rpeEBOM.

Pe3ynbTaTbl UCMbITaHNA 0DOPMAAIOT B BUAE rpadMkoB 3aBUCMMOCTM OCaf KM LITamMna OT Harpysku.

7.1.3 TMpw ncnbiTaHUK rpyHTa B Wypde pasmeps! Wypda onpefensoT B 3aBUCUMOCTY OT HE06X0ANMOC-
TW KpEenaeHns ero cTeH 1 rny6buHbl Npoxoakn. MMHUManbHble pasMepsl wypda B nnaHe 2,0 x 2,0 m.

7.1.4 BbicoTa ropHoli BbIpaboTKM Npu NPOBeAEHUMU UCMbITaHWi B WTONbHE (WTPEKe) onpefensercs
rabapuTamu ycTaHOBKWU, MPUMEHAEMOW 415 UCNbITAHUIA, N LO/MKHA ObITb HE MeHee 1,8 M.

7.1.5 MpoxoAKy ropHbIX BbIpab0TOK ClieyeT OCyLLeCTBAAThL C y4eTOM TpeboBaHuii 4.7.

7.1.6 TexHONOrno NPOXOAKMN BbIPAbOTKM cnefyeT NPUHUMATb U3 YCNOBUA COXPaHEHNS eCTECTBEHHOIO
CNOXEHUS Mep3/bIX FPYyHTOB.
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7.1.7 Mnowaaka ans NpoBeAeHns UCNbITaHW f0/KHA ObITb CNIAHUPOBaHA U OKOHTYpEHa BOLOOTBOS-
HOW KaHaBO.

7.2 O6opyposaHune nnpubopsbl

7.2.1 B cocTaB yCTaHOBKM 41 UCMbITAHUA FPYHTA rOPAYNM LUTAMMNOM [0/IKHbI BXOAUTb:

- wtamn ¢ BHyTPeHHNM 060rpesomM;

- oborpeBatolyee yCTpoCTBO;

- YCTPOWCTBO AN151 CO34aHNA U U3MEPEHUSA Harpy3Kun Ha LTamn;

- yCTpolicTBa ANS U3MEPEHNS 0CafoK LWTaMna v TemnepaTypbl rpyHTa;

- Hacoc AN 0TKavykn BOfbl.

7.2.2 KOHCTpYKLWSA yCTaHOBKM [0/KHaA 06ecneynBsaThb;

- Harpy>keHue wramna ctyneHamm gasneHusa no 0.01— 0,1 MMa.

- LEHTPUPOBAHHYI0 Nepejayy Harpy3ku Ha wramn,

- NOCTOSIHCTBO AAaB/IEHNS Ha KaXXA0l CTYNEHN Harpy>XeHus;

- UCK/IK0YEeHMe MPOL0/IbHOMO N3rnba Tpyo-wTaHr (KpenaeHne Tpyo-wTaHr Nnpy 60/1blw ol rinybuHe ncnbita-
HW NO YeTbIpeM HanpaBNeHUsIM).

7.2.3 WTamn fosmkeH O6biTb XECTKUM, KPYr/biM W MAOCKMM CO CMJIOWHOM MOAOLWBOA MAOWanbio
F = 5000 cm2(gonyckaetca F = 2500 cm2).

KoHCTpyKuMa WTamna Ao/mkHa ob6ecneyrBaTb PpaBHOMEPHbBI HArpeB eroAHuLLAa 31eKTpoHarpeBaTenamm
1Nu ropsiyen Bogol o Temnepatypsbl He 6onee 90 °C.

7.2.4 O6orpeBatoliee YCTPOWCTBO A0/KHO ObITh PACMOIOXKEHO MO NepumeTpy Wwramna (WwupuHoii 0,3
ero gvameTpa) n obecneymsatb paBHOMEpPHOe oTTanBaHue rpyHTa nog wramnom. MNpu ncneiTaHum rpyHToB C
€CTeCTBEHHOM B/IXKHOCTbIO BblLLE B/IQXKHOCTN Ha rpaHuLe TeKy4YecTn fo/mKHa 6biTb NpegycMOoTpeHa npurpyska
lwTamna, CoOTBETCTBYIOLWAsA BEPTUKAIbHOMY HOPMa/IbHOMY HamnpsKeHUI0 0T COGCTBEHHOrO Beca rpyHTa Ha
OTMETKE UCMbITaHUA.

7.2.5 LlUTamnbl Harpy>awT JOMKPATOM MW TapUPOBaAHHBLIM FPY30M.

7.2.6 YCTpOWCTBO ANA M3MEPEHUS 0CafoK LiTamna AO/MKHO COOTBETCTBOBaTb TpeboBaHMAM 5.2.6 n
5.2.7.

7.3 TloarotoBka KuMCNbITaHUO

7.3.1 Ha noaroToBneHHbIi 3260 ropHON BbIPAGOTKM NO €e LeHTPY WM HENOCPELCTBEHHO Ha NOBEpPX-
HOCTb FpyHTa yCTaHaBAMBaKT LWTaMN C BHYTPEHHUM 060rpeBoM, MOHTUPYIOT YCTPOWCTBO ANS HArpy>XXeHus
lwTamna, penepHyo cuctemy ¢ npubopamu 418 N3MepeHuns ocafok Wwramna.

7.3.2 ToBepxHOCTb FPyHTa B Npejenax naowaamn ycTaHoBKuM Wwtamna Ao/HKHa ObiTb 3aunLieHa [0 HeHa-
PYLUEHHOr0 MEpP3/10r0 FPyHTa U TWaTesIbHO Cr/iaHMpoBaHa. [na fOCTUXEHUA MIOTHOr0 KOHTaKTa MofoLWwBbl
WTaMna c rpyHTOM Mo WTamMn ycTpansalT NOAYLIKY U3 Ma/oBaXHOro necka cpefHein KpynHoCT! TONLUHOM
He 60n1ee 1— 2 cM 4718 TAVHUCTBIX U He 6oiee 5¢M — A5 KPYMHOO6/10MOYHbIX FPYHTOB.

7.3.3 KOHTpOAb rny6uHbl 0OTTauBaHWA FPyHTa NoA WTaMnoM NpoBOAAT C MOMOLLbI0 TEMMepaTypHbIX AaT-
YMKOB M MeTa/lJINYeCKOro Wwyna. TemnepaTtypHble 4aTynku ycTaHaBInBaKT ¢ MHTepBanom B 10 cm B iBe CKBa-
XVHbI AnameTpom 3— 4 cm U ray6uHoi fo 80 cM. npobypeHHble No Kpasm wTamna. CKBaXKMHbI HE06X04MMO
TWAaTeNbHO rMAPOM30INPOBAaTb OXTAKAEHHBIM IMTUHUCTBIM FPYHTOM.

7.3.4 Nepep Hayanom UcnbiTaHWi ANA AOCTVXXEHUSA MOMHOT0 KOHTaKTa lWTaMna c rpyHToM, 06>katuns Bcex
KOHCTPYKTVBHbIX 3/1€EMEHTOB YCTaHOBKM M UCK/TIOYEHNA pa3ynioTHEHNS MEP3/I0ro rpyHTa cnegyet npunoxnTb
Ha wrtamn (6e3 BK/IOYEeHNs ero 06orpesa) HarpysKy obxarus, COOTBETCTBYIOLLYI0 BEPTUKAbHOMY HOPMasibHO-
My Hanps>eHuto OoT COBCTBEHHONO Beca rpyHTa C/? Ha OTMeTKe MCnbiTaHus (C y4eToM CO6CTBEHHOro Beca
lwtamna naeTtanei yctaHoBKM, HecbasiaHCMPOBaHHbIX NPOTMBOBECOM), HO HE MeHee 0,05 MMMa. Harpysky cre-
AyeT BblAepXXuBaTb 40 YCNOBHOW cTabunusauny gecdopmauuy rpyHTta (ocagkv wramna). 3atem (6e3 cépoca
Harpysku 06xaTusi) yctTaHaBIMBalT NokasaHus NprbopoB Ha Hy/1eBble AeNeHuns.

7.4 TlpoBegeHne ncnbiTaHNUM

7.4.1 lcnbiTaHMe NPOBOAAT eBa 3Tana:

1-  3Tan — co3gaHve nog WTaMnoM 30Hbl OTTasBLWIEro rpyHTa Ha rny6uHy 0.5 gnameTtpa wTamna nog
[aBneHueM p, COOTBETCTBYIOLUM HaMpsXXeHUo Ha OTMEeTKe UCNbITaHWsA, U NPUNOXUTb Harpy3ky B COOT-
BeTCTBMMU C 7.3.4.

2- MaTan — ynnoTHEHWE OTTasiBLUErO FPYHTA CTYyNeHYaTo-Bo3pacTarLeit Harpyskoii. O6uiee Yncno cTy-
neHen AaBNeHns LOMKHO ObITb HE MEHee NATU.

7.4.2 Ha nepBom 3Tane wucnbiTaHWii BKAOYalT ob6orpeB lWTamna C NOMOLWbI0 06GorpeBaoLiero
ycTpoiicTBa.
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ltamn o6orpesailoT 40 Tex Mop, MokKa rnybéuHa oTTaMBaHMA NOJ WTaMNOM He CTaHeT paBHON
25— 30 cm. Mocne aToro 060rpeB NpekpallawT, N aanbHellee oTTauBaHWe rpyHTa go rnybuHsl 0.5 guameTtpa
wramna (npumepHo 40 cM) NPOUCXOAMT 3a CHET 3anaca Tenna B 0TTasBWeEM Croe.

Mpy NoOHWXeHUN TemnepaTypbl rPyHTa Ha rny6uHe 40 cm Hke 0 °C cnegyeT NPoBOAUTL KpaTKOBPEMEH-
Hblli 060rpeB WwWramna, obecneynsarLLyii nogaepXKaHne oTTauBaHWsA rpyHTa No4 LWTaMNOM BTeYeHne ncnbiTa-
HWA 0,0 ry6uHbl, pasHoli 0.5 guameTpa wTamna.

7.4.3 OTcyeTbl N0 TeMnepaTypHbIM AaT4yMkKaM Heo6X04MMO NPON3BOANTL HA NEPBOM 3Tane UCnbITaHuA
CHavana yepes KaokAblli Hac. a Nno Mmepe NpUBAMKEHNS rpaHnLbl 0OTTanBaHusa Krny6uHe 40 cM — uvepes Kaxgple
15 MYH.

Ha BTOpoM 3aTane ucnsiTaHMsa oTCYETLl N0 TEMNEPATYPHbLIM JaT4MKaM CHUMAaOT OMH pa3 nepeg npuio-
XEeHneM oyepeHol CTyneHn AasBeHns.

7.4.4 V3mepeHuns rnybuHbl oTTanBaHUsA rpyHTa MeTa/llIMYecKnM Lynom cnefyeT NpoBoANTb Ha NePBOM
aTane UcnbiTaHWA ABaXAbl: NOC/e NPeKpaLLeHys Nporpesa v Npu 4oCTYKEHUN HyeBbIX TeMnepaTyp Ha rnyoun-
He 40 cM. a Ha BTOPOM 3Tane — Kax/blli pa3 nepej npuioXKeHneM o4epeHon CTyneHn jaBneHns.

7.4.5 Tocne ctabununsauuy ocagku oTTasBLIEro rpyHTa Npy HanpsbkeHun a  (NepB.blil 3Tan UCNbITaHUi)
Ha WTamn noAatT CTyneH4YaTo-Bo3pacTalL o Harpy3km (BTOPOi atan ucneitaHnm). Kaxayto cTyneHb gasne-
HWA BblAEPXMBAIOT 10 YCNIOBHOW AechopmaLum rpyHTa (0cagku wramna).

7.4.6 3a KpuTepwit ycnoBHol cTabunmsauun gedopmMauuy NPYHUMAKT CKOPOCTb OCaAKW WTamna, He
npesbiwatowwyto 0.1 MM 3a 2 4 ANA FUHUCTBIX TPYHTOB 1 0.1 MM 3a 14 — [715 NeckoB, KPYNHOO6/10MOUHbIX 1
CU/IbHOBbIBETPESbIX CKaJIbHbIX FPYHTOB.

7.4.7 OTcyeTbl no npubopam ANA U3MepeHusa aedopmalunii NPoBOAAT Ha 060MX aTanax UcnbiTaHWi
yepes 10; 20; 30 1 60 MVH OT Havana UCNbITaHWA M Aanee — Yepes KaxAblli Yac [0 YCNOBHOW cTabunmnsaymm
0CafKu WTamna Ha Kaxkol CTyNeHn Harpy>keHus.

7.4.8 3HauyeHusa CTyneHu gaB/feHUs Ha WTaMn Ha BTOPOM 3Tane UCMbITaHui cnegyeT NpuHUMaTh; As
NecKoB U MHUCTBIX rpyHTOB 0,05 MIMa. Ana KpynHO06/10MOYHbIX rpyHTOB— 0,1 MMa. ANs CUIbHOBbLIBETPEbIX
CKaJlbHbIX rpyHTOB— 0,2 MMa.

7.4.9 Tlocne OKOHYaHMA UCMbITAHUA YCTAHOBKY cnefyeT AeMOHTMPOBaTb, C MOBEPXHOCTM OTTasABLLEro
rpyHTa Nog WTammnom yaanuTb BEPXHUIA c/ioi TonwmHoi 10 cm noTobpaTh ABa-Tpu o6pasua Ans nabopartop-
HbIX ONpeAeneHNn Heo6X04MMbIX XapaKTepUCTUK OTTasBLUEr0 1 YNJIOTHEHHOrO rpyHTa. MNocne atoro cnegyet
yAanuTb Tanblil FPYHT, MU3MEePUTb 1 3apMCcoBaTh Yally OTTasaBLUEro rpyHTa nog LtaMnom.

7.5 O6paboTKa pe3ynbTartoB

7.5.1 ToAaHHbIM UCMbITAHWU BEIYUCNSAIOT CPeAHME 3HAYEHWA TNYOVH OTTanBaHnA rpyHTa (No4 LLEeHTPOM
1 Kpasamun wramna) H v npypalyeHne abcontoTHOM ocafku wramna AS, NS Kaxol CTyneHy AaBneHuns.

7.5.2 Ana kaxzow CTyneHn AaB/eHUs BbIYUCASIOT CPefHME 3HAYeHWA NPUpPaLLEeHNs OTHOCUTENbHOM
0oCcafiKu M MOIHOTO 3HAYeHNs OTHOCMTE TbHOW 0cafKu cnos no hopmynam.

A3, = 7 (7.1)
H,

=5;_i+ AS,. (7.2)

7.5.3 T10 BbIYMCNEHHBIM 3HAYEHUAM CTPOAT rpacmkK 3aBUCUMOCTN OTHOCUTENbHOM 0CagKkM WwTamna ot
paeneHuns 5= f(p) (cm. npunoxexne H).

Ha rpadmke npoBoaaT ocpefHsIoWY0 NPSMY0 METOAOM HavMeHbLWWX KBapaTtoB Wan rpaduyeckum
MeTOAOM.

3a HavyanbHble 3HauYeHnapOn N (nepsas Touka, BKDYaeMas BOocpeAHeHVe) NpMHMMaloT fjaBneHne, pas-
HOoe HanpsXeHU”, 3a KOHEeYHbIe 3HAYEHUAPNK an, — Takue, NPV KOTOPbIX Harpy3ka Bbi3biBaeT NnpupalleHme
ocafKku, NpesbillaloLLee ee 3Ha4YeHVe Ha NpeapblayLleli cTyneHn He 6oee YyeMm B AABa pasa.

7.5.4 KoathhpmumeHT oTTameaHusa A,, no rpacdvky S = /(p) NpMHUMaIOT paBHbIM OTPe3Ky, OTCeKaeMoMy
ocpefHsoLLel NpAMON Ha ocy opanHar.

KoathduumneHT cxxvmaemoctn T MlMa. BbIYMCAAOT Mo hopmyne

T,=— .K 7.3
ap
roe 06— ycTaHaBnivMBaemoe 10 rpadvky npupalieHme 3HauyeHUs OTHOCUTE/IbHOM 0CafKu Ha OCPeaHSAKoLEN
npsiMoli, COOTBETCTBYIOLLEE UHTepBany Mp\
K — 6e3pa3mepHblii KO3 PULMEHT HAMPSXKEHHOTO COCTOAHUS TPYHTA, KOTOPLIA NPUHMMAOT paBHbIM 1.35
AN KPYNHOO6/10MOYHBIX FPYHTOB M CUNIbHOBLIBETPE/IbIX CKas/lbHbIX TPYHTOB. 1.30 — AN NeckoB u
cyneceii. 1.20 — ans cyrnnHkoB. 1.0 — ANs rAvH.
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Mo noJsly4eHHbIM 3HAYEHUSIM T. BbIYMCASIOT MOAY b Aedhopmanun rpyHTa E no dhpopmyne

- . (=)
T,
roep— KoapuuMeHT, 3Ha4eHNA KOTOPOro NPMHNMatoT paBHbiMK 0.8 — ANA KPYMHOO6/10MOYHbIX FPYHTOB 1
CWNbHOBbIBETPENbIX CKaslbHbIX TPyHTOB, 0.74 — AnA neckoB u cyneceii. 0,62 — ANS CYr/IMHKOB,
0,40 — [nNa rvH.
KoahpmupmeHT ATlonpefensoT ¢ TOHHOCTbI0 0,001. KO3 pUUMEHT T ,— € ToYHOCTbI0 0.0001.

8 MeTop4 cpesa UenuMKoB rpyHTta

8.1 CywHocTb MeToaa

8.1.1 WcnbiTaHMA LENNKOB rpyHTa Ha cpe3 NPOoBOAAT A1 OnpefesieHus Cnefylwmx XapakTrepuctTuk
NPOYHOCTU: COMPOTUBNEHUS TPYHTa CPe3y T, yria BHYTPEHHEro TpeHus o, yAebHOro cuenieHns cansa Kpyn-
HOO0G6/T0MOYHbIX FTPYHTOB, NECKOB U FAVHUCTbIX FPYHTOB.

8.1.2 XapaKTepuCTUKM onpeaenstoT No pesynbTaTamM cpesa Lenunka B BbipaboTke (pacuncTke, KOT/10Ba-
He. Wwypde, WTpeke u T. N.) N0 (QMKCUPOBAHHON NMIOCKOCTU KacaTesibHOM Harpy3koil npyv ogHOBPEMEHHOM
Harpy>XeHuu LenmKa rpyHTa Harpyskoii, HopMasibHO KMI0CKOCTM cpesa.

[ns rAHUCTBIX TPYHTOB NO cnewumanbHOMY 3aaHunio MOryT OblTb NPOBEAEHbI UCMbITAHUSA HA Cpe3 No cne-
LnanbHO MOArOTOBIEHHOM NAOCKOCTM (CNOCO6 «MaleK») 1 NOBTOPHBIA cpe3. 3TN cnocobbl NPUMEHSIOT ANS
onpeaeneHns xapakTepUcTUK rpyHTa npy Hanvuny B uccnefyeMom MaccuBe Na0oCKoCTel CKOMbXEHNA U Tpe-
LLMHOBATOCTU.

8.1.3 [lonyckalTcs MCNbITAHUA KPYMHOrabapuTHOro MOHONUTA, OTAENEHHOro OT MaccuBa, B KpynHora-
6apuTHOW Cpe3Ho ycTaHOBKe No Tuny nabopaTtopHoro cpesHoro npuéopa no FOCT 12248.

B kpynHora6apuTHOIi CPe3HOM ycTaHOBKe Npy onpegesieHnn nokasaTte el MPOYHOCTHbLIX CBOWCTB Kpyr-
HO06/I0MOYHbIX FPYHTOB [,ONYCKAKTCA UCMbITAHUS TPYHTOB HaPYLLIEHHOT0 C/I0XEHWSA C 3afjaHHOM MIOTHOCTbIO 1
B/TQXKHOCTbIO.

8.1.4 ConpoTuBneHne rpyHTa cpesy onpegenatoT Kak npefesbHoe CpefjHee KacaTe/ibHoe HanpsXeHue,
npy KOTOPOM LIeNINK FpyHTa cpe3aeTcs No PMKCUPOBAHHON NIOCKOCTM NPU 3ajaHHOM HOPMa/lbHOM [aB/eHnu.
[nsonpegeneHuns 3HauyeHuin «puc He06Xo4MMO NPOBECTY He MEHee TPEeX UCMbITaHUI LLe/IMKOB FpyHTa Npu pas-
JINYHBIX 3HAYEHUAX HOPMasIbHOTO AaB/IEHUS NPU UCMbITAHUN OLHOPOAHOrO FPyHTa B OAHON BbipaboTKe U Ha
O[}HOW rny6uHe.

8.1.5 VcnbITaHMa MOXHO NPOBOANTL A/18 CNEAYOLMUX COCTOSHWUIA rpyHTa:

- NPUPOAHOTO CNOXEHUS Y NPUPOLHON BNXKHOCTY;

- HaCbIMHbIX M HAMBIBHbIX FPYHTOB HE3AaBUCKMO OT B/IXKHOCTH;

- KPYyNHOO6/10MOYHbIX FPYHTOB HapyLUEHHOTO C/I0XEHUSA C 3a4aHHbIMU 3HAYEHUAMM NIOTHOCTU U BRaX-
HOCTW.

8.1.6 McnbiTaHMA NPOBOAAT MO C/IEAYIOLNM CXeMaM.

- KOHCONMANPOBAHHO-APEHNPOBaHHbIN (MeANeHHbI) cpe3 — A3 onpefenieHnsa XxapakTepucTnk npoy-
HOCTU KPYNMHOO6/I0MOYHBIX FPYHTOB, NECKOB U MIMHUCTLIX FPYHTOB C NoKa3satesem Tekyyectu |L< 1 (HesaBucu-
MO OT KO3(phuLUMEeHTa BOAOHACHILLEHNS) B CTAOUIN3MPOBAHHOM COCTOSHUN;

- HEKOHCONNAMPOBaHHbIN (GLICTPbLIN) cpe3 — AN1a onpeAeNieHNs XapakTePUCTUK NPOYHOCTM BOAOHACHI-
W EeHHbIX FMUHUCTLIX TpyHTOB (Mpu S, > 0.85) ¢ nokasatenem Tekyyectu IL £ 0.5 B HecTabuaMsnpoBaHHOM
COCTOSAHUN.

8.2 0O6opypoBaHue nnpubopsbl
8.2.1 B cocCTaB yCTaHOBKW AN51 UCNbITAHUS LeNnKa rpyHTa MeTo40M cpe3a [O/IKHbI BXOAUTD:

- KOMbLO C BHYTPEHHUM fiameTpom Di200 Mm 1 BbicOTOM KonbuaH = |2 *2 1D, Mm.Pa3mMep BK/IOUYEHWA

He fo/mKeH npesblwaTth 1/5 gnameTpa obpasua;

- )KecTKue WTaMrbl pasmepaMun, COOTBETCTBYIOLWNMY BHYTPEHHEMY ANaMETPY KofbLa:

- MeXaH13M 4151 BEPTUKASIbHOT 0 Harpy>KeHus Lenvka rpyHTa;

- MexaH13Mm ANs co3faHnsa cpesaroLieli Harpy3ku C aHKepPHbIM YCTPONCTBOM:

- ycTpolicTBa NS n3mepeHns aedopmaumii Lenvka rpyHTa v npuknagsiBaeMoii Harpysku.

8.2.2 KOHCTpYKUMSA yCTaHOBKM [0/KHA 06ecneynBatb:

- NPUNOXeHNe KacaTeNbHOM Harpy3kv B (OMKCMPOBaHHOW NIOCKOCTU cpe3a uam He 6onee yem Ha 30 MM
BblLle 3TOW MN/I0CKOCTY;
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- nepefayvy HOpMasnbHON 1 KacaTeNbHOW Harpy3oK CTyneHs M1 Un B BUAE HenpepbsIBHO BO3pacTatoLei
Harpy3Kku ¢ NOCTOSAHHOM CKOPOCTbIO;

- rpagyvpoBKy M3MepuTesibHbIX NPUOOPOB M YCTAHOBMEHME MONPaBOK Ha MPeofosieHne TpeHus npu
nepemMelleHnmn Konbla (Lennka) 0THOCUTENIbHO HEMOABWXHOM YacTy YCTaHOBKN.

8.2.3 [1ns co3gaHnsa HOpPMasbHbIX Y KacaTe lbHbIX Harpy3oK NPUMEHSAT AOMKPaTbl UM TapupOoBaHHbIe
rpy3bl.

8.2.4 Mpubopsl (Nporn6oMepsl. MHANKATOPLI MAP.) 415 n3MepeHusa aedopmMalmii cxxaTmsa u cpesa Lenu-
Ka rpyHTa C NOrpewHocTbio He 60s1ee 0.1 MM AO/MKHbI 6bITb HAAEXKHO 3aKpeneHbl Ha MeTanIMYecKon penep-
HO cucteme.

8.3 TloarotoBKa KUCMbITAHUIO

8.3.1 Ha oTMeTKe McnbiTaHUA B BbipaboTKe Bbipe3atoT Le/IMK rPyHTa C MOMOLLbI0 KO/bLA B CNeAyoLem
ropsgkKe;

- KOJIbLLO CMa3bIBalOT C BHYTPEHHEN CTOPOHbI TOHKNM C/I0€M Ba3e/IMHa U KOHCUCTEHTHOW CMasKu;

- KONbLO YCTaHaB/MBAOT Ha BbIPOBHEHHYIO U 3aUYULLEHHYIO FOPU3OHTa/IbHYI0 MOBEPXHOCTb FPyHTa B
3apaHee HaMeYeHHOe MoJI0XKeHre 1 NOCTENEHHO, He oMyCKas NepeKocos, BAABMBAOT KO/bLO BPYYHYIO Un C
NMOMOLLbI0 AOMKPaTa, 06pe3as rpyHT BOKPYr KOMbLia;

- NOBEPXHOCTb FPyHTa B KOJbLE BblpaBHUBAIOT M HA BbIPOBHEHHYI NOBEPXHOCTb YKIaAblBalOT COW
ManoBNaXHOro necka (Mesikoro uau cpegHeli KpyrnHoCTU) TONWMWHON 1— 2 CM ANSA TNIMHUCTBIX TPYHTOB U
3 CcM — AN KPYNHOO6/10MOYUHBIX FPYHTOB.

B HWKHeN YacTun Lenmka mexzay Kpaem KosbLa 1 NOBEPXHOCTbIO FPYHTa B OCHOBaHUW BbIpabOTKM OCTaB-
NA0T 3a30p pasMepoM 1— 2 cM. HO He MeHee 1/2 MakCcuMasibHOro pa3mepa BK/IHYEHWUA, N0 KOTOPOMY A0/HKHA
NPOITV NAOCKOCTb Cpe3a Npu UCMbITaHUU. 3TOT 3a30p A0/HKEH OblTb BOCCTAHOB/EH B C/lyYae ero HapyLieHus
npw NOAroToBKe KCPe3y rpyHTa.

Mpu oT6ope KpynHorabapuTHbIX MOHOMIUTOB LE/IMK FPyHTa OTAenseTcs oT mMaccusa, /19 Yero B ero
HVDKHEN 4acTun Mexay TOPLOM 1 MOBEPXHOCTbIO BbIPaboTKMN A0/KEH OblTb 0OCTaB/IEH 3230P BLICOTON 1— 2 cM.No
KOTOPOMY CfieflyeT NpoBecTn NOAPe3Ky M OTAE/IeHe MOHOINTA OT MaccuBa rpyHTa. 3aTeM NoOBEPXHOCTb OTPbI-
Ba BbIpaBHMBAIOT, a KO/bLO C TPYHTOM JOCTaB/ISAOT KYCTaHOBKE, NpUYeM BO U3bexaHune BbiBana rpyHta ee Top-
Libl 3aKPbIBAIOT CreLnanbHbIMU KpbILKaMu.

8.3.2 Mocne Bblpe3aHUs LenvKa rpyHTa Ha KonbLo yCTaHaB/IMBaT WTaMn Y MOHTUPYIOT YCTPOACTBO
ANA nepegayv HOPManbHOW U KacaTeflbHOM Harpy3ok n penepHyto cuctemy ¢ npubopamu (npornbomepamu,
WHAMKaTopaMmn) ANs n3MepeHns fedopmaimnii cxxaTnsa ucpesa Lenmka rpyHTa.

8.3.3 [lechopmauumu uenvka rpyHTa cnefyet onpefensTb kak cpegHeapnmeTnyeckoe nokasaHuii Byx
nprM6opoB, MKCUPYIOLLKX;

- CMeLeHne NPOTMBOMNOMOXHbLIX CTOPOH KOJblLia B HanpaBfieHMN NPUIoXKeHNS KacaTe/lbHOW Harpysku B
M/IOCKOCTU Cpes3a;

- 0CafiKy NPOTMBOMNOJIOXHbIX CTOPOH LUTamMna OT HOPMasibHOM Harpysku.

8.3.4 MMocne MOHTaxa yCTaHOBKM U M3MePUTENbHOW CUCTEMbI 3aMMUCbIBAIOT HaYanbHble NokKasaHusa npu-
60poB (UM ycTaHaBANBAKT NPUOOPLI HA HyNEBbIE AENEHNS).

8.4 T[lpoBepeHMe UCNbITAHUS MO CXEMe KOHCOAMAUPOBAHHO-APEHMPOBAHHOIO (Men/IeHHOrOo)

cpesa

8.4.1 MpepBapuTenbHoe yNAOTHEHME LEeNuKa rpyHta NpoBoAAT HOPMasbHbIMU AaBNEHUSAMU p. Npu
KOTOPbLIX ONPeAe AT CONPOTUB/IEHNE TPYHTa Cpesy T.

HopManbHble faBneHuns nepefaroT Ha LieIMK FpyHTa nocnefoBaTe/lbHO CTYNEeHAMU: 3HaYeHWsA AaBneHuii
W UX CTyneHei ykasaHbl B Tabnumue 8.1.

Ta6nuuya 81— 3HaueHUs HOPMaNbHLIX AABMAEHWI W CTyNeHeil AaBneHus npu npeaBapuTesIbHOM YNIOTHEHUM
rpyHTOB

HopwmasibHoe fasneHvie p. MMa CryneHn

pyHTbI
P R AeMm

KpynHOO6/10MOUHbIE:
necky rpaBeninCTble, KPYNHble Y CPefHEeN KPYMHOCTU NIOTHbIE;
ruHbl ¢ It 0 0.1 0.3 0.5 0.1
Mecku rpaBenncTble, KPYnHbIe Y CpefHen KpYynHOCTY CpeHent NaoTHOCTH:
necky Mesikue NoTHblE U CpefHel NIOTHOCTU:
cynecu v cyrimHku ¢ /t s 0.5;
mMuHbl c0< /,s 0.5 0.1 0.2 0,3 0.05
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OKoH4YaHve Tabnuuybl 8.1

HopmarnbHoe faBneHve p. MMa CryneHn

TPYHTbI [aBneHvs
P, P» Ap. MTa

Mecku rpaBenucTble, KpymnHble, cpegHeli KPYNHOCTU U MeKUe pbixX/ibie;
Necku NblfeBaTble HE3aBUCUMO OT MIOTHOCTY,

rINHUCTbIE TPYHTLI ¢ IL> 0.5 0.1 0,15 0.2 0.025
OpraHo-MuHepasibHble N OpraHNyecKne rpyHTbl 0.05 0,01 0.15 0.025
8.4.2 Kakayto cTyneHb AaBneHus npu npeasaputesisHOM YNO0THEHUN HEO6X0ANMO BblAEpPXKMBaTb He
MeHee:

-5 MUH — AnA KPYNHOO6/10MOYHBIX FPYHTOB Y JIECKOB:

-30 MUH — ANA FNUHUCTLIX TPYHTOB;

-14 — [ANnsA opraHo-MuUHepasnbHbIX M OpraHNYeCcKuX rpyHToB.

KoHeuHyto CTyneHb BblAepXuUBaloT 4,0 YC/0BHON cTabunmsaumnmn gecopmMauny cxaTna Lenmka rpyHra.

3a KpuTepuii ycnoBHOW cTabunmnsauum gedopmanymm cXXatusa NnpMHMMatoT NpupatieHe ocajKu Lenvka,
He npeBbiwatowee 0,05 % 3a Bpemsi, ykasaHHoe B Tabnuue 8.2.

Tab6nuuya 8.2— Bpems ycrnoBHOI cTabunmsaummn gegopmauun

Bpemsi ycnoBHoI cTabunmsaumm aecopmaLiim,

MUH
TpyHTbI

Cxatve Cpes
Mecku rpaBenucTblie, KpymnHble HE3aBUCUMO OT BAXHOCTU; CPeAHel Kpyn-
HOCTW ¥ Menkue ¢ KoamumeHTom BogoHacklweHnnsa S,s0, 5 30 1
Mecku cpefHen KpynHOCTN 1 Menkve ¢ Koah(ULMeHTOM BoJOHAaCkILLEHUA
0,5<5S,S 1,0; nbineBatble ¢ S,i0. 5.
IIMHUCTbIE TPYHTLI ¢/t s 0,25 60 3
Mecku nbineBatble ¢ KO3IPULUNEHTOM BoAOHACkIWeHns 0.5 < Srs 1,0;
rINHUCTbIE TPYHTbI € 0,25 < 1,0 120 5
OpraHo-MUHepasibHble U OpraHU4eckne rpyHTbl 180 10

8.4.3 B npouecce npeABapUTenbHOro yNI0THEHUS LEMKOB FPyHTa Npu fa/ibHeleM UCMbITaHUN Heo6-
XO0AMMO 3anuncbiBaTb BXXypHane UCnbITaHNiA 3HaYeHns geopmaLmm cxxaTus LesmKos.

OTcyeTbl N0 NpUbopaM Ha KaXKAOoM CTYNeHN Harpy>keHus cnefyeT NpoBOANTb:

- NPU UCMBbITAHUAX KPYNHOOB/10MOYHBIX FPYHTOB M JIECKOB — Ha NMPOMEXYTOUHbIX CTYMEeHAX fAaBNeHns B
Hayane n KoHLUEe CTYNeHW U KOHEYHOW CTyneHu AaBneHus yepes 10 MUH B TeYEHVE NEPBOro Nosyyaca v yepes
15 MyH B TeueHne BTOPOro nosiyyaca, ganee yepes 30 MUH [0 yCNOBHOM cTabunusauny gedopmanmmn rpyHTa;

- IPU UCNbITAHNAX TIMHUCTBIX FPYHTOB — Ha NMPOMEXYTOYHbIX CTYNeHAX AaBneHuns yepe3 10 MUH 1 Ha
KOHEYHOW CTyneHu Yyepes Kaxable 15 M1H B TedeHne nepsoro yaca v 30 MWH B Te4eHWe BTOPOro Yaca njanee
yepes 1440 ycnoBHol cTabunmsauuu gecopmanmm rpyHTa.

8.4.4 Tocne npeABapuUTENbHOrO YNIOTHEHUA TPYHTA M BOCCTaHOBNEHUS 3a3opa (cM. 8.3.1) nposogaT
cpes uenuka rpyHTa npy cTyrneH4aTom uam n1aBHOM YBeIMYEHWN KacaTelbHOM Harpysku.

Mpn nepefave KacatebHON Harpy3ku CTYNEeHAMU UX 3HAYEeHNS He AO/MKHbI NpeBbiwaTth 10 % 3HaYeHus
HOpPMasnbHOM Harpy3ku, Npy KOTOPOI NPON3BOAAT cpe3. Ha Kax Ao CTYNeHN Harpy>XeHns 3anncbiBaloT nokasa-
HMSA NPMGOPOB A5 N3MepeHnsa AedopMalMm cpesa Yepes Kax/ble 2 MUH [0 ee YC/0BHOM cTabnnmsaunm.

3a KpuTepwuii yCNoBHOI cTabnnmnsaumy cpesa NpMHUMAaIOT NpupalleHne nepeMelleHns Konbla B naoc-
KOCTV cpesa, He npesbiwatowee 0,1 MM 3a Bpems, ykaszaHHoe B Tabnmue 8.2.

Mpn HenpepbIBHO BO3pacTallLen KacaTesibHOW Harpy3ke CKOpOCTb cpe3a A0/DKHa OblTb NOCTOSIHHON U
COOTBETCTBOBATb yKa3aHHO B Tabnuue 8.3. flechopmaymm cpesa UKCUPYIOT He pexxe Yem Yyepes 2 MUH.
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Ta6nuya 8.3— CKOpOCTU cpe3a JIECKOB U TIMHUCTbIX FPYHTOB

IpyHTBI CkopocTb cpesa, VbIMvim
MNeckn £0.5
Cynecu £ 01
CyrnnHkun £ 0,05
FNnHbI C© 30 % £ 0,02
FnnHbl ¢ /B> 30 % £ 0,01

NMpumeuyaHune — MNpyUCMbITAHUAX C MOCTOSHHOM CKOPOCTLIO cpe3a crieayeT NPUMEHATb Npu6opbl C aBToMaTu-
4eCKOI 3anmncbio pesynbTaToB UCMbITaHWIA.

8.4.5 VcnbiTaHne cnegyeT cumTaTb 3aKOHUYEHHbLIM, €CNU NPV NPUIOXKEHUN OYepesHOW CTyneHn Kaca-
TeNbHON Harpyskn NPOMCXOAUT MITHOBEHHbIN cpe3 (CpblB) OAHOW YacTu rpyHTa No OTHOLIEHWIO K ApYrov umm
obuwan gethopmauus cpesa npesbicuT 10 %.

Mpw NnpoBeeHNn cpe3a c MOCTOAHHOI CKOPOCTbIO 3@ OKOHYaHWe UCMbITaHNA MPUHUMAOT MOMEHT, Korga
KacaTe/lbHas Harpyska JOCTUrHeT MaKCUMaslbHOr0 3Ha4YeHuUs, Nocse Yero HabngaeTcs HEKOTOPOe ee CHXKe-
HWe UM YyCTaHOBNEHO NOCTOAHCTBO 3HaYeHWA gedopmaLmmn cpesa, unm ecnv obuiee 3HaveHne gedopmaLun
cpesa npesbicnT 10%. Mocne OKOHYaHWA UCMbITAHUA LIeIMKN TPYHTa CnefyeT pa3rpy3nTb M 0To6paTh U3 30HbI
cpesafiBe nNpobbl rpyHTa 419 onpefeneHuns BNaxXHOCTH.

8.5 MpoBefeHne ncnbliTaHUA No CXemMe HEKOHCONNANPOBAaHHOTO 6bICTp0rO cpesa

8.5.1 Ha LeNivK rpyHTa nepefatoT cpasy B 04HY CTyneHb HOpMasnbHOe AaB/ieHue p, Npy KoTopom 6yayT
MPOBOAUTL CPe3 Liefinka rpyHTa. 3HaueHus p ykasaHbl B Tabnuue 8.4.

Tab6nuuya 8.4 — 3HayeHVs HOPMasbHbIX AAB/IEHWUI Mpu cpese

TpyHTLI HopmasibHoe pasrieHve p. MMa
FNMMHUCTBIE 1 OpraHo-MUHepasibHble FPYHTbI C NoKasaTesieM TeKyyecTu:
11< 1.0 0.05; 0.1;0.15
1.0 0.025; 0,075; 0.125

Ecnv npu aTnx 3HaueHusAx 6yaet npoucxXoanTb BblfaBAnBaHNE rPyHTa B 3a30p MeXAY KOMbLOM U NOBEPX-
HOCTbI0 BbIPA6OTKM, TO UCMbITAHUE HEOOXOAMMO NOBTOPUTL HA APYIUX Lle/IMKax Npy MeHbLINX 3HaYeHUAX AaB-
NeHuii.

8.5.2 Cpa3sy nocfe nepejayn HOpManbHOM Harpy3kn NPoOBOAAT Cpe3 Lieivka rpyHTa He 6onee yem 3a
5 MVH C MOMEHTa NMPUNOXKEHNA HOPMaJIbHON Harpysku.

Mpv nepepave KacatenbHOW HArpy3Kku CTYNEHSAMU UX 3HAYEHUS He A0/KHbI NpeBbiwaTth 10 % 3HauveHus
HOpPMasbHOW Harpy3ku, Npu KOTopoi npoBoaaT cpes (cM. 8.5.1), n npunoxeHne cTyneHel AO/MKHO cnefoBaTh
yepes Kaxaple 15— 30 c.

Mpu nepefaye HenpepbiBHO BO3pacTalolleil KacaTe/bHOW Harpy3kM CKOPOCTb cpes3a MpUHMMaloT B
nHTepsane 5— 20 MM/MVH Tak, 4TOObI Cpe3 NPoun3oLLes B TEeYeHNe YKa3aHHOT0 BPEMEHM.

8.5.3 MOMEHT OKOHYaHMA UCMbITaHUA YCTaHaB/INBAKOT B COOTBETCTBMU C 8.4.5. 110 OKOHYaHUN ncnbiTa-
HUA crnefyeT 3aMKCUPOBaTb MaKCUMasIbHYI0 KacaTesibHYI0 Harpysky B npouecce UCnbITaHUa 1 Npou3BecTun
onepauun, npegycMoTpeHHble 8.4.5.

8.6 TlpoBefeHue wucnbITaHUA MO cheynanbHO MNOArOTOB/EHHbIM MOBEPXHOCTAM (crnocob

«MnnaleK») n MeTof,0M NOBTOPHOIO cpesa

8.6.1 Mpu NpoBeAeHNN NCnbiTaHWiA No cNocoby «niawek» Heo6xo4MMO NPOBECTU NOATOTOBKY rpyHTa B
NI0CKOCTY cpe3a B cneayiolieli nocneoBaTelbHOCTU.

- Mocne UCMbITaHWA Ha Cpe3 LiennKa rpyHTa NPUpoAHOro CNOXEHUS YCTaHOBKA [O/KHA OblTb YaCTUYHO
AeMoHTMpoBaHa (KpoMe aHKepPHOro yCTPONCTBA);

- LeNIMK FPyHTa B KOJbLE CleyeT NepeBepHyThL CPpe3aHHol NOBEPXHOCTbLIO BBEPX;

- NOBEPXHOCTb Cpe3a A0/KHA ObITb 3a4MLeHa M BbIPOBHEHA 3anoAINL0 C KpasMu KonbLa:
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- B BbIpaboTKe cneflyeT 3a4nMCTUTb MOBEPXHOCTb FPYHTA M BLIPOBHATL €€ B Npejenax naowaau, gnameTtp
KOTOPOW Ha 20— 30 cM J0/DKEH NpeBbIWaTh AMamMeTp Kosblia.

8.6.2 locne3aBepLlueHnsa NOAFOTOBKM FPyHTa B MI0CKOCTU Cpe3a Lennk rpyHTa cnefyeTt cCHoOBa nepesep-
HYTb NYCTaHOBUTb Ha 3a4LLEHHY NOBEPXHOCTb BbIPAbOTKN.

[Janee cnefyeTt NOAHATL KONbLO BBEPX Ha 5— 10 MM /19 06pa3oBaHmns B NIOCKOCTH Cpe3a 3a3opa Mexay
KOMbLOM M NOBEPXHOCTbIO FPYHTA BbIPab0TKM, CMOHTUPOBATbL YCTAHOBKY B LIe/IOM 1 MPOBOAMUTL UCMbITaHNE.

8.6.3 WcnbiTaHWe cnegyeT NPOAOAXaTb 0 TEX NOP, NOKa CONPOTUBEHME Cpe3y T He AOCTUIHeT NoCTo-
AHHOTO 3HaYeHus.

8.6.4 Tpw npoBefeHMn UcnbiTaHWin No cnocoby NOBTOPHOIO Cpesa cneumnanbHas NoAroToBKa rpyHTa B
NIOCKOCTK cpe3a He TpebyeTcs.

Mocne 3aBeplieHNs cpesa Lennka NpUpoAHOro CNOXEHUS YCTAHOBKY YacTUUYHO AEeMOHTUPYIOT, AaBne-
HVie B JOMKpaTax CHUKalT 40 HYN1S, CHAMAIOT 1Pornbomepsl. perncTpupyolme sepTrkanbHble gedopmaumn.
Mpn 3TOM NokKasaHus ropu3oHTasIbHbIX MPOrM60MEPOB OCTATCA HEM3MEHHbIMU, T. €. QUKCMPYIOT gedopma-
Lnu casura, NoayyYeHHble Npu UCNbITaHNN LennKa.

8.6.5 B mepepHeli yacTn cABMHYTOrO Lennka yctaHaBIMBaloT ynop 4711 Bo3BpaTa Lennka u rupoaom-
KpaT. onupanLwuiica yepes nogknagHyto NanTy B CTeHy BbipaboTku. Co3faBas B JOMKpaTe AaBneHne, nepeme-
WarmT CABUHYTLIN LeIMK B UCXO4HOE NOMoXEeHMEe, KOTOPOe OH 3aHMMan A0 Havana casura. Mpu gocTmxeHum
Lle/IMKOM WCXOAHOr0 MOJIOXKEHUA MPOrnbéomMepsl. (hUKCUpyoLmMe ropusoHTanbHble gedopMaunn, MOKaxyT
HyfneBble 3Ha4YeHUs.

8.6.6 [lomkpat v ynop AnA BO3BpaTa Lenvnka CHUMalT U BHOBb MOHTMPYIOT YCTaHOBKY. lMpoun3BogsaT
CABWT LefvKa no paHee cpe3aHHO NOBEPXHOCTN B COOTBETCTBUN C TpeboBaHMAMY 8.4.

8.7 ObpaboTka pe3ynbTaTtoB

8.7.1 Mo WM3MEepeHHbIM B MPOLECCE WCMbITAHWI 3HAUYEHUSIM HOPMAasbHOM W KacaTeslbHOl Harpysok

BbIYMCNSAT KacaTe ibHble HOpMasibHble HanpsXXeHusi T 1 o. MMa. no hopmynam:

T=10—; (CHY)
A

o=10" (8.2)
A

rae O P — kacatenbHas M HOpMasibHas Harpy3ku KNioCKOCTU cpe3a COOTBETCTBEHHO. KH:
A — nnowapab cpesa, CM2.
Mo n3mepeHHbIM B NpoLecce UCnbITaHUn3HavYeHNsM geopmaLum cpesa A/, COOTBETCTBYIOLUM pasnuny-
HbIM HaMNPSXXEHWsIM T . CTPOAT rpadmk 3asucumoctu T = f(A/) (cM. npunoxkeHue IM).
3a conpoTMBAEHNE FPyHTa NPMHMMAIOT MaKCMaslbHOe 3HaYeHne T. nosyyeHHoe no rpaguky T = f{a/)
npu 3HaveHnax geopmanmm A, He NnpesbiwanWmnx 50 mm.

8.7.2 Yron BHyTPEHHErO TPeHUsA <pMyAenbHOoe cuensieHne ¢ onpeaenstoT no rpaduky 1= 7(p)(cMm.

NnoXkeHue H). NOCTPOEHHOMY Mo pe3y/ibTaTaM He MEHEE YEM TPEX UCTbITAHWIA LLeNIMKOB rpyHTa (CM. 8.1.4).

3HayeHne c onpefensiloT Kak OTPe3oK, OTCEKAeMblii ocpefHsAWeli NpsaMoii rpadmka, NpoBeAeHHO
MEeTOA0M HaUMEHbLUNX KBaAPaToB UK rpadpnyecknMm MeToAoM, Ha OCU OpAMHAT, a tg — Kak yros Hak/oHa
3TOli NpsiMOIA Kocm abeuucc.

9 MeTopg BpawarenbHOro cpesa

9.1 CywHoCTb MeToAa

9.1.1 VcnblTaHua rpyHTa BpaljaTe/ibHbIM CPE30M NPOBOAAT A48 ONpeAefieHnsa crefylWmnx xapakTe-
PUCTUK NPOYHOCTU: COMPOTUB/IEHUSA TPYHTA CPe3Y I, CONPOTUB/IEHUA TPYHTA HEAPEHUPOBAHHOMY CABUTY CU U
OLE€HKM MPOCTPAHCTBEHHOW M3MEHYMBOCTW MPOYHOCTU TIMHWUCTBIX, OPraHO-MUHEPaNIbHbIX U OpraHNyYecKnx
FPYHTOB, B TOM YMC/e C KPYMHOO6/10MOYHbIMU BKIIOYEHMAMMN pasmepamun 2— 10 MM B KoMyecTBe He 6onee
15% no macce.

Ycnosusa npMMeHeHns Metofa npusegersl B Tabnumue 9.1.

17

npu-



FOCT 20276— 2012

Ta6nuuya 9.1 — YCNoBMS NPUMEHEHUS METOAA BpallaTesibHOro cpesa

Ycnosusi NpUMEHEHVst MeToaa

'maporeonorv-
TpyHTbI YecKve Mecro y6uHa Ml‘/IlHl/IMa.ﬂb— Mlemmanb— MuHMasbHan
yCnoBuA npoBezIcHA vchmanvs, MoV AMBMETD  Hblid faveTp nowgaxa
ACTIITAHYS: ” CKBVIHbI, obcagHbIX  cpes3a rpyHTa,
MM TpYy6, MV cm*
CyrnMHKN, rvHbl ¢ IL>0.50:  Bbiwe nHwke B maccuse
opraHo-muHepasibHble © YPOBHA nog- Hwke  3a6os
opraHuyeckme rpyHTbl semHbix Bog  Gyposoiicksa-  0-5—20 89— 146 89— 146 200— 600
YKVHBI
CYrAMHKN, FnHbI ¢ IL> 1; Bblwei Hxe B maccuBe ¢
OopraHo-MuHepasibHble U YPOBHA MOA-  MOBEPXHOCTU 0.3— 20 - - 200— 600
opraHuyeckue rpyHTbl 3eMHbIX BOJ,

9.1.2 McnbiTaHWe BpalyaTeslbHbIM CPE30M MPOBOAST B YC/IOBUSIX MPAKTUYECKOro OTCYTCTBUS PEHUPO-
BaHWs NyTem NPUIOXKEHNSI TOPU3OHTA/IbHON KacaTelbHOW Harpy3Kku U CMELLEHUS TPYHTa N0 LUAVHAPUYECKO
MOBEPXHOCTMU, 06pa3yeMoii BpaLleHNEeM KpbIibUYaTKN HUXKe 32605 CKBaXKUHbI UM B MACCHBE.

9.2 O6opyposaHue nnpubopsl

9.2.1 B cocTaB yCTaHOBKW /15 UCTbITAHNA TPyHTa BpawaTeibHbiM CPE30M A0/KHbI BXOAUTD:

- paboumnii HaKOHEeYHUKe fonacTsMuK (KpblibyaTka);

- WITaHru;

- YCTPOWCTBA A4N1A CO3AaHNA N M3MEPEHNS KPYTALLEro MOMEHTa;

- YCTPOCTBO A4/19 BAABNVBAHUA KPbINbYATKN B FPYHT.

Lna ncnbiTaHns rpyHTa B MacCcMBe YCTAHOBKY OMNOHAOT YCTPOWCTBOM A1 OTK/IIOYEHUS KPblNbYaTKN OT
LUTAHT, NO3BONSAIOWNM U3MEPATb TPEHME LUTAHT O FTPYHT NPW HENOABUXHOW KpblibYaTKe.

9.2.2 KOHCTpyKUUS yCTaHOBKM fOMKHa 0becneynBaThb:

- BAaB/MBaHNE KpPbl/ibYaTKM B TPYHT HUDKe 326051 OMbITHON CKBaXMWHbI UAN MAcCuB 1 (hMKcauuio ee Ha
3a/JaHHOW ry6UHE;

- nepefavy KpyTsLEero MOMeHTa Ha Kpbl/ibYaTky;

- rpafyvipoBKy YCTPOICTBa A1 U3MEePEeHNs KPYTALLEro MOMEHTA;

- (hMKCcMpoBaHWe LWTaHr Ha 3afaHHOW rnybuHe, MCKAYalolee caMoNpon3BOo/ibHOE BepTUKasibHOe U
ropu3oHTasIbHOE NepemMeLLeHNS WTaHT U KPbINbYaTKu.

9.2.3 YCTaHOBKM A0MXHbI UMETb TEXHUYECKUIA MacnopT, MHCTPYKLMIO N0 IKCNAyaTauny v rpagynpoBoy-
Hyl0 TabnLy NpeAnpuUATUA — U3rOTOBUTENS U3MEPUTENIbHOT0 YCTPOKCTBA.

9.2.4 ToBepKn N3MepuUTeIbHOMO YCTPOCTBa HEO6XOANMO NPOBOAUTL NPU NONYYEHWUN ero C Npeanpus-
TMSA 1 Nepef Bble3[0M Ha nosieBble paboTbl, HO HE peXke OAHOro pasa B 3 MeC. a TakxXe Nnocne BbIBNEHNA U
yCTpaHeHns HemcnpaBHOCTEW N3MEPUTENIbHOT0 YCTPOMCTBA UK 3aMeHbl ero geTtaneli. PesynbTaTbl NOBEPOK
crnefyeT ohopMIATL aKTamu.

9.2.5 MNepurogunyeckn HeO6X0ANMO NPOBEPATL NPAMOSIMHENHOCTb WTAHT NyTEM UX COOPKM B 3BEHbA ANN-
HOWA 3 M Ha POBHO NOBEPXHOCTN. OTK/IOHEHME 3BEHBLEB LUTAHT OT NPAMO IMHUW HE ONXKHO NPEeBbIWAaTh 3 MM B
No60W NI0CKOCTY MO BCEW f/IMHE NpOoBePAEMOro 38eHa. ConpsKeHUs 3BeHbEB LUTAHT Takxke A0/MKHbI obecne-
4ynBaTb NPAMONHENAHOCTb.

9.2.6 B 3aBMCUMOCTM OT BUAA NCOCTOSHUA FPYHTa UCMONb3YIOT CieAytoLme TUMbl KpblibYaTKy (CM. Nnpu-
noxewxue P):

-TUn | — Npu UCnNbITaHUAX FANHUCTLIX TPYHTOB € 0,5 < ALE 0.75. opraHo-MuUHepasibHbIX FPYHTOB, B TOM
yncne ¢ KpynHoo6/10MOYHBIMY BKKOYEHUAMN pa3mepamu 2— 10 MM. B KosimyecTBe MeHee 15 % no macce.

- Tvn Il — Npu ncnbITAHUAX TNNHUCTBLIX TPYHTOB € 0,75< It £1. opraHo-MnHepasnbHbIX, B TOM YMC/e C Kpyn-
HO06/10MOYHbIMU BKNOYEHMAMU pasMepom 6onee 10 MM, B KonnyecTBe meHee 15 % no macce;

- TN Il — npu UcnbITaHUAX FUHUCTBIX TPYHTOB € A > 1, OpraHo-MuUHepanbHbIX Y OPraHUyecKmnx rpyHToB
(6€e3 KpynHOO6/10MOUHBIX BK/TOUEHNIA).

9.2.7 YCTPOICTBO 4151 U3MEPEHUst KPYTALLEero MOMeHTa 40/KHO 6bITb NporpagynpoBaHo. Mo pesynbTa-
Tam rpaflyMpoBKU COCTaBAAT rpadvk (TabauLy) 3aBUCUMOCTM KPYTALLEro MOMeHTa M, KH cM, OT nokasaHuii
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N3MepuTenbHOro yctponcTaa N. CM, Y BbIYMCASIOT NOCTOSAHHYI0 XapaKTePUCTMKY M3MEPUTENBHOIO yCTpolicTBa
n. kH. no chopmyne

(-1

9.3 T[loAroToBKa KUCNbITAHUIO

9.3.1 TpumncnbITaHUN FPYHTa B CKBaXKMHE NPOXOAKY OMbITHON CKBaXKMHbI OCYLLECTBAAIT C y4eTOM yKasa-
HWi1 4.4.

3a60i1 OMNbITHON CKBaXMHbI A0/KEH 6bITb pacnonoXeH Ha 0.4— 0.5 M Bbilie OTMETKMN UCTbITaHWA FPyHTa.

9.3.2 CobpaHHYy KONMOHHY WTAHT C KPbl/TbYaTKO 06Leii AnnHoM Ha 0.8— 1,2 M 60nbLue rny6uHbl OTMET-
KN UCMbITAHNA FPYHTa BEPTUKaNbHO (M0 0TBECY) OMYyCKaloT B CKBAXKUHY 1 NJ1aBHO BAABMINBAIOT B IPYHT, 3ary6-
NIAA KPbI/IbYaTKY 0 OTMETKU UCTIbITAHUA.

9.3.3 Tlpu ncnbITaHUN rPpyHTa B MacCUBE KpPblNbYaTKy BAABNBAIOT B FPYHT, NPUMEHSSA B C/lyYae Heo6Xo-
AVIMOCTM pblyarv, AOMKpaThl UK cneynanbHble yCTPocTBa, NOCTENEHHO HapalyBas KOIOHHY LTaHr .

9.3.4 Tocne norpy>KeHusi Bepx KOJIOHHbI LUTaHT COeAUHSAIOT C FO/IOBKO YCTPOMCTBA A5 CO34aHuNA ©
N3MEPEHNs KPYTSALLEro MOMeHTa 1 3annCbiBaloT HayasibHble NoKasaHus npuoopos.

9.4 TlpoBepeHne ucnbiTaHnsa

9.4.1 C nomoLlbto ycTpoiicTBa AN CO3AAHUS KPYTALLEro MOMEHTa BPaLlaloT KOMIOHHY WTAHT C KPblib-
yaTkoii ¢ yrnoBoii ckopocTbto 0,2— 0.3 rpag/c. Mo Mepe BpalLeHNs 3anucbiBAT NOKaszaHus Npubopos Ans
N3MepeHus KpyTsLLero MoMeHTa 40 AOCTUXEHUSt MaKCUMa/IbHOT0 NoKasaHus A/Tax.COOTBETCTBYIOLLEro MaKcu-
MaslbHOMY 3HAUYEHUI0 KPYTALLEero MoMeHTa MTax.

9.4.2 [lanee npofo/mKalT BpaLleHME C Yr/I0BOI CKOPOCTbI0 2— 3 rpaa/c [0 YCNOBHOW cTabunusaumm
3HAYeHUiA KPYTALLEero MOMEHTA, AOCTUraeMoli 3a 2— 3 NoJIHbIX 060pOTa WTaHW, U 3aMUCbiBAOT YCTAHOBUB-
Wweecs 3HaYeHne JIACT, COOTBETCTBYHOLEE YCTAaHOBMBLLEMYCS 3HAYEHMWIO KPYTALLEro MOMeHTa Mc.

9.4.3 TMpwW UCMLITAHUM TPYHTA B CKBAaXKMHAX [OMYCKAETCS HE YUMTbIBATb TPEHME WTAHT KPblIbYaTKM Mo
TPYHTY U NPUHMMATL KPYTALWUIA MOMEHT Ha NpeooneHrne 3Toro TpeHus MO paBHbLIM HyfH.

9.4.4 Tpw “cnbiTaHUM TPYHTA B Maccuse Ans onpegeneHns MO 0TCOEAUHSOT KPbliIbYaTKy OT KOOHHbI
WITAHT M ONpeAensioT NokasaHus n3mMepuTensHoro npuéopa JY B cooTBeTCcTBUM € 9.4.2.

9.4.5 VicnbiTaHUsi B MaccuMBe MOXHO NPOBOAMWTb A0 FYGUHbI, FAe OTHOLEeHWe

/F-~m" ;>05

Mpn MeHbLNX 3HAYEHNAX 3TOrO OTHOLLIEHUS UCMbITAHWE CeAyeT NPOBOAUTL B CKBXKUHE.
9.5 O6paboTka pe3ynbTaToB
9.5.1 MoAgaHHbIM UCMbITAHWI BbIYMCAAIOT KPYTSALME MOMeHTbl MTH. Mcn Mano dopmynam:

92)
mc= n- J/CL ©.3
MO- 1. NO, (9.4)
rae N — MNOCTOSAHHAs U3MEPUTE/NLHOIO YCTPOiACTBa, KH. onpegensemas no pesynbTatam rpafyMpoBKu;

A/a;e(‘ NAT— MakcvmanbHoe 1 yCTaHOBUBLLEECA NOKa3aHUs U3MEpPUTENLHOIO yCTpOVICTBa, CM;

Na— nokasaHue U3MepuTesIbHOro YCTPOWCTBA, XapaKTePMU3yIoLee TPEHNE WTAHT 0 FPYHT Npy OTK/I0-
YEHHOI KpblbyaTKe, CM.
9.5.2 3a conpoTuB/IEHUE FPyHTa Cpe3y Trax,Mra. NpMHMMaloT 3HaYeHue, onpegensemMoe no goopmyse

M. M,
Trax ©5)

roe B — nocTosHHas KpblibyaTKu, CM3, NMpuHMMaeMas B 3aBMCUMOCTM OT TUNA KPbIZIbYaTKM MO NPUN0XKEHUIo P.

9.5.3 AN TMWHUCTBIX, OpPraHo-MUHEpPasbHbIX N OpraHNYecknx BOA0HAaChIWEHHbIX TPYHTOB MO pe3y/bTa-
TaM UCNbITaHUA METOAOM BpalllaTeNnbHOro cpesa onpeaendaT COnpoTuBNeHe HeaApeHNpoBaHHOMY CABUTY CO.
NPpUHUMas Cn = nrex.
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MpunoxeHne A
(pekomeHayemoe)

MeToa ncnbiTaHUA rPyHTa NPECCUOMETPOM C CEKTOPHLIM NPUNOXKEHNEM Harpysku

A.1 CywHocTb MeTOfa

A.11 MWcnbiTaHne rpyHTa NPeccUoOMETPOM C CeKTOPHbLIM MPUMIOXEHUEM Harpysku NpoBOAAT ANA onpeaeneHus
Moaynsa gecopmaummn £ n Mogyns ynpyroct  NeckoB M/IOTHLIX U CpefHen NI0THOCTYU, MNHUCTLIX FPYHTOB C NokasaTe-
nem Tekydyectu IL£ 0.50. a TaKkke noslycKasibHbIX U CKa/lbHbIX FPYHTOB.

A 1.2 Mogynb gedopmanmmn onpegensioT No pesyibTatam Harpy>XeHusi rpyHTa B CTEHKaX CKBaXKMHbI FOPU30HTasTb-
HOIi Harpy3Koii, nepeaBaemoii Ha rpyHT ABYMs CTa/lbHbIMU NyaHCOHaMMU-lITamnaMun, pacnonaraeMbiM1 Ha gmameTpasb-
HO NPOTMBOMOIOXHBIX CTOPOHAX CKBaXXMHbI. MoAynb YNpyrocTv onpefensoT no pesynbTaTtaM nocneyolwein pasrpysku
rpyHTa.

Pe3ynbTaTbl MCMbITaHUsA 0QOPMASAIOT B BUAE rpadrika 3aBUCMMOCTN FOPU3OHTasIbHbIX NepemMelleHnii rpyHTa ot
rOpU30HTa/ILHOTO AAB/IEHUA.

A 1.3 Tpu NpoxoJKe OMbITHOV CKBaXXWHbI cnefyeT cobnoaaTts TpebosaHns 4.4.

A.1.4 [inameTp CKBaXKMHbI HE IO/DKEH NpeBbIWaTh AnaMeTp 30H4a npeccuomeTpa 6osee Yem Ha 10 Mm.

A.2 O6opypoBaHue nunpuéopel

A.2.1 B cocTaB yCTaHOBKM (MPeccromMeTprnyeckoro KOMmaeKca) Ans UCNbITaHNSA FPyHTa MPeccMoMeTPOM C CEKTOp-
HbIM MPUIOXKEHNEM Harpy3K1 [O/DKHbI BXOANUTb.

- 30Hf, CABYMS CTa/IbHbIMU MyaHCOHaMu (OANH N3 KOTOPbIX ABASIETCA BbIABVKHBIM), 06€CneyYnBatoLLnMmn CEKTOPHYO
nepejavy Harpysku Ha CTEHKU CKBa>KUHbI;

- Harpy3ouHo-pacnpegenutesisHoe yCcTpoNCTBO A5 CO34aHNA 1 U3MEPEHNS JaB/ieHns B kamepe 30H4a 1 obbema
3aKaynBaemoli a rugpocuctemy pabouyei XmakocTu. HarpysodHo-pacnpegenuntenbHoe yCTPOCTBO BKouYaeT B cebs
npecc-o6beMomep. py4HOl Hacoc, MaHOMeTp, pabounii U COPOCHOM BEHTUIN;

- HamnopHbI TPy60NpoBoA, C NOMOLLbIO KOTOPOTO AaB/ieHne paboyeil >KMaKoCTUOT Harpy3oyHo-pacnpegenuTeibHo-
ro ycTpolicTsa nepefaercs B kKamepy 30Hze.

- MepHas eMKOCTb € paboyeil XnaKocTbio. B kauecTBe nocnegHelt UCNonb3yoT rnapasanyeckoe, TpaHcopmaTop-
HOe WK Apyrue HearpecCuBHbIE Mo OTHOLLIEHWUI0 KPe3nHe Macna;

- TapUPOBOYHbIE KOMbLA.

A.2.2 KOHCTPYKLUSi yCTaHOBKM A0/KHa 06ecneynBaThb:

- BO3MOXHOCTb CO3JlaHNs aBNIeHNS Ha FPYHT CTYNEHAMN, BE/IMYMHA KOTOPbIX & 3aBUCUMOCTM OT TUMa U COCTOSAHMSA
rpyHTa MoXkeT MeHaTbesA oT 0.05 o 1.0 MMa;

- NOCTOSIHCTBO aB/IEHNSA Ha KaXKAO0M CTYNEHN Harpy>eHus;

- cBO6OAHBIN X04 NyaHCOHa (BblABWKEHME ero u3 Kopryca 3oHga) Ha 15— 20 mMm.

- BO3MOXHOCTb TapMpPOBKU 30HAA.

A.2.3 Mnowapb Harpy>keHns rpyHTa nyaHcoHaMu J0/mMKHa ObiTb He MeHee 200 cm2.

A 2.4 TlorpelwHoCTb U3MepPEHNS iaB/IeHNS B KaMepe 30H4a He [0/DKHa NpeBbIwaTth 5 % CTyneHu AaBneHus.

A.2.5 TlorpelHoCTb M3MepeHns AnameTpasbHbIX NepemelleHnli CTEHOK CKBaXKMHbI He Jo/hKHa npeBbiwaTb0.02 mm
B npegenax paboyero xoAa nyaHcoHa, KOTOPbIA A0/MKEH GblTb HE MeHee 5 MM.

A.2.6 M3mepeHue nepemelleHnii NyaHcoHa NPOBOAAT onpegeneHnem obbema paboyeil XUgKocTh, pacxoayemoit
Ha paclnpeHne Kamepbl 30HAa.

A.3 MNMoAroToBKa KMUCNbITAHUIO

A.3.1 Mepepn npoBefeHMEM UCNbITaHWI B CKBaXKMHE NPOBOAAT ONPECCOBKY MMAPOCUCTEMbI AaB/IEHNEM Bbllle MaK-
cumanbHOro paboyeropTaxHa 20 % 1 TapupoBKY NPEecCOMETPUUYECKOro KoMMeKea. 15 3Toro 3044 noMeLaiT B Tapupo-
BOYHbIE KOJIbLia M MPOBOAAT Harpy>XeHne BCero KOMreKca B pexxmme, NpUHATOM A1 ONbITOB. 3TN onepauun NoBTopsoT
rnocsie onbITOB B KaXXO0/ CKBaXXMHE U MOC/e KaXAoro nepemMoHTaxa rugpocuctems! (M3MeHeHUst A4nHbl Tpy6Gonposoaa,
3aMeHbl MOBPEXAEHHOr0 3/1aCTUYHOMO CU/TOBOMO 3/1IeMEHTa U M1P.).

YueT gedopmMmnpyeMocTy caMmx Kosew, NpoBOASiT Mo pe3y/ibTaTaM CreunasbHON Nx TapupoBKX C UCMO/b30BaHNEM
VHAMKATOPOB YacoBOro TuNa.

A.3.2 Tocne npoBeAeHUs TapMPOBKM 30HA, Ha BYPOBbLIX LUTAHIaxX OMYCKaloT B CKBaXXUHY Ha 3a4aHHY0 FNy6uHy. 30HA,
ycTaHaB/IMBalOT Tak. UTO6bI ero cepeAnHa 6bln1a pacnonoXkeHa Ha 0TMeTKe UCTbITaHus.

C noMmoLLbi0 PyYHOro Hacoca B rMApocUcTEME YCTaHOBKYM N1aBHO NOAHMMAIOT AaBieHne A0 HavyaibHOM BeTMUYUHDI
pO. Npu KoTOpoI 06ecneynBaeTCs HaAEXHbI KOHTaKT MyaHCOHOB CO CTEHKOWN CKBaXKMHbI, MOC/1e Yero Py4YHO Hacoc OTK/It0-
YaloT OT rnapocucTemsbl. MNpu 3TOM N3MEPSAIOT HaYasIbHbIN U KOHEYHbIV YPOBHU paboyeii XXnaKocTh B MEPHOW eMKOCTU, YTO
Heo6xo0AMMO AN8 onpeAenieHns gnaMmeTpa CKBaXXWHbI B MeCTe UCTbITaHWs.

[aBneHune pOnpu o6pa6oTKe OMNbITOB U MOCTPOEHUN FPaPUKOB UCTILITAHWIA NPUHMMAIOT PaBHbLIM HY/HO.
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A.3.3 Tpy YCTOMUMBBIX CTEHKAX CKBKMHbI OMbITbl HAYMHAKT C 60/1€€ TNly60KUX OTMETOK, MOCTEMNEHHO NOAHUMAs
30HA, Ha Apyrvie 3afaHHble OTMETKM UCTIbITaHWA.

A.4 TpoBepgeHue ncnblTaHnsa

A.4.1 VicnblTaHMA NPECCUOMETPOM C CEKTOPHLIM MPU/IOXKEHEM Harpysku NpoBOAAT B COOTBETCTBMM C 6.4.1.

A.4.2 Kaxayw CTyneHb fAaBneHUs BblAEPXMBAOT A0 YCNOBHOW cTabunusauun gedopmauumn rpyHta B COOT-
BETCTBUU C6.4.2.

3a KpuTepuii ycnoBHOW cTabunusaunn gedopmManun NpUHUMaT CKOPOCTb YBENNYEHNUA pafuyca CKBaXKWHbI, He
npesbiwatollyto 0.1 Mv 3a Bpems, ykaszaHHoe B Tabnmue 6.2. CKOppeKTUpoBaHHOE C yYeTOM npuMeyaHmns 2.

A.4.3 PeXxuM ucnbiTaHWii Ha3HayalT B COOTBETCTBUM C yKasaHuAMN 6.4.3 n 6.4.4.

A.4.4 V3mepeHusa gedopmMauunii rpyHTa Ha Kedk[ol CTyneHu [aBfieHUs NMPOBOAAT C MOrPeLHOCTbI0 U3MepeHus
nepemetleHunii 0.02 MM 1 ¢ YacTOTOl, NpUBEAEHHOI B Tabnumue A.1.

Faénuuya Al— ToOpsSAOK CHATUA OTCYETOB AeopMaLmii NpU UCMbITAHUSX IPECCUOMETPOM C CEKTOPHBLIM NPUIOXKe-
HUEeM Harpysku

Pexxvm mcnbimaHmna

IpyHTbI
MegneHHbIA BbICTpPbIV
Meckun Yepes Kaxable 2 MUH B TedyeHve nepsBbiX Yepes kaxable 20 ¢ B TeyeHue nepsbIX
10 MuH. ganee Yyepes 5 MUH 2 MVH. fanee yepe3 1 MUH
FnnHKCTBIE UYepes Kaxgple 4 MVMH B TeYeHMe MepBbiX  Yepes Kaxayl MUHYTY B TeYeHMe NepBbiX
20 MuH, fanee yepe3 10 MUH 5 MVH. ganee yepes 3 MUH

MonyckasibHble U CKaslbHble  Uepes KaKaylo MUHYTY B TedeHue nepBbix  Uepes kaxable 15 ¢ B TeueHue nepsoit Mu-
5 MVH. fanee yepes3 3 MUH HyTbl. fanee yepes 1 MUH

A.5 O6pab6oTKa v npeAcTaBneHve pe3ynbTaToB

A.5.1 MocTpoeHune rpadmKoB UCMbITaHNSA NPOBOASAT B COOTBETCTBMM C 6.5.1.

A.5.2 Mopynu gecdopmaunn rpyHTa £. MMa. onpeaensoT B cOOTBETCTBMM € 6.5.2 1 6.5.3.

A.5.3 [ns coopyeHuii ypoBHeli 0TBETCTBEHHOCTU 1l 1 |1l Npy 6LICTPOM pEXUME Harpy>XXeHust MoAy/b fAedopManmnm
rpyHTa £. MMa. gonyckaeTcsa onpeAensits no popmyne

£»K V 10 (A1)

roe K — nonpaBouHbIli KO3 (ULNEHT Ha 06beMHbIN adhpekT (K = 0.86);
T — K03(hhMLMEHT YCNOBNIA HArpy>KeHUs, 3aBUCALL NI OT KoapduumeHTa MyaccoHa v 0T YrioBoro pasmepa naowag-
KU Harpy»eHusi 20, KOTopblli onpeaensieTcs no HomorpaMmme (CM. pUcyHOK A.1);
10 — HavasbHbIli paAnyC CKBaXXMHbI, COOTBETCTBYIOLLMIA 3HaYeHaM pOun ArO Ha rpadmke ncnbiTaHua Ar = /(p), cm;
Ap — npuvpaLeHne gaBeHns Ha CTEHKY CKBaXKMHbI MeXay [BYMSA Toukamu, B3ATbIMU Ha ocpegusioLeii npsmoii, MMa;
Nr— npupatieHne nepemeLleHns CTEHKN CKBaXMHbI (N0 pagnycy), cooTBeTCTBYlOWee Ap.CM.
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f$— nonoBuHa yrna cekTopa HarpyXeHusi; v — Ko3hULMEHT nonepeyHoro pactumpenmst (MyaccoHa)

PucyHOKA.1— Homorpamma ans onpegeneHusi KoaduumeHTa ycnoBuii Harpy>keHust 4* npu onpegeneHumn
Moaynsa gedopmayum rpyHTa
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MpunoxeHve b
(pekomeHgyemoe)

METOA ncnblTaHNUA NonacTHbIM NpeccCUoMeTpom

b.1 CywHoCTb MeTOAa

b.1.1 VcnbiTaHWMA NoNacTHbIM NPeccMoMeTpoM NPOBOAAT ANs onpeaeneHns moayns gedopmaunv E neckos, rnm-
HUCTbIX. OPraHO-MUHepPasibHbIX N OPraHNYeCKUX rpyHTOB.

b6.1.2 Mogynb gecopmauun onpefenaoT NO pesynbTaTaM Harpy>eHusi WTamnos-sionacTeli ropu3oHTasbHOM
Harpyskoii B CKBaXXVHe U MaccuBe rpyHTa nocpeAcTBOM CrleLuanbHOro Harpy3o4Horo ycTpolicTBa, pacrnonoXeHHOro Ha
NOBEPXHOCTW.

PesynbTaTbl UCMbITAHUIA OMOPMAAIOT B BUAe rpadmka 3aBMCUMMOCTM MepeMelleHns LWTamMnoB-sonactein ot
Harpysku.

B.1.3 Mpw npoxozKe onbITHOM CKBaXKMHbI ceayeT cobnogatb Tpe6oBaHus 4.4.

5.1.4 Tpun ncnbITaHNAX B CTEHKAXCKBAXXMH ANaMeTPCKBaXKMNHbI fO/MKEH ObITbMEHbLUE PACCTOAHNA Mexay LWTamna-
MU-N0MacTAMU He MEHee YeM Ha 2 CM.

6.1.5 Mpun ncnbITaHNAX HKE 326051 CKBaXKMHBI MUHUMasIbHas FNy6rHa NOrPY>KeHUS1 HAKOHEYHMKa OT 32605 CKBadKM-
Hbl 0 BEpXa WTamna-nonacTu Ao/HKHa 6bITb HE MeHee MOJI0BUHbI [/IMHbI lWWTaMna-10nacTu.

6.2 O6opyposaHue n npubopel

6.2.1 B cocTaB yCTaHOBKW AJ151 UCMbITAHWUA FPYHTA JIONACTHLIM NMPECCMOMETPOM [0/KHbI BXOAUTb.

- HAKOHEYHWK CO LWTaMnaMm-10NacTaMN U Hanpas/SOLWNM CTakaHOM;

- YCTPOICTBO AN1A CO34aHNA U U3MEPEHMNS faB/IEHNS Ha LUTaMMbl-SI0NacTN HAKOHEYHNKa;

- YCTPOICTBO AN1A U3MEPEHUS NepeMeLLeHNs LWTaMMnoB-10nNacTei HakoHeYHNKa.

6.2.2 KOHCTpYKLWSA yCTaHOBKU A0/KHA 06ecneyumnBatb:

- BO3MOXXHOCTb CO3JaHunA faB/ieHns Ha rpyHT cTyrneHdamm no 0,01— 0.1 MMa;

- NMOCTOAIHCTBO AaB/IEHNA Ha KaXKAOW CTYNEHWN HarpyXXeHus;

- BO3MOXXHOCTb TapMPOBKMN HAKOHEYHUKA CO LiTaMnamm-1onactamm.

6.2.3 HaKOHeYHWK JO/KEeH COCTOSITb M3 ABYX XECTKMX LUITaMNOB-0nacTei NpsMoyrofibHON (hopMbl, pacnoioXeH-
HbIX CUIMMETPUYHO OTHOCUTESIbHO OCU HaKOHeYHMKa. Maowaab wramna-aonacTu A0/HKHa COOTBETCTBOBaTbL TPe6oBaHUAM
Tabnuupl 6.1.

6.2.4 YCTpOWCTBO 719 U3MEePeHns faBfeHUst Ha WTamMmbl-IonacTu fO/MKHO o6ecneynBaTb n3MepeHve AaBeHus ¢
norpeLHocTbio He 6onee 5% CTyneHn faBnexHus.

B.2.5 YCTpOlicTBO O/19 U3MEPEHUSI MEepPeEMELLEHMNI LWITaMNa-0nacT B rOPU3OHTa/IbHOM Hanpas/ieHUN [0/IKHO
obecneunBaTb M3MepeHue getopmalmii rpyHTa c NorpewHocTbio He 6onee 0.1 MM B npegenax He MmeHee 50 MM Npu UCMbI-
TaHNAX OpPraHo-M1UHepasIbHbIX M OPraHNyeCckuX rpyHToB. 20 MM — /11 OCTasIbHbIX FPYHTOB.

Ta6nuya B.1— Pa3vepbl Naowaam WTamna-nonacTv B 3aBUCMMOCTY OT BUAA FPYHTOB MPY UCMbITAHUSX IONACTHLIM
npeccromeTpom

MonoxeHne MecTo MuHMasibHas
npeccvomMeTpa ny6uHa nnowaap*
T pyHTLI OTHOCUTE/TbHO YPOBHA  UCTIbITaHUsA, M ”VFIJS_IB:#;'LV; LUTammMa-iornacTu,
noA3emMHbIX BO4, cm*
FnnHbI 1 cyrnnHkK ¢ Ic £0.25; Bbllwe ypoBHA nopg- 10 B CTeHKax 300
cynecu ¢ J< 0 3eMHbIX BOZ, flo CKBaXKMHbI
MNeckn (YCTONYMBbIE B CTEHKAX CKBaXXMHbI) BuIlle VDOBHS MO Ao 10 B CTeHKax 600
NnHbI 1 cyrnnHkn ¢ 0,25 < /£ 0.75; 3eMHbI)¥‘;0 A CKBAKMHD!
cynecn cOE£ILE1 A Hwxe 10 150
MNeckn (HeycToluMBbIE B CTEHKAX CKBaXMHbI)  Bbile u HKe ypoB- Ao 10 Hioke 33608 300
CAnvHbI 1 cyrnnHkK ¢ /t > 0.75; HA NoA3eMHbIX BOf, CKBAKHBI
cynecu ¢ IL>1 Hwxke 10 150
BbILLIE W HIDKE YPOB- o 8 maccuse
Mo Bcen
FNMHUCTBIE 1 OpraHo-MUHepasibHble HA MOA3EMHbIX BOJ, 6e3 GypeHus 600
Tonue CKBa>KUHbI
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OKoHuaHue Tabnuubl 6. 1

Monoxxexve Mecro MuHuMasibHas
npeccro*ietpa Iny6uHa riowaas*
TpynTbI npoBeaeHVa
OTHOCUTE/IbHO YPOBHA  WCMbITAHWSA, M ACTTAHVA LLUTammna-fonacTu.
NoJA3eMHbIX BOZ, cM*
Bbiwe ypoBHA noa- B CTeHKax
yp A o 10 600
3eMHbIX BOJ, CKBaXKVHbI
OpraHuyeckne
Bbliwe v HKe ypoB- Mo sceii Hwmwke 3abosn 300
HS1 NOA3EMHbIX BOJ, Tonwe CKBa>KUHbI

* COOTHOLLIEHME CTOPOH LWTamna-nonacTn AO/MKHO 6bITb He 6onee 3:1. PaccTosiHMe Mexay WTamnaMm-nonactaMum
AO/MKHO 6bITb HEe MeHee 1.5 VX LWPWHBI.

5.3 lMoAroTtoBKa KMCMbITAHUIO

6.3.1 yCTaHOBKy HaKOHEYHUKa CO WTamMmnamMmun-nonactaMu npoBoaAT Tak. 4TOOGbI cepegnHa HaKOHe4YHUKa 6bln1a pac-
Nnono>KeHa Ha 0OTMETKe UCNbITaHUA.

B5.3.2 Mocne YCTaHOBKU HaKOHEYHVKa Ha OTMETKe UCMbITaHUA MOHTMpy}OTyCTpOVICTBO ANA co3aHua nusmepeHns
AaB/IeHUA Ha WTamMnbl-10NacTu N UsSMepeHna nx nepemMelieHns.

B.4 TMposegeHue ncnbiTaHna

6.4.1 Mepepgauy Harpy3kn Ha WTaMMbl-N0MNacTN NPOBOAAT CTYMEHAMM, YKasaHHbIMY B Tabnuuyax 5.2— 5.4.

5.4.2 Kakayto CTyneHb faBfeHns BblAepXVBaloT 40 YCN0BHON cTabunusaummn gehopmanuy rpyHTa. 3a Kputepuii
YCNOBHO cTabunusayum gecopmanm NPUHMMAalOT CKOPOCTb NepeMeLleHuns WwTamna-a1onacTu, He npesbiwaoLlyto 0.1 mv
3a BpeMms, ykasaHHoe 1719 Me/IeHHOro pexumMa ucneiTaHus B Tabnvuax 5.2— 5.4. ana 6eictporo — B Tabnvue 6.1.

5.4.3 Pexxum ucnbiTaHUii Ha3Ha4alT B COOTBETCTBUM C 6.4.3.

b.4.4 OTcueTbl No nNpu6opam AN M3MEPEHWUS NepeMeLieHnii LiTaMnoB-nonacTel Ha Kaxaol CTyneHn fasnexHns
npoun3BoAAT cornacHo 5.4.3 npu MefeHHOM pPeXxXume UCNbITaHui nTabnuue 6.2 — npu 6LICTPOM.

5.5 O6pab6oTka pe3ynbTaToB

B.5.1 M0 AaHHbIM UCMbITaHWA CTPOAT rpachnk 3aBUCMMOCTU NepeMeELLLeHNs lWTamna-nonacTu ot gasneHus u = f(p)
(cm. pucyHok b.1)

Fpacdmkn =/(p)

1- nuHeliHas YacTb rpadimka: 2 — ocpcaysitoLas npsivast

PucyHok B.1 — O6pa3sel, rpamyeckoro opopmMaeHUs pesybTaToB UCTbITaHUsS TPYHTa JI0NacTHbLIM NPECCUOMETPOM

Ha rpadvke NpoBOASAT OCPEAHAIOLWY0 NPsSMY0 METOAOM HaUMeHbLIMX KBaApaToB WM rpatmyeckum MeToAOoM.
3a HavasbHble 3Ha4yeHusi pOu uQ(nepsas Touka, BKIoYaemasi B ocpeHeHne) NPUHUMALOT 3HAYEHUSI P U 1, COOTBETCTBY!1O-
e Havany IMHeHoro yyacTka rpacguka.

3a KOHeYHble 3HaYeHus panun (npegen NPonopLMoHabHOCTU)MPUHUMAIOT 3HAYEHUSIP U 1, COOTBETCTBYHOLLME TOY-
Ke. orpaHvyMBaroLLein NMHenHbI yyacTok rpadmka.

B.5.2 Moaynb Aedopmanmu rpyHTa £. MIa. BbIUNCASAOT AN NMHERHOro yyacTka rpadmka n = f(p) no coopmyne
E=k wa " P 1)
Jin
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roe K, — KoppeKTupywmii KoahuumeHT;
0> — KO3(P(MUMEHT, MPUHMMAEMbIli B 3aBUCUMOCTY OT OTHOLEHKsA bno Tabnuue b.2;
%- KoathduumeHT MyaccoHa,
£>— LWupuHa WTamna-n1onacTu, cM;
np — npupalleHve gaBneHnsa Ha lWTamn-ionacTe Mexy ABYMs TOUKaMu, B3STbIMW Ha ocpegHsatoLleli npamoii. MMa;
M — npupalieHne nepemeLleHns Wwtamna-a0nacTu, COoTBETCTBYIOLWEe fIp. CM.

NMpumeuyaHune — [pu BbIYUCIEHUN MOAY A AedopMaLUKn rpyHTa HEOGXOAMMO YUUTLIBATL OnpeaesisemMble no
pesynbTaTam TapvpoBOYHbIX UCMbITAHNIA CUCTEMATMYECKME NOTPELIHOCTU U3MEPEHWIA 1P 1 U, BbI3BAHHbIE COGCTBEHHbLIMYU
Aedopmanmsamn ycTpolicTBa A5 CO34aHUst faBfeHns, HAKOHEUYHWKA U KOMIOHHbI TPY6.

Ta6nuya b.2— 3HauyeHne KOIDULMEHTA «IB 3aBUCUMOCTW OT OTHOLIEHUSI A/IUHbI / K LUIMPWHE b lonacTu npeccuo-
MeTpa

b 1.5 2.0 3.0
11 12 1.4
6.5.3 KoadhduumneHt onpegenslnT No pesynbTaraM COMOCTaBUTENIbHbIX WCMAbITAHWIA TPyHTa LWTamnamun

TUNOB |— IV 1 NONacTHbIM JIPECCUOMETPOM. NPOBOAUMbIX HE MEHEE YeM C ABYKPATHOM NOBTOPSAEMOCTbI0 A/1s1 JaHHOR pa3-
HOBMZHOCTU rpyHTa Ha MJ/I0WaAKe NMPOBeAEeHUs U3bICKaHWIA.

5.5.4 Tpu NnpoBefeHNMYacTUUCTbLITAHUIBMEe/1EHHOM.a4acTU UCTbITaHUii — BOLICTPOM pexxuMe A/1s1 onpegene-
HUSE MoAyNns AeopMauun no pesynibTaTamM WCMbITaHWiA, BbIMOSIHEHHBLIX B 6bICTPOM PEXVME, BBOAAT AOMOJTHUTEIbHbIN
KoaghpuumeHT KNeonpegensiemblii no pesynibTatam COMOCTaBUTE/NbHbIX UCTMbITAHWIA N0MNAcTHLIM NPECCUOMETPOM B pas-
HbIX PEXMMaXx.
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MpunoxeHne B
(pekomeHayemoe)

MeTopA ucnbiTaHMA NJAOCKUM ANNaTOMETPOM

B.1 CyuHOoCTb MeToga

B.1.1 MWcnbiTaHWe rpyHTa nI0CKMM ANNAaTOMETPOM NPOBOAAT ANA onpeAeneHns Moayna aedopMauun £ neckos,
[IMHUCTBIX, OPraHo-M1UHepPasibHbIX N OpraHNyYecKnx rpyHToB.

B.1.2 Moaynb gecopmaL v onpefenstoT No pedyibTatamM Harpy>KeHus rpyHTa ropu3oHTaibHOM Harpy3koii B CKBa-
>KMHE C NOMOLLbIO M/I0CKOro AnnaTomeTrpa.

Pe3synbTatbl MCMbITaHWi OOPMASAIT B BUAE rpadrka 3aBUCMMOCTU NepeMelleHns WTamna gunatomeTpa oT
Harpysku.

B.1.3 MMpu NpoxofKe ONbITHOM CKBaXKUHbI criedyeT cobnoaatb TpeboBaHms 4 4.

B.1.4 [AnameTp CKBaXXWHbI AO/MKEH ObITb HE MEHEE LUMPUHbI NIoNaTKu gunaTtomeTpa.

B.1.5 ny6uHa norpyxeHus gnnaromeTpa oT 32605 CKBaXKMHbI UV OT MOBEPXHOCTU rPyHTa A0 LieHTpa WwTamna 40o/-
>KHa OblTb HEe MeHee NATV AnamMeTpoB Wwramna.

B.2 O6opypoBaHue n npnéopsbl

B.2.1 B cocTaB yCTaHOBKW A/151 UCMbITAHNA FPYHTA MN/IOCKUM AN1aTOMETPOM [0/KHbI BXOAUTb:

- NyocKas nonaTka guaaTomeTpa C BblABUTaOLWMMCS MIOCKAM KPYT/bIM LLTaMMNoM;

- YCTPOIACTBO AN15 CO3A4aHNS M M3MEPEHUA AaBIeHNS Ha WTamn gunaTtomeTpa.

- YCTPOWCTBO AN15 NU3MEPEHUSI NepeMeLleHns lWTamna gunaromeTrpa.

B.2.2 KOHCTpyKLUMA yCTaHOBKW A0/MKHA 06ecneyumBatb:

- BO3MOXHOCTb CO3/aH1s HenpepbIBHO BO3pacTaloLLero ¢ MOCTOSHHOM CKOPOCTbIO AaB/eHUS Ha rPyHT.

- BO3MOXXHOCTb TapMPOBKW /IONAaTKN AnaatomeTpa ¢ N0CKMM LTamnoMm.

Yron 3aoCTpeHns nonaTku gunatomeTpa Ao/mKeH 6biTk He 60onee 60*. lnameTp BblABMraloLLErocs WwWramna Ao/HKeH
cocTaBNATb 70 MM M He NpeBbIWaTh 2/3 WNPWHbI NONATKN.

B.2.3 YcTpOWCTBO ANsi M3MEPEHUS AaB/IeHNs Ha WTamn gunatomeTpa fo/KHO o6ecneynsaTtb M3mMepeHne gasrne-
HWS C NOrpeLHOCTLI0 He 6onee 0.01 MMa.

YCTpPOCTBO A4N1A U3MEepPeHUsi NepeMeLLeHNiA lWTamna AunnaToMmeTpa B ropu3oHTaslbHOM HanpaB/ieHUn J0/MKHO obec-
neymeaTb U3MepeHne gedopmaLmii FpyHTa ¢ NorpewwHocTbio He 6onee 0.01 Mv B Npegenax He MeHee 3 MM.

B.3 MoAroToBKa KUCMNbITAHWIO

B.3.1 lMorpy>xeHue nonatkn annatoMmeTpa NpoBoAAT BAaBAMBaHNEM C 32605 CKBaXKWUHbI UIN NOBEPXHOCTU FPpyHTa
TaK. 4To6bl LEeHTp WTamna 6bis1 pacnosiodXeH Ha 0TMeTKe UCMbITaHUs.

B.3.2 YcTpoiicTBa An1a co3[4aHNst U U3SMEPEHUSA AABNEHUSA Ha LWITaMn AuNatoMeTpa U U3MEPEHUsi nepemeLleHmns
wramna gunartoMeTpa MOHTUPYIOT nepeg Norpy>KeHrem fionatkn annatoMmeTpa B rpyHT.

B.4 MNpoBefeHue UCNbITaHUS

B.4.1 [laBneHune Ha wWTamn gunatomeTpa nepefarT HEMPepbIBHO CO CKOPOCTbio 0,02 MMa/MUH Npu UCNbITaHNAX
FIMHUCTBIX FPYHTOB 1 0.05 MMa/MUH Npu NCNbITaHUAX NECKOB.

B.4.2 OtcueTbl N0 Npnbopam AN15 U3MepPEeHNsa NepeMeLLeHnii wTaMmna gunatoMmeTpa NpoBoAAT Yepes Kaxable 10 ¢
npv ckopocTn Harpy>xxeHus 0.05 MMNa/MuH nyepes kaxaple 30 ¢ — npu ckopocTn 0.02 MMa/MuH.

B.5 O6paboTka pe3ynbTaToB

B.5.1 Mo AaHHbIM UCMbITaHW CTPOAT rpatuK 3aBUCMMOCTI NepeMeLLieHUs LWTamna naoCcKoro gniaromeTpa oT fas-
nenunsa n = /(p). Ha rpadvke npoBoAAT OCpeAHALWY0 NpAMYL0. 3a HavabHble 3HaveHns pO0u uQ(nepBas Touka, BKOYae-
Masi B OCpeAHeHVEe) NPUHMMAIOT 3HAYEHWSA P 1 0. COOTBETCTBYIOLME Havany NMHERHOro yyacTka rpadmka. MNpy atom pOHe
[O/MKHO 6bITb MeHbLUE HanpPshkeHUss 0zg Ha OTMETKE UCMbITaHWsA. 3a KOHeYHble 3HaveHns pauun (Nnpegen NponopLmoHab-
HOCTM) MPUHUMAIOT 3HAYEHWSA P U K. COOTBETCTBYOLME TOUKe, OrpaHnYmnBaloLLeli IMHeliHbI/ y4acToK rpaduka.

B.5.2 Mogynb aedopmauunm £. MMa. BbIMMCAAOT 415 IMHEAHOTO yYacTKa rpauka n = 7(p) no hopmyne

£ =K, K,(L-v*)0A-. 6.1)
n
rae K, — KoadhpuumeHT, NprHMMaemsblii Ans >KeCTKOro KpyToro wramna paBHbiM 0,79;
Ka— koppeKkTupyoLmii Koah(ULMEHT;
vV — KO3(hULMEHT nonepeyHoro paclumpeHus (MyaccoHa);
D — AvameTp wTamna AnnatomeTpa, cum;
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np — npupalieHne AaBeHns Ha WTamn AuiatomMeTpa Mexay ABYMsi TOUKaMU, B3ATbIMU Ha OCpeHsiowWweid npsiMoii.
MMa:
AV — npupalieHvie nepemMeLleHns WTamna-aonacTu, cootTseTcTBytowee Jip. cm.

NMpumeyaHune — KoahpuuymeHT Ka onpenensioT no pesynbTataM COMOCTaBUTENbHbIX WCMbITAHWIA FpyHTa
LTaMnamMm TUnoB |I— 1V 1 NI0CKMM AnNaToMETPOM, BbINOSIHAEMbIX HE MEHEE YEM C ABYKPATHOM NOBTOPAEMOCTbIO /18 faH-
HOIi Pa3HOBUAHOCTM FPyHTA Ha M/iowaaKe NpoBeAeHNs UCTbITaHWUiA.
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MpunoxeHune I
(cnpaBo4HoOe)

CxeMbl UCNbITaHWUI TPyHTa AN onpefeneHns xapakTepucTuk geopMmmupyemMocTu

.1 CxeMbl UCTIbITaHWIA FPyHTa A1 onpeAeneHnsi XapaKTepUcTUK AeopMUpyeMoCcTH (CM. PUCYHOK I.1).

a — MJIOCKMM LUTamMrom B Luypd)e wwm ayoke, 6 — MIOCKUM LUTamnom B 3aboe 6yp03017| CKB2XK/HbI: B — BWHTOBbIM LLTAMIMOM HWDKe
3a60s 6yp030|7| CKB2XKVHbI: @ — BUHTOBbLIM LUTaMMNoOM B MaccuBe; 4 — pPafua/ibHbIM NPecCMoOMETPOM: € — J10MnaCTHbIM JIPECCMOMETPOM
B CTEHKE CKBa>KVHbI: XX — J10MacTHbIM NMPECCUOMETPOM HIDKe 3a601 6yp030|7| CKBa>KMHbI; 1 — /10MaCcTHbIM NPEeCCUOMETPOM B MaccuBe:
K— MPecCcroMeTPOM C CEKTOPHbLIM MPUIOXKEHNEM Harpy3ku, /1— T/I0CKUM AUNTaTOMETPOM

PucyHok .1
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(pekomeHgyemoe)

FOCT 20276— 2012

dopmbl MOPBOWA N NOCMEAYIOWMUX CTPAHUL, XXYPHa/I0B NOMEBbIX UCMbITAHUIA FTPYHTOB

dopmMa nepBoOii CTpaHNLbl XXypHana

OpraHunsauuns

XKYPHAN UCMBITAHUM TPYHTAMETOLOM

O61BEKT (MYHKT)

CoopyxeHue

AaTa ncnblTaHNAHavyano

OKOHYaHue
BbipaboTka N? ABCONMIOTHbIE OTMETKM:
CeyeHue BbIpaboTKM YCTbS BbIPab0TKMN
(AnameTp CKBaXKMHbI) YPOBHS MOA3EMHbIX BOJ,
noAoLWBbI WTamna win
paboyero HakoOHeYHUKa
rny6uHa M

XapaKTepl/lCTl/l Ka NCnblTbIBA€MOro rpyHTa

KpaTKaﬂ XapakTepucTtnka yCtaHOBKU Ans ncnblTaHUA

Mpu6opsbl (TN 1 HOMEeP) AN U3MEPEHUST:

HarpysKku

Aedopmanmii rpyHTa

MpumeyvyaHune — HanepBoii CTpaHWLe XypHana NpUBoOAAT CXeMy pasMeLLeHNs YCTaHOBKM A1 UCTIbITaHWIA.
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MpunoxeHue E
(pekomeHgyemoe)

KOHCTpYKLMS BAHTOBOTO WTamMna

E.1 BWHTOBO WTamn COCTOUT U3 O4HOBWTKOBOIA lonacTu 1 cTBona (CM. pUCYHOK E. 1).
Pa3mMepbl BUHTOBOIO LWTaMMa 40/KHbI COOTBETCTBOBATL NPEACTaB/EHHbIM B Tabnmue E.1.

d
Ta6nuue E.1 — Pasmepbl BUHTOBOrO WTamna
Mpy ucnbIraHMsaX
Pa3mepsbl 63 6
B MaccyviBe 6e3 6ypeHus
HIDKe 326051 CKBXK/HbI c ol
[OnameTp nonactun D. cm 27.7 27.7
TonwmHa nonactu 1, cm 1 1
Lar nonactu a. cm 5 8
OnameTp cTBONA d, CM:
- Ha BbicOTe 60 CM Bblille slonacTu 8.9 7.3—11.4
@9 - Ha OCTasIbHOl BbICOTE 12.7— 21.9 7.3—11.4

a — war nfonactu; t— ToNWMHA nonacTu. « — guameTp ctoona; D — guameTp nonactu
PucyHok E.1 — KOHCTpYKUMA BUHTOBOrO Wtamna

E.2 B KOHCTpYKLMIO BUHTOBOTO LUTAMNa, npegHasHaueHHOoro A1 UCMbITaHUS TPYHTOB B MaccuBe 6e3 6ypeHuns cKBa-
YKVHBI, [ONXXHO BXOAWTL YCTPOCTBO, NO3BO/IAIOLLEE MPU M3MEPEHUSIX OCEBOI HArpPy3KM Ha LITAMMN UCK/TKUNTb BIUSIHWE TPe-
HWSA rpyHTa Mo 6OKOBOW MOBEPXHOCTM CTBOMA.
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Mpunoxenne X
(pekomeHayemoe)

OnpefenexHne pacxoaa BOAbl 418 3amMadvMBaHus NPOCaA0UYHbIX FPYHTOB B OCHOBaHUM WTamna

X.1 Pacxog Boabl O. M3.BbI4YMCAAIOT MO hopmyne
O=£a.(n- ,-w)V, <K-1>

rae pd— MOTHOCTb FPYHTa B CyXOM COCTOSHUM, T/M3;
P,, — MNOTHOCTb BOAbl, MPUHUMaEMas paBHoOi 1 T/M3;
Wtal — BNaXKHOCTb FpyHTa B HaCbILEHHOM BOZOW cocTosiHUM (Sr> 0.8). Ao eanHULbI;
W — NpUpPOAHas BNaXKHOCTb FPyHTa, 0W eAVHWLbI;
06beM 3aMauMBaHVs TPyHTa, PaBHbI NMpousBeAeHMI0 Niowaan wypda (MM 3amaynMBaeMoro yvactka KoT/o-
BaHa) Ha rny6uHy 3amaymBaHus 1 Ha KOIMULMEHT 1 2 . yYnTbIBaOLWNIA pacTeKaHne Bogbl. M3.
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MpunoxeHne N
(pekomeHgyemoe)

O6pasey, rpacmnyeckoro ohopmaeHns pesynbTaTtoB UCMbITAHUS FTPYHTA WTaMMIOM

Pe3ynbTaTbl UCTILITAHUA FPYHTa OPOPMISAIOT & COOTBETCTBUM C pUcyHKamu N.1 1 N.2.

Fpacnk 1S =/<p}

1 — NnuHeiliHas YacTb rpaduka: 2 — ocpefHAKNUas npamas

PucyHok .1 — Tpadmk S = ((p) UCNbiTaHUS rpyHTa LUTaMMNoMm

Mpacdhnk 2 S = ((p) Mpacimk 3 S = tip)
Mo cxeme «OAHOM KPUBOIA» Mo cXeMe «IBYX KPUBbIX>»

1— ocafka.2 — npocajka npu 3agaHHOM AaBNeHUW; 3 — ocajka nocne 3amaynBaHus

PUCYyHOK V.2 — Tpadmk S = (p) MCMbITaHWsI WTaMMNOM MPOCaA04HOr0 rPpyHTa C 3amMadvBaHNeM
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MpunoxeHne K
(pekomeHayemoe)

0O6paboTKa pe3ynbTaToB UCMbITAHWI NPOCAA0UYHbIX FPYHTOB

K.1 Moaynb gedopmanunm NpocagoyHbIX rPYHTOB BblYMCAAOT o hopmyne (5.2).

MpuY MCNbITAHMAX NO CXEMe «ABYX KPMBbIX» MOAy/b AeopMaLl My rpyHTa B HaCbILLLEHHOM BOA0W COCTOSAHWUM (Nocne
3aMayvBaHus) onpeAensioT pasfenbHo AN ABYX y4acTKOB rpaduka (cM. npunoxexuve U).

a UHTepBasie n3MepeHuii JasneHnii 0Tpo 40 Ha4yabHOro NpocafoyHoro gasnexus psj (cMm. K.2) notp,, Ao 3agaH-
HOro gasneHus ps (cMm. 5.5.3).

Ansa BbluncneHns moayns gedopmauny NpocagoyHbIX FPyHTOB, UCMbITbIBAEMbIX B HACLILLEHHOM BOAO COCTOSHUN
(nocne 3amaymBaHns), 3a Ha4aslbHble 3HaYEHWSA Po U So MPUHMMALOT faB/ieHNe U 0cafiKy, COOTBETCTBYHOLLME NEPBO CTyne-
HV AaBNEeHUS.

K.2 HauanbHoe npocafioyHoe faBneHve pa/ HEO6X0AMMO onpefensiTe No pesysnbTaTaM WCMNblTaHWi rPYHTOB NO
cXeme «BYX KpUBbIX».

3a palnpuvHumaloT gassieHne, CooTBeTCTBYOLWee Touke nepernba rpadmka S = 1{p) AN rpyHTa, UCMbITbIBAEMOro
B HaCbILW,EHHOM BOZ0 COCTOSAHMN. [pM HEYeTKO Bblpa)keHHOM nepervbe rpacvika 3a  NpUHMMAalOT faBieHne, Npu KoTo-
pom npocafka rpyHTa B oCHoBaHuu wtamna S alcoctasmT

0.005 (K.1)

rae wai— AeopMupyemas 30Ha rpyHTa no BepTukanm, onpegensiemas no K.4.
K.3 OTHOCWTEe/IbHYI MPOCaA0YHOCTb KELBLIYMCISIOT MO hopMyne

K.2)

MpocazKy rpyHTa B OCHOBaHMM WTamMna S”, Aasi BbluMcNeHWi 1Sl NpyM MCNbITaHUSAX NO CXEME «OAHOW KpUBOA*
Heob6xoAnMo onpeAenaTb Kak NpvpalleHre ocagku lWTamna B pesyfibTate 3aMaqymMBaHua rpyHTa npy 3ajaHHoM JaBneHnn
PV anpu UCNbITaHNAX MO CXeMe «ABYX KPMBbIX* - KaK pa3HOCTb 0CaA0K LTaMmna Ha rpyHTe € HacblLWeHHOM BOA0/ COCTOSHUN
W rpyHTe NPMPOAHOI BNAXXHOCTW Ha KaKAOW CTYyNeHn faBneHuns.

3HayeHMss OTHOCUTEsIbHOW MNPOCafo0YHOCTN HEOBXOAMMO CYMUTaTb COOTBETCTBYIOLWMMMK CPEAHUM [aBleHusM e
AedopMrpyemoii 30He, onpeaensemMbiM Mo hopmyne

P« PPl npy  p > &3

roep — fAas/fieHuve no nogowse wramna. MMa.

K.4 [edopmupyemyto 30Hy no Beptukanu ftjf npu ncnbitaHnax npocagoyHbIX FPYHTOB C 3amaunBaHuem crnegyet
npyHMMaThb pasHoli 0.4;0.7; 1.2; 1.7 n 2.0 guameTpa wtamna CooTBETCTBEHHO NpU AaBNeHUAXpP. paBHbix 0.05.0.1; 0.2;0.3;
0.4 MMa.
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Mpunoxexwne N
(pekomeHgyemoe)

O6pasel rpacmnyeckoro ohopmMmieHns pelynbTaTtoB UCMbITaAHUSA
rpyHTa pagunanbHbIM NpeccuoMeTpom

Pe3ynbTaTbl UCTILITAHUSA FPYHTA 0(DOPMSIAIOT B COOTBETCTBUM C PUCYHKOM J1.1.

pacnk Ar * ({ft)

1— nuHeliHas YacTb rpaduka; 2 — ocpcauswas npaHas

PucyHok J1.1
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MpunoxeHne M
(pekomeHayemoe)

3HavyeHusa KoahdunumeHTa Krnpu ncnbliTaHUSAX rpyHTa pagnanbHbiM NPeccuMoMeTpom

M.1 [pun npoBeAeHUN UCNbITaHWI NO MeANEHHOMY PEXUMY KOPPEKTUpYoLWniA koadhdurumeHT /~AgonyckaeTcs npu-
HUMmaTb no Tabnvue M. 1.

Tab6bnuuya M1— 3HayeHus K, 418 MeAnIeHHOTO peXXnMa Harpy>keHus

Fny6uma ncnbranus ft. m

HavmeHosaHve
leHeTYecKkve TVMbI FPYHTOB
rPYHTOB .
n<s5 Sifts 10 10 <ft<20
MNecyaHble 1 rAn- AnnBuanbHble, AEfNo-
HUCTblE BUaA/IbHbIE N 03EPHbIe 3.0 2.0 15

M.2 Mpwu rny6uHax cebiwe 20 M KOPPEKTUPYIOLWMIA KO3huLmMeHT Kr gonyckaeTcsi NPUHUMATbL PaBHbIM:

LN NECKOB U CYMECEM . euiviiiiiiiniiiiiiiieieeeaeees 13,
OIS CYTTIUHKOB. .. ettt et e e e eeae e e aee e e 1.35:
F a2 1 S 1,42

M.3 Mpwn npoBefeHWM WCMbITAHUIA NO GbICTPOMY pexumy KoadduuneHT K, gonyckaeTcs npuHumaTb Mo Tab-
nvude M.2.

Tabnuya M.2 — 3HadyeHus K,Ans GbICTPOro pexuma Harpy>keHus

TpyHTbI ny6uHa ucnbiraHus, n KoadhdpmumeHt K

Mecky ¢ KO3ULMEHTOM MOPUCTOCTH:

e<0.5 2.5

05£ei 08 Ho 20 2.25

©>0.8 2.0
FNMHUCTbLIE € NoKa3aTenem TeKyLIeCTVI:

IL<0.25 0 10 2.0

0.255 /ti 0.5 2.5

IL>05 3.0
FNMMHUCTBLIE C NoKa3aTenem TeKyLIECTI/I:

/,<0.25 1.75

0.25€ ILEO. 5 OT 104020 2.5

/,>05 35

NMpumMmeyaHune — [N IMNHUCTLIX 3/TH0BUATIbHBIX TPYHTOB HEO6X0AMMO YMEHbLUNTL KOPPEKTUPYHIOLLMIA Koadthun-
umeHT K Ha 20 %.
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MpunoxeHvne H
(pekomeHgyemoe)

O6pasel rpacmnyeckoro ohopmMmieHns pelynbTaTtoB UCMbITaAHUSA
Mep3/10ro rpyHTa ropsaymm wramnom

Pe3ynbTaTbl UCTILITAHUA Mep3/10r0 FPyHTa ropsiuvMK LUTaMnaMu oopMIsitoT a COOTBETCTBUM C PUCYHKOM H.1.

pacuk n* f(p)

— KOA(hPMLMEHT OTTamBaHUs; TT — KOI(PMLIVEHT COKIMAEMOCTU; P — [aB/ieHNe Ha MpyHT

PucyHok H.1
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Mpunoxexwne M
(pekomeHgyemoe)

O6pasey, rpacmnyeckoro ohopmaeHns pesynbTaTtoB UCMNbITAHMA FPyHTa Ha cpes

Pe3ynbTaTbl NCNbITAHWA TPYHTA O OPMISIOT B COOTBETCTBUMU C pucyHkamu M.1 n M.2.

X —

X — KkacatenbHoe HanpsaxeHwne;

44

Fpaduk t =/(g/)

KacaTenbHoe Hanps>xeHue. A/ — 3HayeHue gedopmayun cpesa

PucyHok M.1

Fpaduk 1 = f(p)

— Yros BHYTpEeHHero TpeHua; ¢ -- yaesnbHoe cuensieHne: CT — HOpMasibHOE HanpsaxxeHue

PucyHok .2
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MpunoxeHue P
(pekomeHgyemoe)

OCHOBHble napamMmeTpbl YCTaHOBKN O/1A UCNbITAHUA TPYHTa BpalaTe/ibHbIM Cpe30oM

Tabnwu La P.1 — CocTaB yCTaHOBKM U ee XapakKTePUCTUKN B 3aBUCMMOCTU OT TUMa KPblIbYaTKU

TUN KPbUTLYATKN
CoCTaB KpbUTbHATKY U €€ XapaKTEPUCTVIKA

KpbinbyaTtka pasmepamui, Mwm; 120 150 200
- BblCOTa 60 75 100
- WMpuHa 2 25 3
- TONWMHa fonactu
MocTosAHHasA KpblibyYaTku B. cm1 791 1545 3663
LWraHra, mm:
- HApYXXHbIA AnameTp 22— 335
- AvHa 500— 3000
MakcuMaribHbIV KpYyTALWMIA MOMEHT yCcTpolicTBa. KH CM, He MeHee 18
MorpewHocTb U3MepPeHNa KpyTALWEro MoMeHTa. kKH ™M 0.36 0.18 0.18

MpumeyaHune — MOCTOSIHHAsA KPbUIbYaTKN B paBHa cTaTUYECKOMY MOMEHTY LMAVHAPUYECKO NOBEPXHOCTU

cpesa 0THOCUTE/IbHO OCY BPALLEHUS 1 BbIYMCSIETCS N0 hopMy e

rae a— AuameTp KpblibyaTku, CM;
J1— BbICOTA KPbINbYATKN, CM.

(p-1)
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