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MEXTOCYJAAPCTBEHHLBHA CTAHIAAPT

I'PYHTDI

MeTonp! mojieBoro onpenejeHus XapakTepMCTHK HPOYHOCTH
n nedopMHpPYEMOCTH

SOILS

Field methods for determining the strength
and strain characteristics

Hara ssenenns 2000-07-01

1 O6aacTe npuMeHeHHs

Hacrosiuuii ctavgapr ycTaHaBIMBaeT METOJbI ITOJIEBOrO ONpeacNecHUA
XapPaKTEPHUCTHK MPOYHOCTH U AePOPMHUPYEMOCTH IPYHTOB IIPH UX HCCJIE-
NOBaHHUH JUISI CTPOUTEIIbCTBA.

2 HopmaTnBHbIe CCHUIKH

B HacTodl1LeM CTaHAAPTE UCITOJIb30BaHbI CChUIKM HA CIEAYIOLHE CTaH-
OapThI.

['OCT 5180—84 I'pyHThl. MeTOARI TaBOpaTOpHOTO onpeaeeHUs pu-
3UYECKUX XapaAKTEPHUCTHK

MOCT 12071—84 I'pyursl. O100p, YIIaKoBKa, TPAHCNOPTHPOBAHHKE U
XpaHeHHue o0pa3ioB

FOCT 12536—79 I'pyHT. MeToBI 1a0OPATOPHOIO ONpeesIeHHUS rpa-
HYJIOMETPHUUYECKOI0 (3€pHOBOIo) H MUKpOArperaTHOro COCTaBoB

[OCT 20522—96 I'pyHTbl. MeTOABI CTATUCTHUYECKON 00pabOTKHU pe-
3yJIbTATOB UCIBLITAHUH

[OCT 27751—88 HaneXHOCTb CTPOUTENABHBIX KOHCTPYKLUUH U OCHO-
BaHUNA. OCHOBHbBIE MOJOXEHUS 110 pacyeTy

TOCT 30416—96 I'pyutsl. JIaboparopHble UcibiTaHUA. OOLIME MO-
JIOXEHUS

H3panne oduuManbHoe
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IF'OCT 30672—99 I'pyutni. ITonesbie ucnpiTaHus. OOLLME MOJIOXe-
HUS

3 Onpeneaenns

OCHOBHBIE TEPMUHBI, UCITOJIb3yeMbl€ B HACTOSLLIEM CTaHAapTe, U UX
onpeneneHus npuseaeHsl B [OCT 30416 u 'OCT 30672.

4 O0mmue noJioKeHus

4.1 Hacrosiumi craHIapT yCTaHaBJAMBAaeT CACAYIOLIME METOABI TO-
JIEBOFO OIIPEACTCHHUS XAPAKTEPUCTUK TIPOYHOCTU U NePOPMUPYEMOCTH
'PYHTOB:

UCITBITAHUE ILUTAMIIOM, UCIBITAHUE pANHUATIbHBIM IIPECCUOMETPOM,
MCITBITAHUE JIONACTHBIM NMPECCUOMETPOM, UCMBITAHUE IJIOCKHUM OWIATO-
METPOM, MCIIBITAHUE CaMO3a0ypHUBAIOLIMMCH JIOMACTHBIM IPECCUOMET-
POM THPJSHAHOIO THUIIA, CPE3 LEIUKOB PYHTA, BpauiaTeJIbHbIN, ITOCTY-
[MaTeJbHBIA ¥ KOJBLUEBOU Cpe3bl — IJISI HEMEP3JIbIX 'PYHTOB,;

MCINBITAHUE TOPSAYUM LUTAMITOM — JUISI MEP3JIBIX TPYHTOB.

Hpumenanue — [1o cnennanbHOMY 3aaHMIO MOTYT NPUMEHSTLCS IPYTHE METOMbI
WCABITAHHK M KOHCTPYKLMH NpubopoB, obecrneuuBaloliie MOAECIHPOBaAHHE IPOHECCOB

Harpy>XeHHsl TpyHTa.

4.2 O6mue TpeboBaHHUSI K NOJIEBLIM HCHBITAHUSIM I'PYHTOB, 000pYy-
OOBAHUIO U NpUOOpaM, MMOATNOTOBKE IJIOLIANOK U BbIpaOOTOK IJISI UCIIBI-
taHUHA npuBeaeHbl B OCT 30672.

4.3 UcnibITaHUsI TPYHTA TIPOBOJSAT B TOPHBIX BLIpAb0TKAX (pacyMCTKaXx,
KOTJIOBaHax, wypdax, mrpekax, OypoBbIX CKBaXHUHaX MU T. X. ) WIH B
MAaCCUBE I'pYHTA IMpPHU COXpaAaHEHUH IMPUPONHOIO CJIOXEHUSA rpyHra. Cxe-
MBI MCNIBITAHHUI IUISI OIpEIEIeHHUsI XapaKTepUCTUK AePOPMUPYEMOCTH
NMPUBEACHBI B ITPUJIOXKECHUM A.

4.4 Ilpy npoxoake ONbITHOM CKBAXXWHbBI 3aIIpelliaeTcs] [IpUMEHEeHHE yaap-
HO-KaHAaTHOro, BUOPALIMOHHOIO M IIIHEKOBOIO OYpEeHMs1, HAUUHAaA C OTMET-
KM Ha 1 M BbILLIE YYACTKA, HA KOTOPOM OyIeT NMPOU3BOAUTHCSI UCITBITAHUE.
Ha 5ToM yyacTrke CKBaXXHMHY CJIEAYET MPOXOAUTD BpalllaTe)IbHBIM CIIOCOOOM
C ITOMOIUBIO KOJIOHKOBOH TpYObI, 0OYpHBAIOIIIEIO MNPYHTOHOCA WK OYpOBOiA
JIOXKKH, JYacToTa BpallleHHs1 KOTOPbIX HE JoJpkHa Ipesbiiiath 60 06/MUH,
oceBasi Harpy3kKa Ha OypoBoil HaKOHEUYHUK — He bonee 0,5 KH.
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4.5 Ilpn OypeHUM CKBaXUH [UIA UCIIBITAHUS IPYHTA HUXE YPOBHS
TOA3EMHBIX BOJ HE JOIYCKAETCS MOHWXECHHUE YPOBHS MOA3EMHBIX BOI B
CKBAXXKHHE.

4.6 [IpoMeXyTOK BpeMEHU MEXIY OKOHYAHUEM OypeHHUs! ONMBITHOM
CKBAaXHMHBI U HAYAJIOM MCIHBITAHUS IPYHTA BbIlLI€ YPOBHSA MOA3EMHBIX BO/I
HE JOJIXXKE€H TMpeBBbILIATE 2 4, HUXE YpOBHSI nmoA3eMHbIX Bog — (.5 yu.
HcKiioueHUe COCTaBASIIOT UCTILITAHUS FPYHTA LUTAMITAMH, ITPH KOTOPDBIX
3a YKa3aHHoOe BpeMst HeOoOXOAUMO TOJBKO YCTAHOBHUTH LUTAMIT Ha 3a00ii
BbIPpabOTKH.

4.7 Ilpoxoaky ropHbiX BbIpabOTOK B MEP3IJIBIX IPYHTAX HAIUIEXHUT OCY-
ILECTBJIATh OO0 TpeOyeMOH IO YCIAOBUAM HCHBITAHUN I'NYOHUHBLI, HO HE
MeHee MIYOMHBI MAaKCUMAJIBbHOIO CE30HHOIo0 OTTAMBAHMS, 2 B YCIOBUSIX
HECJIHUBAIOILEHCA BEYHOMEPIJIOH TOJIIU — JO BEPXHEH IPaAaHULBI STOU
TOJILLIH.

4.8 MuHumanpbHasl TOJILMUHA OJHOPOTHOIO CJOSI HCIBITHIBAEMOTO
IPYHTA JOJIKHA COCTABJSTh HE MEHEE ABYX JHAMETPOB IHTAMIIA ITPU UCTTBI-
TAHUH TPYHTA LUTAMIIOM M 1,5 BBICOTHI paboyero HaKOHEYHUKa IIPU UC-
MbITAHKKU TPYHTA NPECCUOMETPAMHU, NUJIATOMETPAMH M HA Cpe3 B CKBa-
KYHAaX U B MacCUBe.

4.9 Ha oTMeTKe UCITBITAHUSI TPYHTA B CKBAXHHAX M JAPYTHX BBIPA0OTKAX
NOJDKHBI OBITh OTOOpaHbl 00pa3Lpbl U B 1aOOpATOPHbLIX YCJIOBUSX orpele-
JIeHBI (PU3HYECKHUE XAPAKTEPHUCTUKU: TpaHyIoMeTpuueckui coctaB no [OCT
12536, BJIaXXHOCTDb M IUIOTHOCTb IPYHTA, TUIOTHOCTDb YACTHUL] TPYHTA, BJIAX-
HOCTb Ha IpaHHLIAaX packKatblBaHUA U TeKy4dectd 1o 'OCT 5180, a Taxxke
BbIYUCJIEHbI TUIOTHOCTb CYXOI0 FPpYHTa, KO3MPUIMEHT MOPHUCTOCTH, CTe-
[TeHb BJIAXHOCTU, YUCIO ITJIACTUYHOCTH M IMOKA3aTeJb TEKYYECTH.

4.10 O6pasupl rpyHTA Ui ONpeHeNeHUsA ero (PU3MYECKUX Xapak-
TEPUCTHUK CJIEAYET OTOUPATH HA pacCTOSSHUU He DoJjiee 3 M OT OCH BbIpa-
OOTKH JUISl MMPOBEACHUSA UCITbITAHNA.

4.11 B npouecce UCNbITAHAK BEAYT XYpHaJbl Mo dopMaM, MpHBe-
NEHHBbIM B MPHUJIOXEHUHU b.

5 Metoa HCNIBITAHMSA INTAMIIOM

5.1 Cymnocts MeToAa

5.1.1 UcnpiTaHHe rpyHTA LUITAMIIOM NPOBOJAT ISl ONpeeIeHHUs clie-
NYIOLLUX XapaKTepUCTHUK AePOpMUPYEMOCTH:
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Monayias pedopMauuyd E sl KpynmHOOOJIOMOYHBIX FPYHTOB, IECKOB,
[JIMHUCTBIX, OPraHO-MUHEPAIBbHBIX U OPraHUYeCKMX TIPYHTOB, HadaJib-
HOTO NPOCAIOYHOI0 AABJIECHUS P, OTHOCHTEIbHOM JedopMaLiuy Ipoca-
JTOYHOCTH € JUISI IIPOCATOYHBIX ITUHUCTBIX TPYHTOB IPH UCIIBITAHUHU C
3aMaYyMBaHUEM, KpOME HaOyXalolliuX M 3aCOJIEHHDBIX TPYHTOB IPU MCIIbI-
TAHUM C 3aMaYyUBaAHUEM.

5.1.2 XapakTepUCTHKM OIpedeasioT 110 pe3yabTaTaM HarpyXeHHs
MPYHTA BEPTUKAJIBHOM HArPY3KOH B 3200€¢ rOpHON BbIPpabOTKH € IMOMOLIBIO
LITaMIIA.

PesynbTaThl HclibITaHU 0pOpMIAIOT B BHIE rpadUKOB 3aBHCUMOCTH
OCAJIKH LITaMIIa OT Harpy3KH.

5.1.3 Ilpn ucneiTaHuu rpyHTa B wuypde pasmepnl wuypda ornpenens-
IOT B 3aBUCUMOCTH OT HEOOXOIUMOCTHU KPEIMJICHUS €ro CTCH U IMyOUHbI
npoxoaxku. MUHUMAaNbHBIC pa3dMephl lypda B ttade — 1,5 x 1,5 m.

HuaMerp AyoKHd, MpoXooIUMoOit MeXaHU3HPOBAaHHBIM CHOCOOOM, HOJI-
XeH 6bITh He MeHee (0,9 M.

JInaMeTp OoNbITHOM OYypOBOM CKBaXXHHBI NOJXKEH ObITh 325 MM. bype-
HHE CKBAXMHbI CJIEAYET BECTH ¢ 0Ocankoi TpydbaMH 10 3260s1.

5.1.4 3aMauuBaHNe NMPOCATOYHBIX I'PYHTOB IPH HUCIBITAHUSAX B KOT-
JIOBaHAaX M OYAKax CJIeAyeT IMPOBOAMTH A0 CTENMEHH BJIaXHocTH S, > 0,8
Ha JIYOMHY HE MeHE€ IBYX NUAMETPOB LITAMITIA HUXE €I0 IMOJOLUBHI.

IHpumeuanue — 1151 KOHTPOAS BIAXHOCTH IPYHTOB NOINYCKAETCS NPUMEHATH pagno-
M3O0TOMHBIA METON.

5.2 ObopynoBatmne U npuOOPHI

5.2.1 B cocTaB ycTaHOBKH JJisl HCIIBITAHUSA IPYHTA LITAMITOM JOJDKHBI
BXOAMUTD:.

- 1LITaMII;

- YCTPOHCTBO I CO3NAHHUSA U USMEPEHHUA HArpy3ku Ha LUTaMIl,

- aHKEpHOE YCTPOHCTBO (1JIs1 yCTaHOBOK 0€3 rpy30B0oi 1L1aTHOPMBI) ;

- YCTPOMCTBO IJI1 U3MEPEHHUS OCANOK LITAMIIA;

- YCTPOMCTBO IS 3aMaYMBAHUS H KOHTPOJIS BJIAXHOCTH IpyHTa (IIpH
MCIBITAHWH TIPOCANOYHBIX FPYHTOB).

5.2.2 KoHCcTpyKIIMS YCTAHOBKH HOJIXXKHA obecrieuyuBarh:

- BO3BMOXHOCTD HArpYyXeHH LLIITaMIIa CTyIeHsIMU JaBiieHus 1mo 0,01 —
0,1 MIla;

- LIEHTPHPOBAHHYIO Nepeaavy Harpy3kKy Ha LITAMIT,
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- MIOCTOSIHCTBO [ABJICHUSI HA KAXJIOW CTYIECHU HarpyxXeHUsl.

5.2.3 HltamMibl fOJXKHBI OBITh XXEeCTKUMHU, KPYIJIoi (opMBl, ClENYIO-
ILUX TUIIOB:

[ — ¢ mrockoit nogoiuBoit miowaaso 2500 u 5000 cm?;

II — ¢ mmockoit nomowBoit mrowagbio 1000 cM? ¢ KoNBLIEBOH MpHU-
[PY3KO#t Mo IUIoanu, JONoJHsSoLel wrowans wramna go 5000 cm?;

[II — c rtockoiil nomouiBoi maowanpo 600 cM?;

IV — BunTOBO#M mtamn miowanbio 600 cMm? (mpunoxenue B).

5.2.4 Tun ¥ ruow@ne LITAMMNa HAa3Ha4yaloT B 3aBUCUMOCTH OT MC-
MbIThIBAEMOI'O I'PYHTA No Tabnuie 5.1.

Tadoanuuwa 5.1

| [lonoxeHue | nybu-
LjraMiia Ha MecTto
[ pYHTBI OTHOCHUTE/ILHO | UCMIBI- | fipoBefeHUS
, YPOBHA TaHHA, | ucnbiTaHUA Haab,
noj3e MHbIX M cM?
BOA
KpynHoo0sioMOYHbIE Ha yposHe [lo B kornosaHe, 5000
[leckM NaOTHBIE M CpeJHEH | NOA3EMHBIX | Bcei wypde, ayake{ I | 2500
NJIOTHOCTH BOJ ¥ BbIllie | TOJLie 11} 1000

| I'nunHbl u cyrmuHKkA ¢ [, £0,25;
cynecuc I, <0

IMecxu pbixuibie; IMHBI M cyr- | Ha ypoBHe Ilo B xornomane, | I | 5000
aauku ¢ [, > 0,25, cynecu ¢ |nomsemHpiX |Bcet | wypde, ayaxe | 11} 1000
[, >0 BOJ U BBILUC |TOJNLLE
OpraHo-MMHepaJibHbIE ¥ Op-
raHH4ecKHe

[—

e

L —

Bouue yposHs | [1o B xotnosane,| [ | 5000
NMojA3eMHbIX |Bcel |1uypde, ayake
BO/I TONLIE ;

- e e——— l

[IpocamouHbic NpU UCHbITA-
HHUAX C 3aMadyUBaHHEM

| KpynHoo0/10MOYHbIE Ha ypoBHe Huxe |B 3a6oe ckBa- [III| 600 |
[lecku nnoTHbIE MNoA3eMHbIX |6 WHUHBI
['TMHBI M CYtIMHKH ¢ [, < 0,5; | BOA K BbILIE

cynecuc [, <0

Pl e
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[Ipodonxcenue maba. 5.1

ITonoxenue | I'nybn- H]Tamrl_l
IUTaMNAa Ha
Mecro v [1no-
r OTHOCHUTEJbHO | UCIIBI-
PYHTBI TIpOBeieHUA L
YPOBHSI TAHHUA, | lWanb,
HCIIbITAHUA cm?
NOA3EMHDbIX M [
BO/

l — el Sl QA g B

[lecku

rrJ]HHHCTbIc ITPM J1I00BbIX 3Ha-
YEHUAX TIoOKa3arensi TeKyJvec-
TH

Ha ypogBHe Huxe |B 3aboe ckBa- |—IV 600
NOA3CMHBIX |6 XUHDI
BOJl ¥ BbllliE '

ikl . il

OpraHo-MHHEepanbHbIC U Op-
raHU4YeCcKHue

Huxe yporug | [1o Huxe 3a6os {IV| 600
NOoN3€eMHDLIX | BCEH CKBAXXMUHDI

BOJL TOJNILE

— _ —

I'ivHbI ¥ cyrniHku ¢ 1; > 0,5; | Boline u o 10 {B wMaccuse|{IV]| 600
cynecu ¢ /, > 1 HHXE YPOBHSA be3 OypeHMs
OpraHo-MMHepanbHbIE U Op- | NOA3EMHBIX CKBOXKUHD!
raHM4eckKHMe BO/1

—

5.2.5 HarpyxeHue iraMna ocylUECTBASIOT NOMKPAaTOM WJIH TapH-
POBAaHHbBIM I'PY30M.

JloMKpaTth! JOJXHBI ObITh NPEABAPKHTEIIBHO OTTAPHUPOBAHHI.

Harpy3ky U3MepsIOT ¢ OrpelHocTbIo He 6ojiee 5 % cTyneHu aabie-
HUA.

5.2.6 T1porubomMepbl Iiss U3MEPEHUS OCAAKHU LLITAMIIA JOJXHbI ObITh
3aKpeIvieHbl Ha penepHoit cucteMme. Llltamn nonxeH ObiTh COEAUHEH C
nporuboMepoM HHUTHIO U3 CTANbLHOU TpoBONIoOKU auameTpoM 0,3 — 0,5
MM. U3MepurenbHasi cucTeMa N0JXHA obecrneyuBars U3MEPEHUE 0CaloK
C rnorpeitHocTbIo He 6onee 0,1 MM.

HeoOxonnmo yuuThiBaTh AchopMaliMIO NPOBOJOKM OT TEMNOEpaTyp-
HbIX BO3AEHCTBHII M BBOAMUTDL IOIMPABKY B MOKAa3aHUA MNporudboMepos.
[TonpaBKy onpenesiioT 1Mo MOKa3saHUsSM KOHTPOJIbLHOro nmporubomMepa no
5.3.7. Ocangky nrraMna cjeayeT OonpeAcisaTh KakK cpeaHeapuPMEeTNYECKOE
3HayeHMe MOKA3aHUH TpeX NporuboMepoB, UKCHPYIOILINX OCAAKY LUTaMIa
B TpEX TOYKAX, pPacMojJOoXeHHbIX oA yrioM 120° ot neHTpa wramna.
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JJs1 U3MEPEHUA OCAAKM LUTAMIIA AOMYCKAeTCsl NMPUMEHSITH IPYIrue
npubophI, obECNIeYUBaAIOLIME U3MEPEHUE OCANOK C TMOrpellHOCTBIO HE
bosiee 0,1 mMMm.

Tlpumeuanune — Ilpyu HcnbIraHuM IPYHTOB B CKBAXKKHHAX H H3MEPEHUH OCANIOK WITAMIA
o nepeMellcHUAM BepXa KONOHHBI Tpy6, cnyxamux s repejaud Harpy3kH Ha IHTaMI,
YYUTBIBAIOT AcHOpMaLIHIO CcXaTHA TPYO OT Harpyskv H NpeaycMaTpHUBalOT MEPOTIPHATHUSA,
UCKJIIOUAIOLLIHE UX TTPOLOJILHBIA M3rHo.

5.2.7 PenepHas cucteMa, Ha KOTOPOH KpPEMAT IporudomMepsl, NOJIKHA
COCTOAITh U3 YEThIpEX CBai, 3a0MBacMbIX WJIH 3aBUHYMBAEMbIX MMOIMApHO B
PYHT C IPOTHUBOIIOJIOXHBIX CTOPOH BbIpabOTKH HA paccTossHUU 1,0 — 1.5
M OT KpaeB, U MPUKpEIUISIEMbIX K HUM MapajuieJIbHO METAUIMYECKUX PH-
rejiei, Ha KOTOPBIX YCTAHABIUBAIOT IporubomMepsl. [ 1ybMHa morpyxeHus
CBal B I'PYHT HOJIKHA 00ECIIeYMBaTh HEMOABDKHOCTh PENEPHON CUCTEMBbI
B MPOLIECCE UCTIBITAHUS.

5.3 IToaroroBka X MCHLITAHKUIO

5.3.1 Ilpu McrnbITaHUAX B KOTJIOBaHax, wypdax U ayakKax LITaMIl C
MAOCKOH MOAOIIBOM YCTaHABJIMBAIOT HA AJHO BbIpaboTKU. IS mocTuxe-
HUS IJIOTHOrO KOHTAKTA ITOAOLLBAI IIITAMIIA C TPYHTOM HEOOXOAUMO ITPO-
U3BECTH HE MEHEE IBYX IMOBOPOTOB HITAMIIA BOKPYI €I'0 BEPTUKAJIBHOM
OCH, MEHsIsT HalpaBiieHue moBopoTa. [locie ycTaHOBKM LuTaMna rnpose-
PAIOT TOPU3OHTANILHOCTb €0 IMOJIOXEeHUS.

B mvMHUCTBIX rpyHTax ¢ [, > 0,75 wraMn cieayer ycraHaBJIUBaTh B
BbICMKY, YCTPAaUBacMyIO Ha OHE BblpaboTkH. [ 71yOMHaA BbIEeMKH IOJIXKHA
ObITb 40 — 60 cM, nonepeyHbiit pasMep BhieMKH HE JOJ/DKeH IMpPeBbILIATh
apuaMmeTrp mraMmna donee yeM Ha 10 oM.

CTeHKH BBIEMKHU ITpH HEOOXOIUMOCTHU CIEAYET 3aKPEIUTh.

5.3.2 IToBepXHOCTH I'PYHTA B IIpeleaax IIonaiy YCTAHOBKHY LUTAMITA
JOJIKHA ObITh THIATEABHO crifaHuponaHa. [Ipu 3arpyaiHeHUU B IaHu-
POBKE TPYHTA CJIECAYET YCTPAUBATDh U3 MAJIOBIAXKHOIO ITECKA MEJIKOTO WU
CpedHeH KPYIMHOCTU MOAYWIKY TOJIMUHON 1—2 CM IS TIMHUCTBIX U He
Dosiee S ¢cM — IS KPYNMHOODJIOMOYHBIX CPYHTOB.

[Tpu vcnelTaHUAX wTamMnamu roiowaasio 5000 cM? mpocanodyHbIX
FPYHTOB C 3aMaYUBaHUEM TOJIIMHA MOAYIUKHU JOJIXHA COCTABAATD 2 — 3
CM UIsI oDecrieyeHUst ApEeHUPpOBAHUS BOAbI B IrpYHT. Iloayuiky cnenyer
YVKJIaAbIBATh I10 BCEH IUIOLIAAM YCTAHOBKH LITaAMIIa U BOKPYr HEro Ha
paccTOAHUH He MeHee 10 cM.
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5.3.3 IIpu HcnibiTaHMSAX B cKBaXHHax wtaMmrnioM tiuna Il miowmaapio
600 cM? ycTaHOBKY LUTaMITa TIPOU3BOASAT MOC/E 3a4MCTKH 320051 CKBAXH -
Hb! CIICHUANIBHBIM OYpOBBIM HAKOHEYHUKOM-3a4YUCTUTEIEM B HECKOJIBKO
NIPUEMOB C ero U3BjiedeHHUEM Ha MOBEPXHOCTD MOCJE KaXIOH 3a4NCTKH.

[TITamn, npUKperUIeHHbIH K KOJIOHHE TpyO fuaMeTpoM 219 MM, ume-
IO1EH HANpaBASIOLLME XOMYThI, OITYCKAIOT B CKBAXHHY H NOOUBAIOTCS
TUIOTHOIO KOHTAKTa ILUITAMIIA C TPYHTOM HE MEHee YeM JIBYMSI IOBOPO-
TAMU KOJIOHHBI TPYO BOKpyT ocH. LlITamMn nonxeH ObITh YCTAHOBJIEH HU-
Xe obcanHoi TpyObl Ha ryOMHY 2—3 cM.

5.3.4 IlorpyXeHue BUHTOBOIrO LUTAMIIA NPOU3BOJIAT 3aBUHYUBAHHUEM
MEeXaHUYeCKH WM BPYYHYIO HHXE 320051 CKBaXXHHBI WIH C ITOBEPXHOCTH
B MACCHUB IpyHTa 0€3 OypeHHUsA CKBAXMHBIL. TIpY UCIIBITAHUAX B CKBAXH-
Hax myOMHAa 3aBUHYMBAHUSI BUHTOBOIO INTAMIIa HUXeE 320051 CKBAXXKUHBI
JOJIXHA cocTapasaTh S0 cM Ui IIMHUCTBIX TPYHTOB TEKYYETUIACTUYHON U
TeKyuye KOHCUCTeHUMU M HAChIIWMEHHBIX BOJOU mneckoB u 30 cM — ang
OCTaJIbHBIX I'PYHTOB. [lonyckaeTcsi yBeIWYHBAThb YKA3aHHYIO I'MYOHHY B
clay4yasx, Koraa Inpyv U3MEpEeHUsIX OCEBOM Harpy3ku Ha HITaMIl UCKJIIoYya-
€TCSl BJIVUSIHUE TPEHMS IFpYHTA 10 OOKOBOM MOBEPXHOCTU CTBOJIA.

5.3.5 B npouecce 3aBUHYUBAHUS BUHTOBOI'O LITAMIIA HOJIXKEH NPOBO-
OUTBHCSI KOHTPOJIb 34 €ro NMorpyXeHMUeM 1o OTHOLIEHHUIO IIYOUHBI ITOIpy-
XeHMA LUTaMrMa 3a oAUH obopoT Ah K 1Iary BUHTOBOHM JIONACTH 4. DTO
OTHOHIEHME JOJIXKHO HAXOAMTHCS B Mpenenax

0,7 < %’1 <10. (5.1)

5.3.6 ITocne ycTAaHOBKHU LUITAMIIA MOHTHPYIOT YCTPONCTBO IUIS HArpy-
XXECHMS HITaMITa, aHKEpPHOE YCTPOUCTBO U U3MEPUTEIbHYIO CUCTEMY.

5.3.7 KoHTpOJibHbINM NporboOMEp YyCTaHABJINBAIOT Ha PENEPHON CUC-
TeMe, ero HUTb 3aKpeIUIIOT K HENOABUXHOMY penepy, yCTpauBacMOMY B
CTeHe BbIpaOOTKH, IJIMHA HUTH JONXHA OBITH paBHa JUIMHE HUTHU TIPOTH-
boMepa, U3MEPAIOLLIETO OCAJKY LUITAMIIA.

5.3.8 Tlocne MoHTaXxa Bcex YCTPOMCTB U U3MEPUTEJbHON CHUCTEMbI
3aNACHIBAIOT HayaJibHbie IMOKA3aHUA NpUDOPOB.

5.4 Tlposenenne HCObLITAHUS

5.4.1 Harpy3ky Ha lITaMn CJIeRyeT yBEJIUYMBATH CTYIEHAMH LaBjie-
HUIt Ap, YKa3aHHBIMH B Tabnuuax 5.2 — 5.4.

8
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O011iee YUCIO CTYIICHEH JABNEeHUS ITOCE JOCTUXKEHUSA JaBJISeHUS, CO-
OTBETCTBYIOLIETO BEPTHKAIBHOMY HOPMAJIBHOMY HANPSDKEHHUIO OT CO-
OCTBEHHOIO Beca IrpyHTa o,, , Ha OTMETKE MCIBITAHUA, HOJKHO OBITh HE
MEHee YeThIpeX.

B nepByio cTyrnieHb JABJICHHUSA CIERYET BKIIOYUTH BEC HETANEH YCTa-
HOBKHU, BIUSIIONIMX HA HArpy3Ky LITaMIIA.

IIpu npuMeHeHuu wiTaMna tuna Il KonbueBas NpUrpyska IoJIXHa
COOTBETCTBOBATDh HANPSKEHMIO G, o HA OTMETKE MCIBITAHHA.

BpeMs BBIACPXKHM KAaXIOM NMOCHEAYIOIIEH CTYNIEHH NAaBJICHUS MOJIXK-
HO OBITH HE MEHEE BpEMEHH BBIIEPXKHU IMPEABIIYILCH.
Taonuuma 5.2

| CTyneHHA AaBlIcHHs
A p, MIla, npu Bpems

MAOTHOCTH CJIOXC- YCJIOBHOﬁ

4.4

KoadgpdpuuueHr HUS IPYHTOB CTabWIK-
[ pyHTH BOAOHACHILIC- 3aUUK
nedopmMa- |
flnor- | Cpen- | Poix- | ypy A
Hell

mmm

ITecku KpynHbIe

Ilecku cpenHel KpynmHOCTH 5 <0,5 i ., 0,5
0,5<Sr< 1,0 ’ y 110

0,5<S <1,0|0,05|0025]001 | 20

il i ]

I [Tecky Menkue U nuuUieBaTbie S <0,5 0,05 10,025 0,01 1,0 |

Tabnanumuma 5.3

CryneHH HaBieHHUS A D, MHa npu Ko3dpu- | Bpemsa ycos-
[pyHTHI LIUCHTE IMOPUCTOCTH HOI cTabunu3sa-

1uH gedopMma-
2205]05<es08]|08<es L onrgh

[ nuHMUCTHIE C NOKA-
3aTejieM TEKYUYECTH: |
I, < 0,25 0.1 0.05 0,05 i
—

i il il
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IIpodoaxncenue maba. 5.3

PP M il -

Crynenuy pgapneHus A p, MIla, npu xo3dpdu- | BpeMs ycnos-
IpyHTHI LIMEHTE MTOPHCTOCTH HOM cTabHIn3a-

uuy acpopma-
0,5<€SO,3 0,8<€$1,1 HHH 1, 4

0,25<71,<0,75] 0,1
0,75< 1,51 0,05
LI, > 1 0,05

2
2
3

*IIpn xo3dpdpuumeTe NOPUCTOCTH € > 1,1 BpeMsa ychoBHOH CTaGMIM3AlIHH YBEJIHYH
Ec'rcﬂ Ha ]l v.

S il i gl L P L W Al eyl

Taonuuas4g

| ['pyHTHL CrynieHu napieHHus A p, {BpeMs ycrnoBHOH crabuiu-

| MTla sauuu aedopMauny 7, 4

1

[IpocanouHble TIpUPOAHOMN
BJIAXHOCTH

IpocanouyHble 11oc¢ie 3aMadu- 0,025 2
BaHH

OpraHo-MHHeEpanabHbiE K Op- 0,005—0,01 4
IraHUUYECKHE

5.4.2 Kaxnyio cTyneHp JaBJeHHUS BbIIEPXHUBAIOT JIO YCJIOBHOM cTabH-
AU3aUUY nedopManuy rpyHTa (OCaaKH LITAMIA).

3a KpUTEpHHl YCIOBHOH cTabunusauuu aedpopMalidy NPUHHUMAIOT
CKOPOCTb OCaZIKy HITaMIa, He npeBpianuyio 0,1 MM 3a BpeMs t, yka-
3aHHOe B Tabiunax 5.2 — 5.4.

5.4.3 Orcuersl No NporudboMepaM Ha KaxXIAOM CTYNeHU HarpyxeHHs
NMPOU3BOIAT:

10
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- [IPU UCITbITAHUYU KPYITHOOOJOMOYHBIX IPYHTOB U [ECKOB Yepe3 Kax -
apie 10 MMH B Te4eHUE TMEPBOro mojyyacd, 15 MUH B Te4eHHE BTOPOTIO
rmojydyaca M gajnee 4yepe3 30 MUH 0 YCIOBHOH cTaOUAM3auuu edopma-
LU I'PYHTA;

- IpY UCIIBITAHUU TTIMHUCTBIX TPYHTOB Yepe3 Kaxasie 15 MUH B Te4ye-
HUe nepBoro yaca, 30 MUH B TeYeHHe BTOPOro yaca, gajee 4epes 1 4y o
YCJIOBHOH CTaOMIU3aLUH AedopMaLlMM IPYHTA.

5.4.4 UcnplTaHus NpoCcago4yHbIX TPYHTOB C 3aMayuBaHUEM clieayeT
[IPOBOJAMTD ITO CXEME <«ABYX KPHBBIX» HJIH «OMHOM KPHUBOW».

Bb100op cxeMBbI HCIIBITAHUM JOJXEH ObITH ITPOU3BEAECH B 3aBUCHMOCTH
OT KOMILIEKCA XapaKTEePUCTUK, HEOOXOIUMBIX JJIA NMPOCKTUPOBAHMUSI.

VcnbiTaHUA MO cXeMe «IBYX KPMBBIX» CJEAYET BLIMTOJHATH NMPU He-
0OXOAUMOCTH OMNPEACICHHUS MOJHOIO KOMILJIEKCA XapaKTEPUCTHK (5.5.3),
10 CXEMe «OJHOM KpHUBOM» — B CJy4YasiX, KOr4a JOCTATOYHO OIPEHEINTD
MOAYAb AedopMalMY IPYHTA TIPUPOLHOM BJIAXKHOCTU ¥ OTHOCHTEJIBHYIO
NMPOCaXOYHOCTL NMPU OJHOM 33JAHHOM JABJICHUH.

5.4.5 [Ipn ucnpITAHUAX 11O CXEME «ONHOMH KPUBOH» HArPY3KYy Ha LUTAMII
YBEIMYUBAIOT CTYNEHAMHU 10 3aMAHHOTO AABJIEHUA p_, MPUHHUMAEMOTO B
uHtrepBaie 0,2 — (0.4 MIla.

JlaBneHue p, TOXKHO OBITh YCTAHOBJIEHO C YYETOM MPEATIOaraeMoro
(paKTHYECKOro JaBJAeHHUS HA I'PYHT B OCHOBAHMHU (pyHIAMEHTAa, pABHOTO
CYMMe€ OaBJICHUH OT HArpy3KU (pyHIAMEHTA U COOCTBEHHOIO Be€ca I'PYHTA
B HACBILLEHHOM BOIOH COCTOSSHHUHM HAa OTMETKE HUCIBITAHUS.

[Tocae DocTHXEHUS YCIOBHOM CcTAOUIM3ALMH OCAAKH Ha MOCHEIHEN
CTYII€HH, COOTBETCTBYIOLLEH OAaBJIEHUIO p,, TPYHT B OCHOBaHMH ILTAMIIA
CJIEAYVET 3aMOYUTH U NMPOHOJIXAaTh 3aMayuBaHUE C U3MEPEHHUSIMU IIPO-
CaIKU TPYHTA JIO €€ YCJIOBHOM CTADUIN3aLUM IIPH PACXOJE BONBI HE MeE-
Hee pacCYUTHIBACMOTO [0 MPUNOXEHUIO [

3a KpuTepUH YCJIOBHOU cTabuau3alMH NpoCaaKHd IpyHTa cieayer
MPUHUMATh CKOPOCTh OCaJKH LlTaMIia, He npeBbiiatiyro 0,1 MM 3a nsa
yaca.

5.4.6 McnbitaHusl MO cXeMe «ABYX KPHMBBIX» CJIEAYET IPOBOAWUTHL HA
ofHoOM ryOuHe B AByX miypdax, pacnoioxkeHHbIX Ha pacCTosiHuU 5—6 M.

B ogHoM wIypde HCNBbITAHUSA HEOOXOHUMO BBIIOJIHSITH B COOTBETC-
TBUU C TpcOOBaHUAMU 5.4.5, B ApyroM — 3aMOYUTH I'PYHT (IpU pacxone
BOABI HE ME€Hee pacCYUTHIBAEMOro ro MpuioxeHUro I') mocie MoHTaxa
YCTAHOBKH N0 IMPHIOXECHUS HATPY3KH, a 3aTEM HArpyKaTh LIITAMIT CTYIIE -
HSIMHM 00 JABJIEHUs p,, MPOAOJIXKAsl 3aMaYMBAHHE IPYHTA.

il
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5.4.7 Orcyernl no nporuboMepaM rnocje 3aMayuBaHMUA MPOCATOYHO-
I'o rpyHTa CJCAYET MPOU3BONHUTH Yepe3 NPOMEXYTKHA BpEMEHH, YKa3aHHbIe
B 5.4.3.

3.4.8 3aMayuBaHHKE IMPOCANOYHBIX 'PYHTOB B OCHOBAHMH LUTAMIIA B
KOTJIOBaHAaX, 1uypdax ¥ AyAKax clieayeT NPOU3BOJAUTL pacCpelOTOYEH-
HOM cTpyeil BO U3DeXxaHHe pa3MbIBa IPYHTA, NOAAEPXHUBaAst YPOBEHD BOADI
Ha 5—10 cM BbilIE NTOBEPXHOCTH MECYaHOM MOIAYILUKHU U U3MEPSA pacxol
BOJIHI.

5.4.9 [10 OXOHYAaHUM UCITBITAHUH BbIPpAaObOTKY ClEAYET YIIIYOUTH HUXKE
OTMETKH MCTNBITAHUS HA rJIyOMHY HEe MeHee JBYX AMAMETPOB LUTAMIIA JIIA
KOHTPOJISI OOHOPOAHOCTH MCITBITBIBAEMOIO I'DYHTA.

5.4.10 B npouecce ucnbITaAHUSA BEAYT XypHal, opMa KOTOPOIo MpHU-
BeJeHa B NPpUIOXeHUHN b.

5.5 O6paborka pe3ysbTaToB

5.5.1 Ilo JaHHBIM UCHIIBITAHUH CTPOAT rpadPHUK 3aBUCUMOCTH OCAaAKHU
LITaMna ot AasjieHHus S = f(p) (npmnoxenue 11).

Ha rpaduke nmpoBoasT OCpEeNHAIOLIYIO ITPSMYIO METOAOM HaUMEHb-
IIMX KBAAPATOB WIN IrpadHuYEeCKUM METOMOM.

3a HayaJbHbIC 3HAYE€HUS P, U S, (1epBasi TOYKA, BKJIIOYaeMasi B OC-
peaHeHue) NMMPUHUMAIOT JaBJIeHUE, PABHOE HaMPSDKEHUIO O 10,0 (54.1), u
COOTBETCTBYIOILLYIO OCR/IKY; 3@ KOHE€YHbIE 3HAYEHHUsI p, ¥ S, — 3HAYECHHS]
p; 1 S, COOTBETCTBYIOLIME YETBEPTOI TOUKE rpadmMka Ha NPSIMONMHEH-
HOM YYacTKEe.

Ecnu npu naBneHUn p; npHpalleHue ocagku Oyaet BaBoe 6onbuue,
4eM IJisl NMpeAbIRYIUCH CTYNCHH HNABJICHMUsI p; , @ TMPH IOCAeAyloueH
CTYNEeHH NABJIEHHA p,, , IPUpALlICHUE OcaakH Oyner paBHO WIM OoJiblile
NMPUPAILCHHS] OCAKM TIPU p;, 32 KOHEYHbIE 3HAYCHUA p, U S, cienyer
NPUHUMATD p; , U S, . [Ipn 3TOM KOAMUECTBO BKIIOYAEMbIX B OCPEiHE-
HUE TOYEK HOJIXHO ObITh HE MeHee Tpex. B MpoTHBHOM cinyyae Iip
UCTIBITAHUM IPYHTA HEOOXOAUMO IPUMEHSITH MEHbIILIME CTYIIEHH daBJie-
HHUA.

Hlpumenanue — I1py npoBeacHUN UCNLITAHUH BUHTOBBIM 1ITAMINIOM (C COXpaHeHMH-
€M IIPHPOAHOTNO HaNpsIXCHHOIO COCTOSHUSA TPYHTA) 3a HayaNbHbie 3HAYEHHS py U S, NPH-
HUMAIOT 3HAYECHHA p. M S, COOTBETCTBYIOLLUME NEPBO#t CTYNEHU Harpy3ku Ha rpaduke S =

=Ap).

12
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5.5.2 Monyns nedopmauuu rpydra E, Mlla, serauciasiior g iu-
HeifHoro yyacrka rpadguka rno gopmyie

E=(1-v}).K,-K,-D2L
(1-v°)-K,-K;- G (5.2)
rne v — Koa3dduuuenr Ilyaccona, npuHumMaemMbliit pasHbiM 0,27 mis

KpYITHOO0/M0MOYHBIX IpYHTOB; (0,30 — 11 neckoB M cyrne-
ceit; 0,35 — mns cyrnmuHkoB; 0,42 — nng MIMH;
K — xo3adduuueHT, NpUHHMAEeMbIi B 3aBHCHMOCTH OT 3ar-
£ ny6neHus wrramna h/D (h — rybuHa pacronoXeHus! LUITaM-
1a OTHOCUTEJIBHO MOBEPXHOCTH IPYHTA, CM; D — AUaMeTp
IIITAMITA, CM);

K1 ~ Ko3¢pdUUMEHT, MpHHUMAEMbIH paBHBIM 0,79 1uist KecTKo-
ro Kpyrjoro 1uramna;

Ap — ripupalleHue xapreHUsa Ha wramn (5.5.1), MIla, paBHoe
P, Py»

AS — TpUpalleHHe OCaJAKHM LITaMIia, COOTBETCTBYIOILEE Ap, CM,

ofnpenensieMoe Mo oCpegHAIoE MPIMOMH.

KosadpduiumeHt K MPUHUMAIOT paBHBLIM 1 MPHU UCIIBITAHUAX I'PYHTOB
ILITAMIIAMH B Ko'erBaHax uiypdax ¥ ayakax. Ilpu ucrnipiTaHUsIX TPYHTOB
BUHTOBBIM LITAMIIOM B OYypOBBIX CKBaXHHAX HHXe 330051 U B MaccHuBe
0e3 OypeHHst CKBAXHWH KO3bPHUUHUEHT K IIPUHUMAIOT B 3aBUCHMOCTH OT
oTHolueHust /D no Tadnuue 5.5, rae h — myﬁpma PACIIOJIOXEHHUS 1ITAMIIA
OTHOCHUTEJIHLHO ITOBEPXHOCTH IPYHTA, CM.

Hpumeuanue — Ilpu vcnerranusax rpydTa wramnoM tuna I B 3a6oe 6ypopbix ckBa-
XHH JOoMycKaercsi NpUHAMaTh KoappuumenT K, pasHsIM 1 HesaBucHMO oT h/D.

Taonuma 5.5
h/D 0 ! ) — 4 >5
o | om [ om [ om | o

5.5.3 Ilo pe3yiapTraTaM MCNBITAHUH TPOCANOYHBIX IPYHTOB CleAyeT
OIpEeNcIATh B COOTBETCTBUM C YKa3aHUSIMHU TPHIOXEHHS E:

- MoayJb aedopMaliMi rpyHTA MPHPOSHON BAAXHOCTH £ M OTHOCH-
TEJILHYIO MIPOCANOYHOCTD €, [TPH 3AJAHHOM AABJIIEHHH p, — MPH UCIIbITA-
HUHU 10 CXEME «OdHOH KPHUBOH»,

13
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- MOAyJb AedopMaliMM IpyYHTA NMIPUPONHOMN BAaXHOCTU E M B BOJO-
HACBILLEHHOM cocTOSHUH E_ (nocie 3aMayMBaHMs), HaYalbHOE Mpoca-
JI0YHOE JIaBJICHHE P , U OTHOCUTEJIBHYIO MPOCATOYHOCTD €, IIPH PaA3JIU4-
HBIX HAaBJICHHUSIX — ITPH UCHBITAHUM IO CXEME «IBYX KPHBBIX».

6 Meroa ucubITanus PAARAJLHLIM NPECCHOMETPOM

6.1 Cymnocts MeToaa

6.1.1 UcnpiTatye rpyHTa pagiMaibHbIM [IPECCUOMETPOM IMPOBOAST JUIA
onpeneacHUs Moayisi nedopmMaiiny £ neckoB, MUHUCTBIX, OPraHO-MU-
HEPAJIbHBIX ¥ OPraHUYECKUX I'PYHTOB.

6.1.2 Moaynes nedopMalui ONperessiioT Mo pe3yjbTaTaM Harpyxe-
HUS TPYHTA NOPU3OHTANIBHON HArpy3KoM B CTCHKAX CKBAXKUHbBI C TIOMOUIBLIO
paguaJbHOIO NpeccCUOMETpA.

PesyabTaThl McnbITaHUST 0QOPMIISIIOT B BHE rpaduKa 3aBUCUMOCTH
FOPHU3OHTAJILHBIX MEPEMENIEHAN I'PYHTA OT rOPU3OHTAJIBHOIO JAaBJICHUS.

6.1.3 IlpM McnpITAHUM TPYHTA pagUMAIbHBIM IIPECCHOMETPOM IPHU-
MEHSIOT clienyroniee obopyaoBaHUE U CITOCODBI IIPOXOJKU CKBAXHH, 0bec-
[IEYUBAIOLIME COXpAHEHHUE ITPHPOTHOIO HAIPSDKEHHOTO COCTOSIHUSA IPYHTA!

caM03abypHUBaIOLIMECS NPECCUOMETPDI;

OypeHHEe CKBAXMH IO 3aLLHUTOM TSDKEABIX PACTBOPOB;

ITPOXOIKY y4yacTKa CKBaXXHMHBI, Ha KOTOpPOM OVAYT NMPOU3BOIUTHCA
WUCITBITAHUSI, C MTIOMOILLIO IMOABUXHON KOJOHHBI 0OCAllHBIX TpYO.

B rpyHTax, obecrneduBaoliux YCTOMYUBOCTh CTEHOK CKBAXUHBI, J0-
ITYCKaeTcHa IPOBENCHUE MCIBITAHUN 6e3 COoXpaHeHUS ITPUPOJHOIo Ha-
npspKeHHOIo coctosiHus. TIpHU 3TOM 06s13aTEJIBHBIM SIBJASIETCS COXpaHe-
HHUE NMPUPOAHOIO CIOXEHHUS 'PYHTOB.

6.1.4 Ilpu npoxolke ONbITHOM CKBAXHHbI CleayeT cobmoaarh Tpe-
bosaHus 4.4.

6.1.5 JluaMeTp CKBaXHH HE€ NOJUKEH IpEeBbILIATh JHAMETP 30HIA
npeccuoMerpa 6onaee yeM Ha 10 MM.

6.2 Obopynonsanue 1 DpHOOPHI

6.2.1 B cocraB yCTaHOBKH JJISI UCIIBITAHHS TPYHTA PATUAIBLHBIM ITpec-
CHOMETPOM JOJDKHBI BXOIMTD:

30H[;

14
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YCTPOUCTBO ST CO3MAHUS U U3MEPEHUSA NaBJeHUs B KaMepe 30H/1a;

YCTPOMCTBO JUISI UBMEPEHUSA MEPEMEUICHHNA 000JI0YKHU 30HIA.

6.2.2 KOHCTpYKIIMS YCTAHOBKH JOJDKHA 00ecIiednBaTh:

BO3MOXHOCTb CO3NAaHHUS AaBJICHUSA Ha IpYHT cryreHsaMH 1o 0,01—
0,1MIla;

[MOCTOSIHCTBO JABJ€HHUA Ha KAXJIOHW CTYIEHU HATIPYXECHHMS;

BO3MOXHOCTb TAPHUPOBKHU 30HIA.

6.2.3 1nMHa KaMephbl 30HAA OJKHA OBITh HE MeHee YeThIpex ee NU-
aMETpPOB.

IHpumenuanue — Ilpyn npUMEeHEHHH KaMepbl, COCTOAILEHM U3 TpeX ceKUuit U OoJee,
o011asg JIMHA CEeKLMH A0/DKHA ObITh HE MECHEE YEThIpEX UX AHAMETPOB.

6.2.4 YcTpoMCTBO IS UBMEPEHUS JABJICHUS B KaMepe 30HAa JOJIKHO
o0ecreYyuBaTh U3MEpPEHHE NaBIeHUSA C IMOIPELIHOCThbIO He Oosiee S5 %
CTYIICHU JABJICHUSI.

6.2.5 YcrpoiicTBo MIA HM3MepeHHS HepeMellieHUi o0OJIOUKH 30HIa
IOJMXHO obecrieyruBaTh UIMEpeHHUeE JedopMaLMii CTEHOK CKBAXHWHBI ITPH

NPUMEHEHHH IPECCHOMETPOB C BHCULIHUM AMAMETPOM KaMephl 30HAA OT
76 n1o 127 MM ¢ norpeltHOCTHIO He Oosiee (0,1 MM B nperenax u3MeHeHU

HavyaJbHOro AuaMeTpa kamepsl B 1,5 paza.

6.2.6 U3MepeHue nepeMelieHHA OOOJOYKHM 30HAA OCYILUECTBISIOT
yTEM U3MEPECHUSI 00beMa XHUAKOCTH, paCXOoAyeMOH Ha pacllUpeHUe Ka-
MepPHI 30HIa, WIH IIYTEM HETIOCPEACTBECHHOTIO ONpe/esieHUsT paguyca Ka-
MEpPBbI 30HA B OTJAEJbHBIX TOYKAX AUCTAHLIIMOHHBIMHU NATYUKAMMU.

Hpumeuanusn

| U3MepeHue nepeMellieHHN oOOJIOYKHM 30HJa AMCTAHHHOHHBIMU JATYHKAMH ITpoO-
U3BOMAT HE MEHec YeM B LICCTH TO4YKaxX, PACIOIOXKEHHBIX IO TpeM JuaMerpaM. TouykH
U3MEPEHU JOJDKHBI pacriostaraTbCsi B HEHTpaIbHOI 4YacTH KaMepsl B npeaenax !/ ee
JUTHHBI. 3

2 Jlonmyckaercst HpMMEHSITD U1l onpefeJiIeHUs epeMelleHHii 000/I04KH 30HAa ANUC-
TAHLIMOHHbIE JATYHKH C UIMEPEHHUEM [UTHHBI OKPYXHOCTH KaMepbl O TpeM AHAMETPaM B

LHEHTPaJIbHOMN 4acTH ee B Npejenax 2/3 JUTHHHBI.

6.3 IloaroroBka K HCOBLITAHMIO

6.3.1 B ckBaxXuHYy yCTAaHABJIHMBAIOT 30HA TAKHMM OOpa3oM, YTOOBI ce-
pellMHA KaMephl 30HAA ObLIa pacnoJIOXEeHA HA OTMETKE HCIBITAHMAL.

[Tpu npoxoaxke CKBaXHHBI C NPUMEHEHHEM IMOABHXXHONU KOJIOHHBI

o0CaHBIX TPYO B I'PYHT MHPEABAPUTEIBHO BHEAPACTCS TOHKOCTEHHBIN
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pabouyMH cTakaH, NPUKPEIVICHHBIN K KOJIOHHE TpYyO, 3 KOTOPOTO yAais -
IOT IPYHT.

Janee Ha OTMETKY UCIILITAHMS ONTYCKAIOT 30H/ IpeccHoMeTpa, pabo-
Yyass 000JI0YKa KOTOPOro CMa3aHa IMUHUCTOM cyCrieH3uel U3 6EHTOHUTO-
BO IIMHBI WIIN COJUAONAOM. B 30HM€ nMpeccHoMeTpa cO3a10T JIABJICHUE,
PaBHOE HAMpPSDKCHMIO O, (5.4.1) Ha OTMEeTKe MCIBITAHMSI, NOC/E Yero
obcagHyio TpyOy NpUITOOHMMAIOT Ha BHICOTY 30H/IA.

6.3.2 Ilocne ycTaHOBKH 30HAA Ha OTMETKE MCNbITAHUS HeobXoaUuMOo
CMOHTUPOBATh YCTPOMCTBA A CO3NAHUA U U3MEPEHUSA AABJICHHUS B Ka-
MeEpe 30HAa U UIMEPEHHUS MNeEpeMellicHU 000JI0YKH 30H/IA.

6.4 IIpoBenenme ucnniTanus

6.4.1 B kamepe 30HRa co3aa10T napiieHue cryrneHsMHu o 0,025 MIla
O MOMEHTA CONMPUKOCHOBEHHUS 000JIOYKM 30HHAA CO CTEHKAMU CKBAXKH-
Hbl, a Jajiee — CTYINEHSAMH, YKa3aHHBIMM B Tabnuuax 5.2—5.4.

Ilpu onpeneneHUH HaBIEHHUS HA CTEHKY CKBAXHWHBI B ciydae Ipu-
MEHEHHUA THAPABINYECKUX NPECCUOMETPOB HE3ABUCHMO OT OOBOJHEH-
HOCTH CKBaXHWHBI HEOOXOJUMO K U3MEPECHHOMY MAaHOMETPOM INABJICHHIO
n00aBJIATE 'MAPOCTATHYECKOE AaBJIEHHUE cToa0da XUIKOCTH B TMApPOMA-
TUCTPAIN NTPECCHOMETPA.

6.4.2 Kaxayio cTyneHb JaBJI€HHUS BbIAEPXHUBAIOT A0 YCIOBHOM CTabu-
NU3auMHU aedopMalUM IrpyHTa. 3a KpUTEpHi YCJIOBHOM CcTabMIM3alMHU
nedopMaly NPpHHUMAIOT CKOPOCTH YBEJIUYEHHUS paauyca CKBaXWHBI, HE
npesbiamoiyio 0,1 MM 3a BpeMsi, ykazaHHoe B Tabauue 6.1.

Taonuuma 6.1

Bpewmst ycnosHol ctabuin-
3allMM aehopMauuM f, MUH

PexuM ucnbiTaHug

Ilecky €O CTeneHbIO BAXHOC-
T™:
5 <08
S > 08
I'nUHUCTBIE ¢ MOKa3aTeneM Te- MenneHHBHH
KYY4ECTH:

I, 0,25

I, > 0,25
OpraHo-MHHepalbHble ¥ Opra-
HUYECKME
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Ipodoaxcnue maba. 6.1

FpyHTH PeXHM MCbITaHus | BPEMA YCIOBHOH CTaGHTH-
3auMH aedopMalMi f, MUH

[Tecku 3
MuHUCTHIE boicTpuiit 6
OpraHo-MHHepalbHBIC U Opra- 10
HHYCCKHE

Tipumenannn

| Hpn ucnsITaHUAX KCKYCCTBEHHO YTUTOTHEHHBIX, HACKITHLIX H HAMBIBHBIX MPYH-
TOB BpeMsA YCJIOBHON cTabwm3auuu aedpopMallMU RODKHO HA3HA4YaTLCA TaK Xe, KakK U
J/IS COOTBETCTBYIOLLHMX THIIOB ITeCYaHbIX H INIMHHCTHIX TPYHTOB B 3aBHCHMOCTH OT CTerle-
HU BJIOKHOCTH H NOKA3aTesNs TEKYUCCTBH.

2 IIpH npHMEHECHUH NMPECCHOMETPOB ¢ MOTPEITHOCTHIO U3MEpPEHUs NepeMellie-
HHit Menbiie 0,1 MM (6.2.5) BpeMs ycaoBHO#M ctabmnu3auuu aepopMaliHM YMEHbBIIAETCSA
MPOMOPLUHOHANLHO YBEAUYEHHUIO TOYHOCTH M3MEPEHHUS CTCHKH CKBaXHHHBI.

6.4.3 lInga 3panuil 1 coopyxeHut I ypoBHA OTBETCTBEHHOCTH MCIIbI-
TaHUS T'PYHTOB palUaJIbHBIMHU NPECCUOMETPAMU CJenyeT MPOBOAUTL B
MeUIEHHOM peXume. Jlonyckaercs MpoOU3BOIUTH UCIIbITAHUE TPYHTA pa-
IUANBbHBIMU ITPECCUOMETPAMHU B OBICTPOM pEXKUME B TEX CIAYUYaAAX, KOraa
BBIITOJIHEHBI CONOCTABUTENIbHbBIE MCIBITAHUSA pajdHaJbHBIMU IIpeccU-
OMETpPAMHU B MEJICHHOM M OBICTPOM pEXUMAaX HE MCHEE 4YeM C ABYX-
KPATHOH IMOBTOPSIEMOCTBIO /U1 JAHHOM Pa3sHOBUIHOCTH TPYHTA B pai-
OHE MPOBEACHUS U3BICKAHUH.

Ina 3panuit U coopyXeHU II u 111 ypoBHe#l oTBeTCTBEHHOCTH MC-
NbITAHUS paagHAIbHBIMH [IPECCUOMETPAMHU CIIEAYET IMIPOBOAUTD, KAaK Ipa-
BIWIO, B ObICTPOM peXHUME.

Ilpumenanue — YpOBHH OTBETCTBEHHOCTH 3IaHHH K coopyXeHHit npuHATH o [OCT
27751.

6.4.4 Otcuernl no npubopaM ia uaMepeHHus aedopmanuii Ha Kax-
OO# CTYINEeHU DaBINEeHUS [IPOU3BOLAT COMIacHO TabsHue 6.2.

B npoliecce UcnbITaHUSI BEAYT XypHaI, opMa KOTOPOro INMpUBeaeHA
B npuwioxeHuu b.
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Tadbnunumab.2

— W

L .

A A

buicTpoiit

Yepes 1 MHH B TedeHUE mnep-
BbIX 3 MMH, Jajee — yepe3 3

i

FpyHTH PexuM McrbITaHHUs
MenneHHbii
Ilecku Yepe3 5 MHH B T¢YeHHE IIep-
BbIx 15 MHH, nanee — yepe3 15
MHH MHUH
[ uHucToIE Yepes 10 MUH B TeyeHHE Tiep-

OpraHo-MHHe-
| panbHBIC U OP-
raHU4ecKHe

BbiX 30 MMH, nasnece — yepe3 30
MHH

Pl L

Yepes 15 MHH B TeyeHME TIEp-
Bbix 60 MHH, nanee — uepe3 30
MHH

Yepes 2 MMH B T€YCHHE nep-
BbIX 6 MUH, nanee — yepes 6
MHH

]

Yepes 2 MHH B TedeHHE nep-
Bbix 10 MuH, nanee — gepe3s 10
MHH

hillninle—

6.5 O6paboTka pe3ysrTaros

6.5.1 Ilo AaHHBIM MCHIBITAHUH CTPOAT I'padpUK 3aBUCUMOCTH IepeMe-
HIEHHSE CTEHKH CKBaXWHbI OT JaBjeHUs1 Ar = f (p) (npwioxeHue XK).
Ha rpacduke npoBosST OCPEIHAIOUIYIO NMPAMYIO METOTOM HAaUMEHDb-

KX KBaApPaTOB WIH rpaduIecKUM METOLOM. 32 Ha4YaJIbHbIE 3HAYEHMUS] P,
U Ar, (eppast TO4YKa, BKJIIOYaeMasl B OCpeIHEHHE) IPUHUMAIOT 3HAYeHHs
P ¥ Ar, COOTBETCTBYIOIIIME MOMEHTY MOJHOIO 00XaTHUA HEPOBHOCTEN CTe-
HOK CKBaXXMHBI — Hayay JJMHECIHHOIO y4yacTKa rpaduka.

3a KOHEYHbIE 3HaYeHus p, U Ar, (NpeAea NPONOPLUOHATHLHOCTH)
NPUHUMAIOT 3HAYECHUA p U Ar, COOTBETCTBYIOLIHE TOUYKE, OrpaHHYUBAIO-
e AMHEeHHDbIN ydacrok rpaduka.

6.5.2 Monaynp nedpopMauum rpyHra E, MIla, Belyucasior mwist jiu-

HelHoro y4yacrka rpagpuka Ar = f (p) no ¢popmyie

E= Krro'éﬁ,

3
Ar (5-3)
rne K. — xoppekrupyioiuit Ko3¢pGULIHEHT,;

I, — PpaaMyc CKBaOXHWHBI, paBHbIA For + AL

r.. — PaIUyC MpecCUOMETpa, CM;

pr
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A, — [pUpauieHUe paguyca MpecCHOMeTpa, COOTBETCTBYIOLLEE P,
CM;

Ap — TMpUpALECHUE NABICHUSA HA CTEHKY CKBAXUHBI MEXOY ABYMA
TOYKAMH, B3ITHIMU Ha ocpeaHsawoumen npsmoi, Mlla;

Ar — [pHUpallieHne NnepeMellieHHsE CTEHKHU CKBAXHUHBI (110 paguy-

Cy), COOTBETCTBYIOILEE Ap, CM.

Ilpumenanue — lpu BuluMcieHud Moaynst jepopMalluy FPyHTa HEOOXOOUMO y4H-
THIBaTh OMNpeacssieMbie [0 pPe3yjbTataM TAPHPOBOYHHBIX HCITBITAHHUNA CHCTEMaTHYeCKHE

MorpelHocTH U3MepeHUH Ap ¥ Ar, BbI3BaHHbIC COOCTBEHHBIMH AehopMalUIMH I'HIAPO-
CUCTEMBI U 3JTAaCTHYHBIX 000/I0YEK KaMephbl 30HAA.

6.5.3 I1pu npoBeACHUM BCEX UCTIBITAHUI MPYHTOB paUaNIbHBIMU TIpec-
CUOMETPAMU B OJHOM pexHMe (MEIJIEHHOM IS coopyXeHUui | ypoBHS
OTBETCTBEHHOCTH MU ObICTpOM i coopyxXeHUH Il u 11l ypoBHe# oT-
BETCTBEHHOCTH) KOO(OdULHUEHT K ONpeaessioT 10 pe3yjbraTaM co-
[NOCTABUTENbHBIX MCIIBITAHUNA rpyHTa lITaMroM fnowaasio 5000 cMm? u
PAOMAIBHBIM NIPECCUOMETPOM, BBIMOJHSAEMbIX HE MEHEE 4YeM C [BYX-
KPAaTHOH TTOBTOPSIEMOCTBLIO JIS JAHHOW PA3HOBUIAHOCTHU I'PYHTA B paH-
OHE IPOBEACHUSA U3bICKAHUH.

6.5.4 Tlpn npoBeleHWH YACTH UCHBITAHUN B MEIUIEHHOM, a YacTH
HUCIBITAHUH B OBICTPOM pEXUME ISt ONpPEeacICHUsE MOayast AecpopMauUU
MO0 pe3yJbTaTaM MUCIbITAHUMA, BBIMOJHEHHBIX B OBICTPOM DEXUME, O-
JDKEH BBOAUTHLCA NOMOJHHUTENBHBIM Ko3dduumeHT K , ornpenesisieMbin
10 Pe3yJIibTaTaM COMOCTABUTEIBHBIX UCIBITAHUN pafUAILHBIM IIPECCHO-
METPOM B Pa3HbIX pPEXKHUMaAX.

6.5.5 J/Ina mpoeXTHpoBaHUSI OCHOBAHUMH U (PyHIAMEHTOB 3JaHUI U
coopyxeHu# 11 u Il ypoBHe#t oTBeTCTBEHHOCTH KO3DPHUUUEHT K
NOIyCKaeTcsl MPUHUMATH T10 NMpHIoxXeHu1Io K.

7 MeToa MCHBLITAHHA JIONACTHLIM NPECCHOMETPOM

7.1 CymiHocTh METOHA

7.1.1 McnplTaHust TpyHTa AOMACTHBIM MIPECCHOMETPOM TPOBOAAT AJIA
ornpeacaeHUsa Moayns aedopMaumu £ neckos, INIMHUCTBIX, OpraHO-MH -
HEPAJIbHbBIX U OPraHUYECKHX IPYHTOB.

7.1.2 Moaynb nedopmalimu ONpeacasior Mo pe3yibTraTaM Harpyxe-
HUSA TPYHTA BEPTUKAABHON HArpy3KoH B CKBaXHHE HIAH MAaCCHBE C MO-
MOLUBIO HITAMITOB-JIONACTEHN.
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Pesynbrarhl ucnbiTanus odopmisioT B Buae rpaduka 3aBUCUMMOCTH
[epeMellleHUst IITaMNOB-JIONACTEH OT HArpy3KHu.

7.1.3 Ilpu npoxonke onbITHOM CKBaXHHBI ciaeayeT cobnogats Tpebo-
BaHUs 4.4.

7.1.4 Tlpy UcCnbITAHUSAX B CTEHKAX CKBAXHMHbBI AHUAMETP CKBaXXHHBI
AOJLXEH ObITh MEHbBLLIE PACCTOAHUSA MEXAY LIITAMIIAMU-JIONACTSIMH HE Me-
HEe YeM Ha 2 CM.

7.1.5 Tlpyn ucneiTaHUAX HUXe 330051 CKBAXHWHbI MMHUMAaJIbHAs INy-
OMHA NorpyxeHus HaKOHeYHHKa oT 320051 CKBaXXMHbB! 1O BEpXa 1UTAMIIA-
JIOTIACTU AOJIXKHA ObITH HE MEHEe IMOJIOBUHBI JUIMHBI 1LITAMITA-JIONACTH.

7.2 Obopynosanne u nprOOpLI

7.2.1 B cocTaB yCTaHOBKH JIJIst UCITBITAHHUSI TPYHTA JIONACTHBIM I1pec-
CHOMETPOM JOJDXHBI BXOIHUTH:

- HAKOHEYHHK CO LITaMarnaMM-JIONacTAMH U HanpasJIsiOLUM CTaKa-
HOM;

- YCTPOMCTBO JUIST CO3JaHUA U U3MEPECHUS AABJIECHUA HA HITAMIIbI-
JIONNAaCTH HAKOHEYHHKA;

- YCTPOMCTBO HJIsi U3MEPEHUS NEepeMeELUeHUs LITaMIIOB-JIOTNACTEN
HAaKOHEYHMHKA.

7.2.2 KOHCTpYKLIUA YCTAHOBKH HOJIKHA 0obecrieunBaTh:

- BO3MOXHOCTb CO3AaHHUA AaBJIEHMs Ha IPYHT ctyneHsiMu no 0,01 —
0,1 MIa;

- TOCTOSIHCTBO JaBJIEHHUS Ha KaXNOH CTYMEeHU Harpy>XeHWUs

- BO3MOXHOCTb TAPUPOBKM HAKOHEYHHUKA CO LUTAMITAMH-JIOTIACTSMMU.

7.2.3 HakOHEYHHK JOJXEH COCTOSATH M3 ABYX XECTKHUX 1UTAMMOB-
JioracTed NpsAMOYroJibHOM (popMbl, pacriooXEeHHbIX CUMMETPUYHO OT-
HOCHUTEJIbHO OCH HAKOHeYHMKA. I1noiaap wraMna-aonacTd A0JxHa co-
OTBETCTBOBaTbh TpeboBaHUsAM TaGMMLEI 7.1.

7.2.4 YcTpoMCTBO MISI U3MEPEHMUSA HABJICHHUSI HA 1UTAMIIbI-JIONACTH
JOJIXHO obecrieuyuBaTh U3MEPEHUE JaBJICHUS C MOrpeliHOCTHIO He boliee
5 % cTyneHu AaBJICHUS.

7.2.5 YcTpoHCTBO AJ11 UBMEPEHUS NEPEMEILICHUH LLITaMIIa-JI0I1aCTH B
NOPU3OHTAJIbHOM HaIpami€HUHU HOJKHO obecrneyuBaTb USMEPEHUE JE-
dopMalMii rpyHTa ¢ rnorpeitHocToio He bonee 0,1 MM B npenenax He
MeHee 50 MM NpH HCNBITAHUAX OPraHO-MHHEPANbHBIX U OPraHUYECKUX
rpyHTOB, 20 MM — JUISI OCTJIBHBIX I'PYHTOB.
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- et

I nyOuHa

e

[pyHTHI [TonoxeHue Mecto MuHM-
MpCCCHOMETDa HCIIbITa- MMpOBCACHHA ManbHas
OTHOCHTE/IBHO HUA, M UCNBITAHUHA IU1o-
YPOBHSl MOA3CM- uiaan*
HbIX BOA IITaMIIa-
onacTy,
cM?2
| [nvHbl ¥ cyrimHku ¢ [, <|Boire yposus| [Jo 10 [B crenkax| 300
< 0,25, cynecuc [, <0 MOoX3€¢MHBI X CKBAXXHHBI
BOJ
ll'[ne:cl-m (ycrtoiiuuBbie B|Bbiie yposHa{ o 10 |B creHkax| 600
CTEHKAX CKBAaXMWHbI) NMOA3EMHBIX BOA, CKBaXXHWHDI
[ NTWHBI K CYTIMHKH 150
c 0,25 < [, £0,75;
cynecnc0</, <1
[Tecku pwixiible (HeycTOM- 300
| YMBBIC B CTEHKaX CKBaXH-
HbI) Bellie 1 HHXe Huxe 3abo4
['nyHbI M CcyrIMHKHA ¢ [, > {ypoBHA noa-| Huxe 10 [ ckBaxuHBI 150
> 0,75, cynecuc I, > | 3€MHBIX BOJ
— . — . - . . -1
nuHMUcTBIE M opraHo-MHU- | Boiie 1 Huxe | 1o Bceit |B Maccuse| 600
| HepaJIbHBIC YPOBHA Moa-]| Tojae |0e3 oypeHud
3¢6MHbIX BOJ CKBaKHUHbI
OpraHHyecKHe Beiie yposHsa| o 10 {B crenkax| 600 ]
IMOJA3€¢MH BbI X CKBAXMHBI
BOJ
Beilue ¥ HUxe | [1o Bceit | Huxe 3abo0s 300
YPOBHSAl NOA-| ToOJE |CKBAXWUHBI

3CMHbIX BO

*COOTHOLLIEHHE CTOPOH LUTaAMIIa-JIONACTH JOJDKHO ObiTh He Oonee 3:1.

PaccTrosinne Mexay IUTAMNAMH-AOMACTAMH AOJDKHO ObITh HE MeHee 1,5 ux wWHpH-

HbI.
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7.3 IToAroTOBKa K MCIILITAHUIO

7.3.1 YcTaHOBKY HAaKOHEYHHKA CO IHTAMITAMU ~JIONACTSIMU ITPOU3BONSAT
METOLOM BIABJIMBaHUYI TaKUM 0Opa3zoM, 4ToOhl cepeiiHa HAKOHEYHMKaA
ObLIA PACTIONIOXKEHA HAa OTMETKE MCITBITAHMA.

7.3.2 [locne yctaHOBKM HAKOHEYHHUKA Ha OTMETKE MCNbITAHUS MOH-
TUPYIOT YCTPOKCTBA JUJISA CO3MAHUSI U UBMEPEHUS NaBJIeHUS Ha IUTAMIIbI-
JIOTIACTH U U3MEPEHMS UX NTepeMelICHHUS].

7.4 IIpoBenenne BUCOBLITAHNRA

7.4.1 Ilepegayy Harpy3k¥ Ha LUTAMITBI-JIONIACTH NMPOU3BOASAT CTY-
[TeHsIMHM, YKa3aHHBIMU B Tabnuuax 5.2 — 5.4.

7.4.2 Kaxayio cTyneHb JaBjIeHHSI BbIIEPXUBAIOT A0 YCJIOBHOM cTabU -
Jn3auuy gedopMalMMu rpyHra. 3a KpUTEepUM YCIOBHOM cTaOUIHU3alUHU
nedpopMaliM4 NPUHUMAIOT CKOPOCTD INepeMellieHUs ITaMa-JIornacTH, He
npesbiaonyio 4,1 MM 3a BpeMsi, yKazaHHoOE VISl MEIJICHHOIO peXuMma
HCHbITaHUA B Tabnuuax 5.2 — 5.4, nnga Osictporo — B Tabnuie 6.1.

7.4.3 PexXyM HMCHBITAHWIK HAa3HAYalOT B COOTBETCTBHHU C YKa3aHUAMM
6.4.3.

7.4.4 OtcyeTtsl 110 npubopaM ISl U3MEPEHUS] MepeMeLICHUH 1ITaM-
NOB-JIONACTEH Ha KAXJIAOM CTYIEHH JaBJeHUs NMPOU3BOJIAT CoriiacHo 5.4.3
IIpU MEMJIEHHOM pPeXHUME HCNBbITAHUA U Tabnuue 6.2 — npu ObICTPOM.

B nmpoliecce HcnbiTaHUA BeOyT XypHaI, popMa KOTOPOro npupeacHa
B [IPWJIOXEHHHU b.

7.5 O6paboTka pe3yabTaTOB

7.5.1 o paHHBIM UCHBITAHUHN CTPOAT rpadUK 3aBUCHMOCTHU IIepe-
MEILUEeHUS 1LITAaMIIa-JONAacTu oT AaBiaeHus u = f (p) (npunoxeHue N).

Ha rpajguke npoBoIsaT ocpeaHSIOWYIO NTPSIMYIO METOXOM HAUMEHb-
LIKX KBAAPATOB UM rpapryeCcKUM METOAOM. 3a HayalbHbie 3HAYEHUS P,
U u, (epBast TOYKa, BKIIOYaeMas B OCpEAHEHHE) TPUHUMAIOT 3HAYeHUSA
p U U, COOTBETCTBYIOLIME HAYaly JUHEHHOro yyacTka rpaduxa.

3a KOHeYHble 3HaYeHHA p, U u, (Npenen npornopLHOHanbHOCTH) NMpH-
HHUMAIOT 3HAYEHUSA P U U, COOTBETCTBYIOLME TOUYKE, OrpaHUYUBAIOLIEH
JIMHEHHBIRK y4acToK rpaduka.

7.5.2 Moaynb nedopmauuu rpyHta E, MIla, Boiuucasior aast JMHeH -

Horo yyacrtka rpaguka u# = f(p) no ¢popmyie
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Ap
E=K,  o(-v?). b=t
| (D( V) Au’ (71)

rie K, — KOppeKTHpYIoWuid KoaphuIHEHT;
v — Ko3dduuueHrt IlyaccoHa;
b — IIHpHHA HITAMIIA-JIONACTH, CM;
® — KO3dPHLUHMEHT, MPUHHUMAEMBIA B 3aBUCUMOCTH OT OTHOLLIE-
HUs [/b o Tabnuue 7.2;

Ap — npHUpalIieHUE OABJICHHUSA HA LUTAMII-JOMACTh MEXAY HOBYMS
TOYKaMHM, B3ATBIMU Ha ocpenHsouen npsiMmor, MIla;
Au -— TIpUpallUEHHUE IMEepeMCIUECHHUs HTaMIa-JoIacTH, COOT-

BETCTBYIOILIEE Ap, CM.
Ilpumenanue — IIpy¥ BeIMMCICHUN MOAY/IA JedOPMALIHY TPYHTA HEOOXOAHMO YYH-
THIBATD OIIpee/IsieMble IO pe3YJIbTaTaM TAPHPOBOYHBIX UCTIBITAHHH CHCTEMATHYECCKHE TTOT -

peurHocTd H3MepeHH AP U u, BbI3BaHHBIE COBCTBEHHEIMH AedopMalvsIMH YCTpoicTBa
VI co3paHMs NaBRNeHHUs1, HAKOHEYHHUKA H KOJIOHHBI TpYO.

Tabnuma 7.2 | r L —
I/b 1,5 2,0 3,0

— sl il e e - el el

{1 l,l l,2 114

p— Nkl il I Rl i

7.3.3 KoapdpuiumeHT K, onpenesor 1o pe3ysibrataM COnoCTaBUTENbHBIX
MCIIBITAHMH TPYHTA LUTAMIIOM IUTomaapio S000 cM? U JIONacTHBIM ITPECCH -
OMETPOM, BBITIOJIHSEMbIX HE MEHEE YEM C JBYXKPAaTHOHM ITOBTOPAEMOCTHIO
U1 JaHHOH pa3zHOBUIHOCTHM FPYHTA B paiOHE IIPOBEHCHHUSE U3bICKAHHIA.

7.5.4 Tlpu npoBedcHUH YACTH HCIIBITAHUN B MEIUICHHOM, a YacTH
UCTIBITAHUN B OBICTPOM peXHMME U ONpeNcICHUSE MOnys nedpopMaiivuu
[10 pe3yJibTaTaM UCIIBITAHHUH, BHIITOJIHEHHBIX B OBICTPOM pEeXHUME, BBOISIT
JOIMONHUTENBHBIA KO3 GULIMEHT K|, OlNpeneNsieMblii 110 pe3yabTaTaM co-
[MOCTABHTEJbHBIX MCITBITAHKHN JIOMTACTHBIM MPECCHOMETPOM B pa3HbIX pe-
XHUMaXx.

8 Metoa HCHBITAHHA IIOCKHM JHIATOMETPOM
8.1 CymuocTs MeTOAA

8.1.1 HcnprraHve rpyHTa IUDIOCKMM JHJIAaTOMETPOM IIPOBOOAT JIA
ornpexeneHus Moayas nedopMauuu £ neckoBs, MHHUCTBIX, OPraHO-MH-
HEepaAJIbHBIX H OPraHUYECKHUX I'PYHTOB.
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8.1.2 Moaynp aedopmaluuu onpeneisiioT No pe3yjlbTaTaM Harpyxe-
HHUS I'PYHTA TOPU3OHTANIBHOM HAarpy3koy B CKBaXHWHE C ITOMOLIBIO IJIOC-
KOI'o JHJIaToOMeETpa.

PesyabTaThl UCIIBITAHUS OPOPMISIIOT B BUJE rpapvKa 3aBUCUMOCTH
MEPEeMELICH U ILTAMIIA JUJIaTOMETpa OT HAIPY3KH.

8.1.3 Ilpu nmpoxoake ONbITHOM CKBaXXHUHBI CeayeT cobinonaTh Tpedbo-
BaHUA 4.4.

8.1.4 ilnaMeTp CKBaXXHUHBbI JOJIXKEH ObITh HE MEHEE LLUMPHUHBI JIONIATKH
IHJIATOMETpA.
8.1.5 I'nybuHa norpyXeHus aunaroMerpa oT 3a00s1 CKBaXXUHbI WIH

OT NOBEPXHOCTH I'PYHTA IO LEHTPA ITAMIIa JOJXKHA OBITh HE MEeHee IISITH
AUAMETPOB LITAMIIA.

8.2 O6opynosanne H npuOOPLHI

8.2.1 B cocTtaB yCTaHOBKHM JJISI UCIIbITAHMA TIPYHTA IMJIOCKUM [IH-
JIATOMETPOM JOJIKHbBI BXOIMUTh:

- TUIOCKAs JIONAaTKa AUJIATOMETPaA C BBIIBUTAIOLLIMMCS TIJIOCKUM KpPYT-
JIbIM LUTAMITOM;

- YCTPOUCTBO IJIS1 CO3JAHUS U USMEPEHMUS AaBJICHUS HA WITAMIM JUNa-
TOMETPA;

- YCTPOMCTBO IJISI U3MEPEHMS TNEpEMELIICHUS LUTaMIIa JWiaTOMETpa.

8.2.2 KoHCTpYKIIUSI YCTAHOBKM JOJIKHA 00eCIIeYnBaTh:

- BO3MOXHOCTb CO3IaHHUSI HENMPEPbIBHO BO3PACTAIOIIENO C [OCTOSIH-
HOU CKOpPOCTBIO NABJICHUS Ha I'PYHT,

- BO3MOXHOCTb TAPHUPOBKH JIONATKH JUIATOMETpA C TUIOCKUM IUTaM-
MOM.
Yron 3aocTpeHMs JOIATKU AUJIATOMETpa MOJIXKEH COCTaBJsATh HE 6O-
nee 60°. luaMeTp BbLIBHTAIONIErOCs LITAMIIA AOJIXKEH cOCTaBasATh 70 MM
M He TIPEeBBILIATh 2/, HIMPUHBI JIONIATKH.

8.2.3 YcrpoiicTBo 111 UBMEPEHMS JABJIEHHUs HaA 1UITAaMIT IMJaToMeETpa
JOJIXHO obecrnneynBaTh U3MEPEHUE JABJICHUS C IOTPELIHOCTLIO HE BoJiee
0,01 MIla.

YcrpoicTBO WJist UBMEPEHUS TepeMELLICHUS LITaMIia 1WIaTOMeTpa B
POPHU3OHTAJIBHOM HalpaBJIeHUH JOJIXKHO odecrneYyuBaTh U3MEpEeHUue Ie-
dbopmMmauuiit rpyHTa ¢ norpewiHoctbio He 6osee 0,01 MM B nipemenax He
MEHee 3 MM.
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8.3 Iloaroroska X MCOLITAHHIO

8.3.1 TlorpyxeHue JIONATKN OWJIATOMETPA IMPOMU3BOMAIT IyTEM BJIAB-
JIUBAHMSA € 320051 CKBaXUHBI WIH C ITIOBEPXHOCTH IPYHTA TAKUM O00Opa3oM,
yTOOB!I LIEHTP LUTAMIIA ObLI PACHOJOXEH HAa OTMETKEe UCIIbITAHUSL.

8.3.2 YcTpoHcTBO ISt CO3MAHUA U U3MEPEHUS NABJICHUA Ha ILUTAMII
AWJIATOMETPA U U3MEPECHUS TepeMeIleHUS 1ITaAMIIa JUWIATOMETPA MOH-
TUPYIOT IEPEa IMOrPYXKEHUEM JIOMATKU AUJIATOMETPA B [PYHT.

8.4 IIposenenne HCIBITAHNA

8.4.1 JaBneHHe Ha WITAMIT JUJIATOMETpA IE€peaalOT HENPEPBIBHO CO
ckopocthio (0,02 MIla/MHMH npy UCHIBITAHUAX NIMHUCTBIX TpyHTOB U (0,05
MITa/MuH 1py MCNbITAHUSX TECKOB.

8.4.2 OrcueTsl Mo npubopam Uit N3IMEPECHUS NMepeMellieHUH LITaMIIa
IWJIATOMETPA IIPOU3BOIAT Yepe3d Kaxasie 10 ¢ nmpu cKopocTU Harpyxe-
Husa 0,05 MIla/MuR u yepe3 kaxasie 30 ¢ — npu ckopoctu 0,02 MIla/
MUH.
8.4.3 B npoliecce UCNBITAHUSA BEAYT XYpHaJI, popMa KOTOPOTO MpH-
BeJeHA B IMPWIOXEHUHU b.

8.5 O6pabdoTrka pesyabTaTos

8.5.1 Ilo maHHBIM HCOBITAHHHA CTPOAT rpadHK 3aBHCHUMOCTH Iepe-
MELLIEHHUS LITaMIIa IUIOCKOro auaaroMeTpa ot nasineHust U=f(p). Ha rpa-
¢uKe IPOBOIAT OCPEAHAIOIIYIO MPSAMYIO. 3a HaYaJbHbIE 3HAYEHUS P, U
U, (mepBast To4YKa, BKIOYaeMast B OCpeJIHEHHE) IPUHUMAIOT 3HAYEHUS p
U U, cooTBeTCTBYIOLIME HaYally JUHeHHOro yyacrka rpadpuka. [Ipu atom
Py HE NOJKHO OBITb MEHBILIC HANPSDKEHMs O, o HA OTMETKE MCIBITAHUSI.
3a KOHe4YHbIe 3Ha4YeHus p, ¥ U, (nmpeaen npornopuuoHaJIbHOCTH) IPHHHU-
MAIOT 3HaYeHHUS p U U, COOTBETCTBYIOIME TOYKE, OIPAHUYHBAIOLLICH U -
HeWHbIN yyacToK rpaduka.

8.5.2 Monynp pepopmauuu E, MIla, BoiuMcasor st TUHEHHOIrO

yyacTtka rpaduka U=f (p) no popmyie

Ap
E=0,K;(1-v?)-D—, |
1 K4 ( ) AU (8.1)
re o, — Ko3pPULUMEHT, NPUHUMAECMBI B 3aBUCHMOCTH OT (POPMHI

TaMna (JUIst KpyIJioro Xectkoro wramna o, = 0,79);
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K, — KoppexkTHpyloluii Ko3dPHULHEHT;

v — KosdpdpuuueHr IlyaccoHa;
D — auaMeTp wUTaMna JUIATOMETpA, CM;
Ap — IIpHUpallleHUE NaBJACHHUS HA LITAMII JUI1AaTOMETpa MEXIY ABY-

MS TOYKaMH, B3SITBIMU Ha ocpenHsiionle npsimoii, MIla;
AU — npupanieHue nepeMelieHUs LUTaMIa-JoNacTH, COOT-
BETCTBYIOLIEE Ap, CM.

Ilpumenanue — KosdpdpruneHr K, onpeaendior 1o pe3yabTaTaM CONOCTABHTEIbHBIX
UCTIBITaHMM rpyHTa wraMrnoM 5000 cM? M TUTOCKHMM IHJIATOMETPOM, BBINOJHAEMbBIX He
MCHEE YeM C ABYXKPAaTHOU NMOBTOPAECMOCTBIO AT JAHHOIO WHXEHEPHO-T'€OJIOTHYECKOIO
35leMeHTa, onpenesieMoro no YOCT 20522,

9 MeToa ncnpiTands cCaM03a0ypraBalOMAEMCS JIONACTHBIM
IPEeCCHOMETPOM THPJSHAHOINO THNA

9.1 CymmnocTs MeTOAA

9.1.1 Ucnerranue rpyHTra camMo3abypuBalOIMMCSI JIONACTHBIM IIpec-
CHOMETPOM THPJISTHAHOIO THUIIA TPOBOMASIT MUISI ONPEACICHUS MOAYJIA Je-
¢dopMauuu £ neckoB, INIMHUCTBIX, OPraHO-MHHEPAJIbHBIX U OpraHuyec-
KUX TPYHTOB.

9.1.2 Moayap gedopManuy OIpeNeNsioT o pe3yJbTaTaM Harpyxe-
HUSA I'PYHTA NOPHUIOHTANIBHON HArpy3koM B CTEHKAaX CKBAXUHbI ¢ ITOMOUILIO
JIONMACTHOTO IpeccHoMeTpa r'UpJISHAHOIO THIA.

Peaynprathl ucnipiTaHUu oQOpMIISIIOT B BHIE IrpadHMKa 3aBUCUMOCTH
F'OPU30HTAIBHOIO NEPEMELICHUS TPYHTA OT TOPHU30HTAJNIBHOM Harpy3KH.

9.1.3 AcnouiTaHus NMpoBOIAT B CHELMAIbHBIX 0OcagHbIX Tpydax, oc-
HalIEeHHBIX JOITOJHUTEJbHBIMH ITOJABUXXHBIMHU IUTAMITAMH U 0DeCIIeYHBAIO-
IIKUX COXpAaHEHHME MPUPOJHOro HaANPSLDKEHHOIO COCTOSIHUS IPYHTA.

9.1.4 TlorpyxeHnue obcanHoil Tpybbl B npolecce caMo3abypuBaHHUS
CAENYET MPOBOAUTDL COBMECTHO ¢ OYPOBBIM MHCTPYMEHTOM, HE AONyCKas
OTIEPEKEHUA MMOPOAOPA3PYIIAIOLIENO MHCTPYMEHTA TopLia 6allIMaKa.

9.2 Obopynosanne u npubopsl

9.2.1 B coctaB yCTaHOBKHM JUIsl MCIBbITAHUSI TPYHTa caMo3a0ypH-
BAIOILIUMCSI JIONTACTHBIM IPECCHOMETPOM M'MPIBSTHIAHOIO TUIIA JOJIXHbBI BXO-
IUTD :

- TAPJISHAA NIPECCUOMETPOB;
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- YCTPOUCTBO IJIst CO3AaHUSA U U3MEPEHUS JaBJIEHHA B KAMEpax Ipec-
CUOMETPOB;

- YCTPOMCTBO TSI pA3ACAbHOI0 MU3MEPECHUS MNMepeMelleHHN KaXIol
[Iapbl IWTAMIIOB-JOMNACTEN MIPECCUOMETPA,;

- cHneuyasibHag obcagHasag Tpyba ¢ ynpyro 1 repMeTHYHO BMOH-
TUPOBAHHBIMH B €€ CTCHKH IapaM{ LUTAMITOB-JIONACTENH, COOTBETCTBYIO-
[IMX KOJUYECTBY MPECCHUOMETPOB B TUPJIISTHIL.

9.2.2 HlramMnei-j10nacTu JOJXXKHBI UMETH (GOpMY HPSIMOYTOJbHOIO
HMJIMHAPUUYECKOTIO CEKTOPA C pauyCOM, COOTBETCTBYIOLLIUM paZiMyCy CKBa-
XUHBbI, ¥ mrow@ans He MeHee 150 cm?. CoOoTHOLIEHHE CTOPOH ILUTAMIIA-
JOMACTU JOJXHO OBbITH HE OoJsiee 3:1.

9.2.3 3MepeHue nepeMelieHu it IUTAMITOB-JTONACTEN OCYILECTBASIIOT
C MOMOUIBIO INICKTPHUYECKHUX JATYUKOB COMPOTUBNIEHUH, YCTAHOBIEHHbIX
Ha KaXIOM IpeCCUOMETPE TUPASIHIDI.

9.2.4 PacctosiHUS MEXIOYy LUECHTPaMH MPECCHOMETPOB M IUTAMIIAMMU
00cagHbIX TPYO HOJIKHbLI OBITH paBHBI MEXAY COOOM U COCTABASITH HE
MeHee 1,5 pasMepoB UITAMITOB IO BBICOTE.

9.3 IloaroroBka K HCNLITAHHIO

9.3.1 I'upsisiHAay NMpPecCHOMETPOB MOAKIIOYAIOT K HArPY30UYHO-U3Me-
PUTEJBHOMY YCTPOMCTBY M pacrojiaraioT npeccuoMeTpbl CUMMETPUYHO
OTHOCHUTEJIBHO LUTAMIIOB 00CaAHbIX TPYO.

9.3.2 bypeHue CKBaAXHUH NMPOU3BOIAT CO CIELUATBHBIMH 00CATHBIMU
tpydamu. [lociie u3saeueHusi 6ypoBoro MHCTPyMEHTa B CBOOOHYIO I1O-
JIOCTb OOCAHBIX TPYO ONYCKAIOT TUPJSIHAY [IPECCUOMETPOB, KOTOPbIE (PUK-
CUPVYIOT aBTOMATHYECCKU IO OTHOLUEHHUIO K LUTaMIIaM OoDCagHbIX TpyO ¢
[TOMOMIBIO CHIELIMANTBHONO (PUKCHUPYIOLLETO YCTPONUCTBA.

9.4 IIposenenre HCABITAHUSA

9.4.1 B kamMepax npeccHOMETPOB CO3JAIOT AABJIEHUE CTYIMEHSIMU MO
0,025 MIla 1o MOMEHTA CONIPUKOCHOBEHHUSI ITPECCHOMETpA CO LLUTAMIIa-
MH oOcamHbIX TpyD, a Jajnee — CTYNEHSAMH AaBjAeHUH, YKa3aHHBIMU B
Tabauuax 3.2 — 5.4

0.4.2 OrcyeTtsl o npubopam i UaMepeHus gedopMalUii Ha Kax-
JIOH CTYMEeHH AABJACHUI nMpousBoaiT no 7.4.4.

9.4.3 PexuM McnbITaHUM Ha3Ha4yaloT 1o 6.4.3.

27



rocrt 2027699

9.4.4 B npouecce UCNbITAHUS BEAYT XypHaJ, ¢dopMa KOTOPOIro Nnpu-
BeeHa B NMPHIOXEHUH b.

9.5 ObpaboTka pe3yanrTaTon

OO0paboTKyY pe3yJbTaTOB UCNbITAHUS ITPOU3BOIAT 11O 7.5.

10 MeTon ucnpiTaHus rops4YuM MWITAMIIOM

10.1 CymnocTs MeTOIA

10.1.1 McnbiTaHue ropssyuM IITAMIIOM IPOBOIAT s ONpeAeieHUs
CJICAYIOIHUX XapaKTEPUCTUK JePOPMUPYEMOCTH MEPIJIOTO I'PYHTA: KO3(D-
¢pHULIMEHTa OTTaMBAHUA A,, KO3DPHULUHUEHTA CKXHUMAEMOCTH m, MOAYJS
nedopMauum £.

10.1.2 XapakTepHUCTHKHN OIPEAEJISIIOT MO pe3yabTaTaM HarpyXeHus
I'PYHTA BEPTHKAJIBHOM HArpy3kom B 3a00e¢ ropHoil BbIpA0OTKH (OTKpHI-
TOM WJIM MOA3EMHOM) WIM HENMOCPEACTBEHHO HaA IMOBEPXHOCTH I'PYHTA C
ITOMOIIbIO 1ITAMIIA ¢ BHYTPEHHHUM 00OOrpeBOM.

PesynpTaTht HcnbiTavust opopMISIIOT B BUJIE rpaPUKOB 3aBUCHMOCTH
OCaJIKM HITAMIIA OT Harpy3KH.

10.1.3 Ilpu ucnpiTaHuu rpyHTa B 1aypde pasMepsl luypda ornpene-
JISIIOT B 3aBUCUMOCTH OT HEOOXOAUMOCTH KpEeIUIeHHUS €ro CTeH U rnyou-
Hbl TIpOXOnKU. MUHUMaNbHBIE pa3Mepbl ypda B rutadne — 2,0 x 2,0 M.

10.1.4 BoicoTa ropHoit BbIpaOOTKH TIpU MPOBEAEHUH UCIBITAHUN B
HITONbHE (IUTpEKe) onpenensieTcsi rabaputaMy yCTAaHOBKH, NPUMEHSIE-
MOM IS UCIIBITAHUM, U NOJXHA ObITh HE MeHee 1,8 M.

10.1.5 TIpoxonky ropHbIX BhIpaOOTOK ClE€AYET OCYLIECTBISATh C yye-
TOM TpebGoBaHUM 4.7.

10.1.6 TexHonmorvio NpoxoAxu BHIPAOOTKH CieAyeT NMPUHUMATL U3
YCJIOBUSI COXPAHEHHSI €CTECTBEHHOIO CJIOXEHHUS MEpP3JIbIX I'PYHTOB.

10.1.7 Ilnomaaka mia npoBedeHUSI UCIBITAHUN JOJXHA OBITH CILia-
HUpPOBAHA U OKOHTYpPEHa BONOOTBOXHOM KAaHABOM.

10.2 Ob6opynoBanne u npubOpbI

10.2.1 B cocTaB yCTAaHOBKM IUISI UCIIBITAHUS T'PYHTA IOPSSYUM LLITaM-
ITOM JOJIXHbB! BXOJUTH:
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- IWITAMIlT C BHYTPEHHUM ODOTPEBOM,;

- oborpeBalollee yCTPoHCTBO;

- YCTPOUCTBO IJISI CO3QAHUA U UIMEPEHUS HATPY3KU HA LLUTAMII;

- YCTPOUCTBA JJISI UBMEPEHUS OCANOK LUTAMIIA U TEMIIEPATYPHI IPYH -
TQ;

- HACOC UISI OTKAYKU BOIbI.

10.2.2 KoHCcTpyKLIUST YCTAHOBKU JOJKHA 00ECEUYUBATD:

- HaArpyXxeHue wramma crynedsmu jgasineHud mo 0,01—0,1 Mila;

- HEHTPUPOBAHHYIO NepeJavyy Harpy3kKu Ha LUTaMI;

- TIOCTOSIHCTBO AABJEHUA HA KaXKA0OU CTYIMEHU HAIPYKECHMUSI;

- UCKJIIOYEHUE TTPOAOJBLHOr0o U3ruda Tpyo-uITaHr (KperuieHue Tpyo-
IUTAHT [IPU OOJIBIUOKN IMTYOUHE UCTIBITAHUMI 11O YEThIPEM HarpapJICHUSIM ).

10.2.3 LItamMm monkeH ObITh XKECTKMM, KPYIJIBIM U TNTOCKUM CO CIUIOL -
Ho¥ rmogomBol iowaneio F = 5000 cMm?.

KOHCTpYKUHMS 1ITaMIIa JOJXHA obecrieunBaTh pABHOMEPHbIN Harpes
ero JHUILA 3JIEKTpOHArpeBATENSIMM UM Topsiyell BOJAOM 1O TEMIIEPaTyphl
He ooJsee 90 °C.

10.2.4 O6orpeBawliee YCTPOHCTBO NOJXHO ObITh PaciioIOKEHO 10
nepuMeTpy wramMmna (wupuHoit 0,3 ero guaMerpa) U JOAXHO obecrieyuu -
BATh PABHOMEPHOE OTTAWBAHUE IrpyHTAa nmoj wraMrioMm. Ilpy ucnbitaHun
FPYHTOB C €CTECTBEHHOMW BAAXHOCTBIO BbILIE BJAAXHOCTHU HA FPpaHULLE TE-
KY4ecTH HOJIKHA ObITh IMPEeAYCMOTPEHA MPUTpYy3Ka o00rpeBaolLero yc-
TPONCTBA, COOTBETCTBYIOLLAS BEPTUKATbHOMY HOPMAJIBHOMY HAIMPSIXE-
HWKO OT COOCTBCHHOTO Beca 'PYHTAa HA OTMETKE MCIIbITAHUS.

10.2.5 Harpyxenue mitamna ocywiecTBASIIOT AOMKPATOM WM Tapu-
POBAHHBIM I'PY30M.

10.2.6 YcTpolicTBo U1 U3MEPEHHA OCANOK LIITAMIIA JOJIXXHO OTBEYaTh
TpeboBaHUAM 5.2.6 u 5.2.7.

10.3 Iloaroroska K MCHOBLITAHUIO

10.3.1 Ha noarorossieHHBIH 3200 ropHOU BbIPAOOTKHU 110 €€ LEHTPY
MW HEMOCPEACTBEHHO HA [TOBEPXHOCTL MPYHTA YCTAHABAMBAIOT LITAMI C
BHYTPEHHWM 000OrpeBOM, MOHTUPYIOT YCTPOUCTBO Ul HArPYXXECHUS LLITaM-
[1a, pelepHyIO CUCTEMY C NMPpUOOpaMU IS UBMEPEHHUS OCalOK LITAMIIA.

10.3.2 TloBepxHOCTb IpyHTA B {Ipeaesax MjIolaad YCTAHOBKH 1LUTAM-
ra JioJi>KHa ObITh 3aYHILEeHA JO HEHapyLUEeHHOro MEP3JIOro rpyHTa M TIUA-
TeJIbHO CIUIAHUpoBaHA. [List JOCTUXEHUSI MIOTHOIO KOHTAKTA MOAOLUBDI
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LITAMITA C TPYHTOM [10J IUTAMIT YCTPAUBAIOT ITOAYLUKY U3 MAJIOBAAXHOIO
necka cpellHe KpYIHOCTH TOALIMHON He 6osiee 1—2 cM ISt TTIMHUCTBIX
U He Dbojiee 5 cM — A1 KpYNMHOOOJIOMOYHBIX I'PYHTOB.

10.3.3 KoHTponb rinyObuHBI OTTauBaHUsl TPYHTA MOJ LUTAMIIOM TPO-
BOASIT C NOMOLLBIO TEMIIEPATYPHBIX JATYUKOB U METALIMYECKOro 1UyIIa.
TeMneparypHble JaTYMKH YCTAHABJIUBAIOT ¢ UHTEPBAJIOM B 10 ¢cM B 2
CKBaXXUHbI fUaMeTpoM 3—4 cM U rnyouHou no 80 cM, rnpobypeHHbIe No
KpasiM witaMria. CKBaXXUHbI HEOOXOAUMO TLIATENhHO TUAPOU3OIUPOBATD
OXJIAXKJEHHBIM MIMHUCTBIM FPYHTOM.

10.3.4 Ilepen HavajgoOM MCHBITAHUN Ui JOCTUXEHMS IMOJHOro KOH-
TAKTa 1LTAMIIA C TPYHTOM, O0XATUSI BCEX KOHCTPYKTUBHLIX 3JIEMEHTOB
YCTAHOBKH U IUISI UCKITIOUEH S PA3YIUVIOTHEHUS MEP3I0T0 IPYHTA ClIedy-
€T NPUJIOXKUTh Ha TaMmn (6€3 BKIIIOUEHHUS ero oborpeBa) Harpys3ky oO-
XAaTHUsl, COOTBETCTBYIOILYIO BEPTUKAIBHOMY HOPMAJILHOMY HapsSIXKEHUIO
OT COOCTBEHHOIO Beca IpyHTa C,.0 HA OTMETKE UCIBITAHMS (Cc yyeToMm
cOOCTBEHHOTO Beca LLTAMIIA ¥ JeTaNedl YCTAaHOBKY, HeCOaTIaHCUPOBAHHBIX
npotuBoBecoM), HO He MeHee 0,05 MIla. Harpy3ky cinenyer BblLaepXHu-
BaTh A0 YCJIOBHOM cTabunusauuu pedopMaillMyd IpyHTa (OCaAKH 1LUTAM-
na). 3areM (6e3 cOpoca HArpys3kKu obXatusi) yCTAaHaABJIUBAIOT MOKA3aHUSA
[IpUOOPOB HA HYJAEBBIE ACICHUS.

10.4 I1poBenennre HCHLITAHUSA

10.4.1 McnibiTaHHe BBHIMTOJHSIOT B JABA 3TAlla:

1-# 3Tan — co3maHue ITOJ LUTAMIIOM 30HbI OTTasiBLLIENO I'PyYHTA Ha
rnyouHy 0,5 auamerpa mTamiia noj AaBJI€eHUEM p, COOTBETCTBYIOLLUM
HaMpPsDKEHUIO O,  HA OTMETKE MCIbITAHUS (B epBYIO CTYNEHb AaBJie-
HUS BKJIIOYAIOT BeC LUTAMIIA U JAeTaJed YCTAHOBKY, HeCOAIaHCUPOBAH-
HBIX [IPOTUBOBECAMMU);

2-K 3Tan — YIUIOTHEHMWE OTTAsABLIEro rpyHTa CTYNEHYaATO-BO3-
pactalounie Harpy3koi. O0uiee KONHYECTBO CTYIIEHEN AABJICHUS HOJIXK-
HO ObITh He MEHee IATH.

10.4.2 Ha 1-M 3Ttane McnbITAHUN BKIIOYAOT OOOIpeB IITAMIIA C T10O-
MOILLBIO 000rpeBarollero yCTpomcTaa.

OOGorpeB 1UTaMNa NPOU3BOAAT JI0 TeX MOp, OKAa ITyOMHA OTTauBaHUs
MOJ LITaMITOM He ctaHeT paBHOM 25 — 30 cM. [Toce sroro oborpes rnpekpa-
ILAIOT, M JabHelllee OTTauBaHUE TPYHTA Jo m1ydbrHbl 0,5 nuaMerpa mramria
(npuMepHO 40 cM) IPOMCXOAUT 3a CYET 3araca Tervia B OTTasiBLIEM CJIOe.
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[Ipu MOHKUXEeHUU TeMIlepaTypsl rpyHTa Ha raydouHe 40 cMm Huxe 0 °C
clelyeT NMPOU3BOIUTL KpaTKOBpPEMEHHBIM O0orpeB uwitaMmIiia, oodec-
[IeYUBAIOILMU [MTOJIECPXKAHUE OTTAUBAHUS I'PYHTA IO/ LUTAMIIOM B Teye-
HUE UCIBITAHUS 0 INMYyOUHBI, paBHoHM 0,5 muaMeTpa LUTAMIIA.

10.4.3 OrcyeThbl 1O TEMIIEPATYPHbIM JATYUKAM HEOOXOAUMO IMTPOU3-
BOJAUTDH Ha 1-M 3Tane UCNBITAHUSA CHavyaia yepes KaXAbli yac, a 1o Mepe
NMPUOINXKEHHUST rPaHULbl OTTAMBAHUS K rNyOuHe 40 cM — uyepe3 KaxIple
15 mux. Ha 2-M sTane UcnbITAHUSI OTCUETHI O TEMITEPATYPHBIM JATYU -
KaM CHUMAIOT OOUH pa3 nepen NMPpUWIOXKEHHUEM oyepeHON CTYNEHH JaB-
JIEHUS.

10.4.4 3amepnl rnyOMHbBI OTTAMBAHUS IPYHTA METAJUIMYECKHUM LIYTIOM
ciefyeT MPOU3BOAMTDL HA 1-M 3Tane UCNIBITAHUSA ABAX/bI: ITOCAE MMpEKpa-
LIIEeHUS TTporpeBa U MpH JOCTUXEHUU HYJIEBBIX TEMIIEpaTyp Ha riayouHe
40 cM, a HA 2-M 3Talle — KaXXObIH pa3 nepeld NpuiIoXeHueM oyepeHON
CTYIIEHU JaBjCHMUS.

10.4.5 Iocne crabuianzaly oCaaXM OTTAsIBLLIEro IPYHTA IPH HaIpsi-
KEHHH O, (1-#1 aTan UCIbLITAHUMN) HA LUITAMIT AAIOT CTYIIEHYATO-BO3pac-
Talole HArpys3ku (2-i 3tan McnbITaHUM). Kaxayio cryneHb gapjieHUsA
BBIAEPXKHMBAIOT JIO YCJIOBHOM cTabunusauuu nedopmaumu rpyHTa (ocam-
KU LUTAMIIA).

10.4.6 3a xpuTepHil YCIOBHOH cTaOMAM3ALUMU AcedopMaLIMU TIPH-
HUMAIOT CKOpOCTb OCANKHU LITaMIla, He npesbiiuaomyo 0,1 MM 3a 2 4
Ui TJIMHUCTBIX rpyHTOB U (0,1 MM 3a 1 4 — g 11eckoB, KpynHooOGJ10-
MOYHbIX U CWJIBHOBBIBETPEJbIX CKAJIbHBIX I'PYHTOB.

10.4.7 Orcyernl no npudopam s usMepeHHus: nedpopMalMil MPOU3-
BOJSIT Ha 000ouXx atamnax ucnbiraHui yepe3 10, 20, 30 u 60 MuH oT Hayana
UCIIBITAHUS U Jlajiee — 4yepe3 KaXAbIM 4Yac J0 YCJOBHOM cTabuiIu3auuu
OCAJKH LITaMIa HAa KAXJIOH CTYIICHHU HArpyXeHMUs.

10.4.8 3HaueHHUs CTYMEeHU JaBJIEHUS Ha LLUTAMI HAa 2-M 3Talle MCIIbl-
TaHUN ciaeayeTr MPUHAMATh IJIsl MTIECKOB U TJIMHUCTBLIX rpyHTOB — 0,05
MIla, wia kpynHoo61aoMo4HbIX rpyHTOB — 0,1 MIla, st cHbHOBBIBET-
peJIbIX CKaIbHBIX rpyHTOB — 0,2 MIla.

10.4.9 Ilocne oxkOHYaHUSI MCIBITAHUSA YCTAHOBKY CJIEAYET AECMOH-
TUPOBATh, C IMOBEPXHOCTU OTTASIBLIErO IPYHTA MOJ IUTAMIIOM YANAIWUTH
BepXHUH ciioi TonwuHou 10 cM M oToOparh ABa-Tpu oOpasua Ui Jia-
OOpaTOPHBIX OINpeneieHUA HEOOXOAMMBIX XapAKTEPUCTHK OTTASIBUIECTO U
VIUIOTHEHHOro rpyHTa. [locie aToro caeayer ynajaurs TaIbIM IPYHT, 3a-
MEPHUTDh U 3apHUCOBATH YALy OTTASIBLIErO I'PYHTA MO UITAMIIOM.
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10.4.10 B npouecce UcnbITaHUSI BeOyT XypHat, PopMa KOTOpPOro
NpUBeAcHa B NPUIOXEHUH b.

10.5 Obpaborka pe3yabraTos

10.5.1 I'To naHHBIM UCITBITAHWM BBIYMCISIIOT CpeHee 3HaYeHUe rIIyOuH
OTTAUBAHUS I'PyHTA (IO LEHTPOM M KpasiMU LUTamIia) H U npupallieHue
aOCOJIIOTHON OCafKH INTaMIa AS IS KaXION CTYIEHHW HaBReHUA.

10.5.2 Ins Kaxnaon CTyneHMW JaBJIEeHUs! BBIYMMCIISIIOT CcpeliHee 3Haye-
HUE MPUPAILEHHUSI OTHOCHTENIPHON OCallKU Ad, M IOJTHOrO 3HAYEeHHUA OT-
HOCUTEJLHOM OCaZKH CJIos 110 hopMyJIaM:

AS, .
AS:‘ = HI ? (101)
8‘. :81'—] +A61. (102)

10.5.3 Ilo BpIYUCAEHHBIM 3HAYEHUSIM CTPOSIT I'padHK 3aBUCUMOCTH
OTHOCHUTEJbHOM OcagkKu LUTaMIIa ot gaBaeHusa 6=f(p) (npuiaoxenue H).

Ha rpa¢guke npoBoasiT OCPEAHSAIOILYIO MPSIMYIO METOROM HAUMEHb-
IHUX KBAZpPaTOB WK rpadHUyeCKUM METOJIOM.

3a HayaJdbHbIE 3HAYEHHUS p M O (IlepBast TOYKA, BKIIOYAEMasl B OCPEL -
HEHME) NPUHHUMAIOT AABJICHHE, PABHOE HANPSIKEHUIO G, o, 33 KOHEUHbIE
3HAYEHUsl p, U § -— TaKHe, IPU KOTOPBIX HATPy3Ka BbI3bIBAET TpUpallie-
HUEe OCaIKU, IpeBblilialollee ee 3HaYyeHUe Ha MNpeablayleii CTYIIeHN He
bojiee yeM B ABa pasa.

10.5.4 KoadpdpuumneHr orrauBaHus A, no rpadpuky d=f(p) NpUHUMAIOT
PABHBIM OTPE3KY, OTCEKAEMOMY OCPEHHSIONLIEH MPSIMOM HA OCH OpPIUHAT.

Ko3dduuueHT cxumaeMoct m, MIla, Beluuciasior no gpopmyne

AS
- 22 g,
m= (10.3)

rme Ad — YyCTraHaBJIuBaeMoe o rpaduKy MpupalleHUe 3HAYEHHUS OT-
HOCHUTEALHOW OCaJKWU Ha OocpedHAIolleid TIPpSIMON, COO-
TBETCTBYIOILCE UHTEPBANY AP,
K — O0e3pasMepHblil KO3(pPUIIMEHT HANPSIKEHHOIO COCTOSAHUSA
TPYHTA, KOTOPHIA NPUHUMAIOT PaBHLIM JUISI KPYITHOOOJIOMOM -
HBIX 'PYHTOB ¥ CUJILHOBBIBETPEIIBIX CKAJIBHBIX IPYHTOB — 1,35,
IIst neckoB M cyneceid — 1,30, mwis cyrimuHKoB — 1,20, ns
muH — 1,0.
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[Tpu HEOOXOAUMOCTH IO MONYYEHHBIM 3HAYCHHUSAM M BHIMUCIISIOT MO-
IyJb AedopMalium rpyHTa E no gpopmyie

E-%, ( 10.4)

m

rie B — kKoa(ddpHUUEHT, 3HAYCHNUA KOTOPOIro NMPUHHUMAIOT PABHBIMH JISI
KPYTITHOOOJAOMOYHBIX TPYHTOB H CHJIBHOBBIBETPEABIX CKAJIbHbBIX
rpyHToB — 0,8; 1A rieckoB u cyrieced — (0,74; Is1 CYTIIMHKOB —
0,62; ma rue — 0,40.
Koappuunenr 4, onpeaessaior ¢ touHoctsio 1o 0,001, xoapduument
m — go 0,0001.

11 Metron cpe3a neJiHKOB IpyHTa

11.1 Cymuoctp Merona

11.1.1 UcnplTaHue LEJIMKOB rpyYHTAa Ha Cpe3 NPOBOAST JUISI OIl-
peAcNAeHUS CIEAYIOIMX XapaAKTEPHUCTUK IIPOYHOCTU: COMMPOTUBIICHUSA IPYH-
T4 CPE3y 1, yrjia BHYTPEHHEIO TPEHUS ¢, YACABHOIO CUEINICHHUS C JUIS
KPYITHOOOJIOMOYHBIX I'PYHTOB, NECKOB U INMIUHUCTBHIX 'PYHTOB.

11.1.2 XapakrepuCTUKH OINPERESIIOT IO PE3YJIbTaTaM Cpe3a LICJIUKA IPyH-
Ta B BbIpaboOTKE (pacCyUCTKE, KOTJIOBAHE, LIypde, LUITPEKE M T.I1.) IO PUKCH-
POBAHHOHU IUIOCKOCTH KacaT€JIbHOA Harpy3kKoH INpH OJHOBPEMCHHOM Ha-
IPYKEHHUH LIEAUKA TPYHTA HArpy3koi, HOpMaJbHOM K TUIOCKOCTH Ccpe3a.

JINn TAAMHUCTBIX I'PYHTOB [0 CHELHAJIBHOMY 33JaHUI0 MOTYT OBbIThH
[IPOBEIEHDbI CPE3 IO CHEUMAIBHO NMOAIOTOBJICHHOM TUIOCKOCTH (COcod
«TUJ1alIeK») ¥ MOBTOPHLIN Cpe3. DTU CIOCOOBI IIPUMEHSIOT IS Orpeae-
JICHUS XapaKTepUCTUK I'PYHTA IIPU HAIHYMHU B UCCIEAYEMOM MACCHBE
[JTIOCKOCTEM CKOIbXCHHSI UK TPEILIMHOBATOCTH.

11.1.3 ConpoTuBjieHHUE I'PYHTA Cpe3y OMNPEAeasIOT KaK IpeaeibHoe
CpeHEEe KacaTeJIbHOE HANIPSIKEHUE, ITPU KOTOPOM LIEJUK IpYHTA cpe3a-
eTCA MO0 (PUKCHUPOBAHHOU IMIOCKOCTH IIpU 3aAAHHOM HOPMAJIbHOM [aB-
neHuHu. g onpenenceHust @ U ¢ HEOOXOAUMO NMPOBECTH HE MEHeEe TpeX
UCIIBITAHUU LIETUKOB I'DYHTA INpHU PA3IUYHBIX 3HAYCHHUSIX HOPMAJILHOTO
JaBJIeHHUS MPHU HUCIIBITAHUHU ONHOPOOHOI'O I'PYHTA B OQHOM BBIPpAOOTKE U
Ha OJHOM r1yOuHeE.

11.1.4 UcnpITaHUA MOXHO BBINOJHATH JUISI CAEHYIOIIUX COCTOSAHUM

I'PYHTA:
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- IIPUPOIAHOIO CAOXECHHUS U NPUPOTHON BJIAXKHOCTHU,

- NMPUPOAHOrO CJHOXEHHUS C 3aMaYMBaHHUEM O NOJHOIO BOJOHACDI-
LICHHS;

- HACBIITHBIX U HAMBIBHBIX FPYHTOB HE3aBUCHUMO OT BJIaXHOCTH.

11.1.5 UcnpitaHus NpoBOASIT O CIEAYIOILUM CXEMaM:

KOHCOJIMAUPOBAHHbBIN Cpe3 — IS ONpPENENCHUS XapaKTEPUCTUK TIPO-
YHOCTHU KPYMHOODJIOMOYHBIX TPYHTOB, NMECKOB U TJIMHUCTBIX TPYHTOB C
[mokasarejieM tekyyectd /, < 1 (He3aBUCHMO OT CTENEHU BJIAXHOCTH) B
CTaOMIIM3UPOBAHHOM COCTOSTHMM,;

HEKOHCOJHUIMUPOBAHHBIM Cpe3 — I ONPEHCIICHUS XAPAKTEPHUCTUK
MPOYHOCTH BOJOHACHILIEHHBIX MIMHUCTBIX IrpyHTOB (npn S, > 0,85) c
noxkasarejeM tekydyectd [, =2 0,5 B HecTaObMIN3UPOBAHHOM COCTOSIHUHU.

11.2 ObopynoBanue u npudOpoI

11.2.1 B cocraB yCTaHOBKM IUIs1 UCIIBITAHUS LICJMKA TPYHTA METOIOM
cpe3a JOJIXXHbI BXOJAUTD:

-~ KOJIbIIO ¢ BHYTPEHHUM auamMerpoM D = 400 MM U BoicoTolt H =220 MM;

- XECTKME IUTaMNbl pasMepaMHy, COOTBETCTBYIOLIUMH BHYTPEHHEMY
IHUAMETPY KOJIblIA;

- YCTPOMCTBO JJIS1 BEPTUKAIBHOIO HArpyXXeHHUs! LeJAUKa TPyHTA;

- YCTPOMUCTBO JJIS1 CO3AAHUS KAacaTeNbHOM HArpy3Ku ¢ aHKEPHbBIM YCT-
POUCTBOM,;

- YCTpOMCTBaA JUISI M3MEPEHUS HcdhopMallUi LeJIMKA IPYHTA U IIpH-
KJ1aJbIBAEMOM HArpys3KHu.

11.2.2 KOHCTPYKUIMSA YCTAHOBKHU JOJIXKHA 0beCcreynBaTh:.

- MPWIOXKEHUE KACATENAbHON HArpy3ku B GUKCUPOBAHHON NJIOCKOCTH
cpe3a WM He Oonee yeM Ha 30 MM BbILIE 3TOH MJIOCKOCTH;

- Tiepeaayy HopMaJIbHOM U KacaTeNbHON Harpy3ok CTYIeHSMU WU B
BUJI€ HENPEPbIBHO BO3pACTAIONICH HATPY3KHU C TMTOCTOSIHHOM CKOPOCTHIO;

- TPAAYHUPOBKY U3MEPHUTEIBHBIX IMTPHUOOPOB U YCTAHOBJICHUS I1OIIPABOK
Ha MpeonoJieHUue TpeHUs MNMpHU IepeEMELICHUH KOJblA ( LIEJIUKA) OTHOCH -
TEJIbHO HEIMOABUXHOH YaCTU YCTAHOBKHM.

11.2.3 ns co3maHusi HOPMAJIBHBIX M KacaTeJbHbIX HArpy3o0K IMpU-
MEHSIOT JOMKpPAaThl WJIH TAPUPOBAHHBIC IPY3bL.

11.2.4 ITpubopn! (mporuboMepbl, UHAUKATOPLI U Ap.) IJIST USMEPEHUS Jie-
(opMalLMii CXaTHsI U cpe3a LEJIUKA TPYHTA C TTOrpeiIHocThio He 6onee (0,1 MM
JIOJI)KHBI ObITh HAZEXHO 3aKPEeIUICHbI Ha METAUIMYECKOMN periepHOM CUCTEME.
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11.3 HoaroroBka X MCNBLITAHHIO

11.3.1 Ha orMeTKe UcnbiTaHUS B BLIpA0OOTKE BhIPE3aIOT LIEJIUK IPYHTA
C MMOMOILBIO KOJIbLIAa B CACAYIOUIEM MOPSAAKE:

- KOJIbLIO CMA3bIBAIOT C BHYTPEHHEN CTOPOHBI TOHKUM CJIOEM Ba3eiMHa
WJIU KOHCUCTEHTHOH CMAa3KMH,

- KOJIBLIO YCTAHABJAMBAIOT HA BBIPOBHEHHYIO U 3aYHILEHHYIO TOpH-
30HTAIbHYIO [TOBEPXHOCTh IPYHTA B 3apaHee HaMEYeHHOoeE IMOJIOXEHUE U
MOCTEINEHHO, HE JOIYCKAsl [IEPEKOCOB, BAABJIMBAIOT KOJbLUO BPYYHYIO WIH
C MTOMOLIBIO JOMKpaTa, obpesast TPYHT BOKPYT KoOJbla;

- MTOBEPXHOCTb I'PYHTA B KOJIbLIE BbIPABHUBAIOT U HAa BBIPOBHEHHYIO
[TOBEPXHOCTDh YKJIANBIBAIOT CJAOH MAJIOBJIAXHOIO IecKa (MEJIKOTO WIH Cpel -
Hell KPYIMHOCTH) TOJNHUHON 1 — 2 ¢M 18l TJIMHUCTBIX TPYHTOB U 3 CM —
IUISE KPYITHOOOJIOMOYHBIX TPYHTOB.

B HMKHeH YacTH LeJIMKA MEXIY KPacM KOJIblia ¥ NMOBEPXHOCTHIO IPYH-
Ta B OCHOBAaHHUHM BbIpAaOOTKU OCTABIASAIOT 3a30p pasmepoM 1 — 2 cM, no
KOTOPOMY AOJXHA IMPOUTH IJIOCKOCTh Cpe3a HPHU UCIBITAHKUHU. JTOT 3a-
30p JOJIXKEH OBITh BOCCTAHOBJIEH B CIYy4Yae €ro HapylleHUs MPU MOJATO-
TOBKE K Cpe3y I'pyHTA.

11.3.2 Ilocine BbIpe3aHUst LUEJAUKA TPYHTA HA KOJbLO YCTAHABJIUBAIOT
[UTaMIT U MOHTHUPYVYIOT YCTPOUCTBO VIS Iepeaavyyd HOpMaJIbHOW W Kaca-
TeJIbHOM HArpy3oK U pernepHyIo CUCTEMY ¢ IpubopaMu (nporubomepa-
MU, UHIMKATOpPAMH) IUIST UBMEpeHUS JedopMallii CcXAaTUS U cpe3a Le-
JIMKA TpYHTA.

11.3.3 Jlepopmalivu 1iejMKa TPYHTA CIEAYET ONPEHNCSITh KaK cpell-
HeapHUdMeTHUYECKOE 1TOKA3AHUHA ABYX IMPpHOOPOB, PUKCUPYIOILHX:

- CMelUEHHE MPOTHUBOITOJIOXHBIX CTOPOH KOJIbIIA B HAMNIPABJICHUHU MPHU-
JIOXEHUSA KacaTeJbHOU HATPY3KH B IUIOCKOCTH Cpe3a;

- 0CaAKy INPOTHUBOIIOJOXHbBIX CTOPOH LITAMIIA OT HOPMAJIBHOMN Ha-
'PY3KH.

11.3.4 Ilocne MoHTaXa YCTAHOBKHU U UBMEPHUTEIBHOM CUCTEMBI 3aITH-
ChIBaIOT Ha4YaJIbHbIE NMOKA3aHUS NMPUOOPOB (MM YCTAHABIMBAIOT HA HY-
JIeBble JeJICHUST).

11.4 IlpoBenenne uCnbITAHAS N0 CXeMe KOHCOJMIMPOBAHHOIO Cpe3a

11.4.1 IlpeasapuTenbHOE YITJIOTHEHHUE LIEJIUKA TPYHTA MPOBOAAT HOP-
MaJIbHBIMU JABJIEHUSAMHU p, NMPU KOTOPBIX ONMPENCNHsIIOT CONPOTHBJIECHUE
'PYHTA CpeE3y T.
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HopmManbHbie faBaeHUs nepenaioT Ha LHEeJMK IPYHTA MOCIeA0BATEABHO
CTYIIEHAMM; 3HAUEHUSI 1aBJICHUN U UX CTYNICHEN yKa3aHb! B Tabauue 11.1.

Taonuupall.l

[

HopMasibHOE naBne-

HHe p, MIla CtyneHu
I'pynThI NaBJICHHUA Ap,
e r MIla
Py | P 1
KpynHoobnoMuHbIe 0,1 0,3 l 0,5 0,1

Ilecku rpaBeaMcrble, KpynHbie U cpeAHEH
KPYITHOCTHU TUIOTHBIE
[muHbl ¢ [, <0

| ]
[lecku rpaBenmcrble, KpynHble U cpeaHei| 0,] ] 0,2 | 0,3 0,05 #
KPYNNHOCTH CpPEXHEH IUIOTHOCTH, MEJAKHE
MJIOTHLIE U CPEeAHEN NJIOTHOCTH

Cynecu u cyrmuHKM ¢ [, < 0,5 I

[muup ¢ 0< 1, 0,5

i ruliFall L i il il i Pl il

il’lccxu rpaBeJIMcThie, KpynHuie, cpeadei| 0,1 { 0,15 | 0,2 0,025
KPYITHOCTY M MEJIKHME pbIXJible; IbUIEBaTbic

He3aBUCHUMO OT IVIOTHOCTH

lFJ‘!HHHCTble rpyHTH I, > 0,5

L e S A il

P—

OpraHo-MHHepanbHble ¥ opraHuueckue! 005 {1 0,01 | 0,15 0,025
ll"]JYHTbl |

11.4.2 Kaxnylo cTyneHb JaBleHUA NPU NPeIBAPUTEIbHOM YIUIOTHEHHUH
HEeOOXOAUMO BLIIEPXHBATh HE MEHEE:

- IUI1 KpYNMHOOOJIOMOYHBIX 'PYHTOB U MECKOB — 5 MHUH;

- JUISl TJIMHMUCTBIX TPYHTOB — 30 MHMH.

KoHeuHYI0 CTyNeHb BbIAEPXHNBaIOT 10 YCJIOBHOM CTaDMIM3AIUN Je-
¢dbopMalIny CXKATHUS LIEJIMKA FPpYHTA.

3a KpUTEpHI YCJIOBHOM cTabuiaMsauuu aeopMalMy CXaTtus NpH-
HUMAIOT NpHUpallieHHe OCaAKH LieJIuKa, He npesbiliarolee 0,1 MM 3a Bpe-
Ms1, yKa3aHHoe B Tabauue 11.2.
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Taonuma 11.2

)
Bpems ycnoBHOH cTaOWin3alunu
CpyHTHI nedopMaumMu, MHH |
: cXaTtus cpela !
e — — — — — —
| [Ieckd rpaBeJIMCTBIC, KPYIIHbIE HE3aBHCHMO 30 1
OT BJIAXHOCTH, CpEOAHEN KPYITHOCTH U MEJ-
| KM€ CO CTeNneHbIo BIaXHOoCTH S, < 0,5
- _ ] M . _ ]
[Tecxu cpegHel KpyITHOCTH U MEIKHE CO CTe- 60 3
| TIEHbIO Bi1aXHOCTH 0,5 < § < 1,0; nbiiesa- |
ThIE C §, < 0,5
[FJIHHHCTLIC' rpyHTsl ¢ 1, < 0,25
[lecku npuieBaThIe CO CTENECHBIO BIAXHOCTH 120 5
0,5<S§,<1,0
['muHHucThie TpyHTHI ¢ 0,25 < [, < 0,75

11.4.3 B rmporecce npeaBapUTEIbHOrO YILIOTHEHUS LIEJIMKOB MPYHTA,
a TaKXe B IIepHOJ 3aMayMBaHMA U MIPHU JAIbHEHIIIEM UCIBITAHHU HEOO-
XOIUMO 3aIMUCHIBATh B XXYPHAJIE HCIIBITAHUHA 3HaUEHUS fedpopMaLivil cxa-
THUS LICJIUKOB.

OrcyeTsl M0 NMpudopaM Ha KaxXIO¥ CTYINIEHU HATPpYXECHHS ClICHyeT
POU3BOIAUTE:

- NPU HCHBITAHUAX KPYMHOOOJAOMOYHBIX PYHTOB M MMECKOB — Ha
MPOMEXYTOUHBIX CTYIIEHSX HABJACHMUA B Havalle U KOHIIE CTYIIeHU U Ha
KOHEYHOM CTYINEeHU HaBjeHUus 4depe3 10 MUH B TEYCHHE HEepBOro MnoJjy-
yaca ¥ 4epe3 15 MUH B TeYeHHe BTOPOro rojyyaca, gainee yepe3 30 MUH
IO YCJIOBHOHM CTAOWIN3alIUHU NedopMaLMHU I'PYHTA;

- [IPHU MCIBITAHUSX IIMHUCTBIX I'PYHTOB — HA NMPOMEXYTOYHDIX CTY-
MeHsIX gaBjieHHs yepel3 10 MUH ¥ Ha KOHEYHOUM CTYINIEHH 4Yepe3 KaXIbie
15 MUH B TeyeHue nepsBoro yaca ¥ 30 MHUH B TeYeHHE BTOPOro 4yaca U
panee 4yepe3 1 4 10 yCIIOBHOM CcTAOWIN3ALMH RedopMallMH MPYHTA.

11.4.4 Ilocne npeaBapUTENbHOro YIUIOTHEHHSI 'PYHTA M BOCCTa-
HoBJIEHUS 3a3opa (11.3.1) nmpou3BoasAT cpe3 UENUKA FPYHTA HPU CTYINIEH-
YaTOM WJIM ITUIABHOM YBEJIMYEHHWH KacaTeJIbHONW HATPY3KM.

[Ipu nepenaye KacaveJbHOM HArpy3Kd CTYMMCHSIMH UX 3HAYEHHUS HeE
OOJXHBI npeBbilIath 10 % 3HaAYUeHUSA HOPMAJIBHONM HAIrpy3KH, IpH KOTO-
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poil npou3BosaT cpe3. Ha Kaxnod cTynmeHU HarpyXeHHMs 3alIMCBIBAIOT
ITOKa3aHUA MpUOoPOB IJist u3MepeHUs nehopMalMi cpesa yepes3 KaXible
2 MHH J10 €€ YCJIOBHOH CTaOWIU3aALIMHU.

3a KpUTEPHH YCJIOBHOH CcTabuiau3auum aedopMalmii cpe3a NpHHU-
MaIOT MpHUpalleHMEe MnepeMelieHUs] KOJIbLA B IJIOCKOCTH cpe3a, He
npesbluamoinee 0,1 MM 3a BpemMsi, ykazaHHoe B Tabauue 11.2.

[lpu HenpepbIBHO Bo3pacTaloulei KacaTeJbHOM Harpy3ke CKOpOCTb
cpesa JOJXHa ObITh NMOCTOSHHOM M COOTBETCTBOBAThH YKA3aHHOM B TaD-
anue 11.3.

Jledopmalium cpesza GUKCUPYIOT HE pexe, YeEM Yyepe3 2 MUH.

Ta6bnuualll

['pyHTHI CKopocTtb cpe3a, MM/MHH
[Tecku <05
Cynecu <901 |
CyriMHKH < 0,05
T JIMHBI C Ip < 30 % < 0,02 |
I'nuBH C Ip > 30 % <01

Ilpumeuanue — Tlpyn UCIIBITAHUAX C MOCTOSTHHON CKOPOCTDBIO Cpe3a CAeAyeT NpPH-
MEHATb NpHOOPBI ¢ aBTOMAaTNYECKON 3anNMChIO pe3ynbTaTOB UCTIBITAHHM.

11.4.5 UcnbiTaHHe cledyeT CYKMTATh 3aKOHYEHHBIM, €CIU NPHU NpHU-
JIOXEHHHU OYEPEIHOM CTYITEHH KAcaTeJIbHOM HAIpy3KH NPOUCXOAUT MIHO-
BEHHDIN cpe3 (CpbiB) ONHOM YaCTH IPYHTA IO OTHOLUEHHUIO K APYroi WiH
obias neopMalusa cpesa npeBbICUT S0 MM.

[lpu npoBeneHUH cpe3a C IMOCTOIHHOM CKOPOCTHIO 32 OKOHYaHHE
UCIIBITAHUH NIPHHUMAIOT MOMEHT, KOrZla KacarejJbHass Harpy3Ka JOCTHr-
HeT MAKCUMAIBHOIO 3HAYEHUSA, NOC/E Yero Habnmiogaercsds HeEKOToOpoe ee
CHUXKEHHE, WIH YCTAHOBJICHO IMOCTOSIHCTBO 3HAaYeHUS AedopMaLliu cpe-
33, UK ecH oblee 3HaYyeHHE nedopMalud cpes3a npeBbicUT S0 MM.
[Tocne oKOH4YaHMUsSI UCHObITAHUS LENUKH TPYHTA ciaenyeT pasrpy3uTh M
oTOOpAaTh U3 30HBI Cpe3a ABe INMpoOb! 'PYHTA IUJISI OINpeAeACHUS BAaXHOC-
TH.

11.4.6 JInst vcnblTaHUSI TJIMHUCTBIX IPYHTOB B YCJIOBUSIX IOJHOTO
BOAOHACHILLEHHUS HEOOXOANMO 3aMOYMUTDH LIEJIMKH IPYHTOB.
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3aMauyuBaHUE TOJIXKHO IIPOU3BOJIMTHCA [OCHE 3aBeplieHUs1 paboT 1o
MTOJITOTOBKE LIEJIMKOB K HCIIBITAHUSIM M MOHTaXxa ycraHoBku. Ha ro-
BEPXHOCTD 320051 BRIPAOOTKHU CICAYET YIOXUTDH CJIOU necka (MeJIKOro uin
cpelHeN KPYITHOCTHU) TOJIMHON HE MeHee 5 cMm.

3aMaYyuBaHUE CJeAyeT NPOM3BOIUTL MPYHTOBOH BOJOIl C MECTa HC-
MBITAHUH WA MUTHLEBOM BOJOH pacCcpeAOTOUESHHOM cTpyeil, MolaBaeMoOi
Ha 3a00i#1 BbIpa®OTKHU. BbIcora cjiosl Bojpl HaA HUXHENH 4aCTBIO KOJIbLA
nomxHa oseith 10 — 15 cMm.

[Tocie 3aBeplieHUsT 3aMaYUMBAHUS BOJA U3 BBIPAaOOTKU HOJKHA ObIThH
OTKAuaHa, I10CJI€ YEro IMPOBOMSIT UCIHBITAHHME Ha Cpe3.

BpeMs HaAcCbIILEHHUS I'PpYHTA BOAOH NOJIXXHO OBITH HE MeHee, Y;

12 — 111 IeCKOB;

24 — » cyrneceu;

36 — » CYIJIMHKOB;

72 — » TJIMH.

KonuyecTtBo BOAbI, UCMOJIB3YEMOH IUJISI 3aMAuUUBAHHSI (32 BbIUETOM
OTKa4YyuMBaeMOH M3 BBIPpAOOTKH BOJbI MOCJE 3aBEPILUCHUS 3aMaYyUBaHUSA),
HE0OX0AUMO (PUKCHPOBATH B XypHAJI€ UCTIbITAHUH.

[locne nmpoBeieHUsI UCTIBITAHUNA U AEMOHTAXa YCTAHOBKHM OTOUPAIOT
NpOOLI FPYHTA M3 30HBI Cpe3a ISl ONPEACTICHUS BIAXHOCTU U CTENEeHHU
BoJOHAachilLEeHHUS. Ec/iy cTerneHs BOJOHACHILLEHHUS TPYHTA OKAXETCSt MEHb-
1€, YeM MPEAYCMOTPEHO 3aaHHUEeM, TO UCITBITAHUE CIIENYET NOBTOPUTD C
yBEIUYEeHHUEM BPEMEHH 3aMaYMBaHMUSI.

11.4.7 B npouecce ucribiTaHUst BEAYT XypHai, ¢opMa KOTOPOTro MpH-
BelleHa B MPHUJIOXKEHHUH b.

11.5 IlpoBenenne ucnbITaHUs 0 CXeMe HEKOHCOJMIMPOBAHHOTO cpe3a

11.5.1 Ha uenuk rpyHTa nepenaroTt cpasy B OfAHY CTYIIEHb HOPMAaJIbHbBIE
JABJCHUS p, NIPU KOTOPLIX OyAyT MPOU3BOAUTH CpEe3 LEJAUKOB PYHTA.
3HayeHUs p yKasaHbl B Tadonuie 11.4.

Taonauua 11.4

['pyHThI HopMmansHoe naBnenue p, Mlla
. | -~

S i

[ JIMHUCTBIE Y OPraHO-MHUHepaibHbIE

FPYHTHI C TTOKA3aTeJIEM TCKYYECTH:
I, <0,5 0,1; 0,15; 0,2
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Oxonuanue mabauywvi 11.4

ki, - ——

IpyHTBI HopMmanbHoe nasiaeHue p, MIla
0,5<17, <10 0,05; 0,1; 0,15
IL >1,0 0,025; 0,075; 0,125

Ecau npu 3THX 3HaYeHHUAX OyeT NPOUCXOAUTH BbIIABJIYUBAHHE I'PYH -
Ta B 3230p MEXNY KOJbLIOM U IMOBEPXHOCTHIO BbIPAOOTKU, TO UCIIBLITAHHUE
HEOOXOAUMO IOBTOPUTb Ha IPYrHX LEJIUKaAX IPU MEHbIUUX 3HAYECHUSNX
JABJICHHH.

11.5.2 Cpasy nocne nepesayd HOPMAJIBbHOM HArpy3ku HpOU3BOIAST
cpe3 LieJIMKa IpyHTa He 6ojiee yeM 3a 5 MMH C MOMEHTAa NIPUIOXEeHUs
HOPMAJIBHOM HArpy3KHu.

[Tpu nepenavye KacareJIbHOM HArpy3KHM CTYINEHSIMM MUX 3HAYE€HMSI HE
OOMXHB! npeBbliaTh 10 % 3HaueHUS HOpMaNbHOUM HArpy3KH, INMpPHU KO-
Topoil npou3BoIAT cpe3 (11.5.1), 1 npunoXeHHue CTyreHel JOoJIXKHO Cle-
ooBaTh yepes Kaxasle 15—30 c.

[Ipu nepenaye HenpepbIlBHO BO3PACTAIOIIEH KACATeIbHONW HArpy3Ku
CKOpOCTb cpe3a NPHHUMAIOT B MHTepBasie 5—20 MM/MHH TakK, 4TOOBI
Cpe3 NMPOU3OLIEC] B TEYEHNE YKA3aHHOTO BPEMEHH.

11.5.3 MoMeHT OKOHYaHHUS UCNIBITAHUS YCTAHABJIUBAIOT B COOTBETCT-
BUU ¢ yKaszaHUSMHU 11.4.5. [1o oKOHYaHUM MCHIBITAHUA clenyeT 3adUK-
CHPOBAaTh MAKCUMAJIBHYIO KACaTEJIbHYIO Harpy3Ky B NMpoLECCe UCIIBITAHUA
U NIPOM3BECTH OINEpalluy, NpeaycMoTpeHHbIe 11.4.5.

11.6 IIpoBeaenne MCHBITAHMA NO CHENHAJBHO NOArOTOBJCHHBIM
noBepxXHOCTAM (cmocod «uiamiek») H METOAOM MMOBTOPHOIO Cpe3a

11.6.1 I1pu npoBegeHHMH HCOBITAHUHA MO crocody «miaamek» Heoo-
XOXUMO IPOU3BECTH INOANOTOBKY I'PYHTa B IDIOCKOCTH Cpe3a B Cleay-
IOLIEH IMOCNEHOBATENbHOCTH:

- TI0CJIE UCIIBITAHUS Ha cpe3 LeIMKA IPyHTA NPUPOLAHOIO CHOXEHUSA
YCTAHOBKA. IOJDKHA ObITh YACTUYHO AEMOHTHpOBaHA (KpoMe aHKEpHOTO
YCTPOHCTBA);

- 1eJIUK TPYHTA B KOJIblIE CJICOYET MEPEBEPHYTH CpPEe3aHHOH I10-
BEPXHOCTDbIO BBEPX;
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- TIOBEPXHOCTH cpe3a JO/KHA ObITh 3aYUILEHA M BBIPOBHEHA 3AMOUTULIO
C KpasiMH KOJbLI4;

- B BbIpaboOTKe cleayeT 3a4YUCTUTDh MOBEPXHOCTb I'PYHTA U BHIPOBHATH
B rpefenax rromanu, nuaMerp koropoit Ha 20 — 30 cMm goJiXeH MpeBbl-
LUATh AUAMETP KOJIbLA.

11.6.2 B cayuyae MCrbITaHUS C NPEABAPUTENBHBIM 3aMAaYHBAHUEM IPYHT
B KOABLE U HA 3aUMLICHHOW IMOBEPXHOCTH BEBIPAOOTKH 3aMaYUBAIOT N0
3aJaHHOTr0 3HAYEeHHUS BJIAXHOCTH.

11.6.3 IMocne 3aBeplIEeHUSA MOATOTOBKM I'PYHTA B IUIOCKOCTH cpe3a
HeJIMK FPYHTA CleAyeT CHOBA IepeBEPHYTh U YCTAHOBUTH Ha 3aYMLLUEH-
HYIO MOBEPXHOCTH BBIPAOOTKH.

Hanee caenyeTt MOAHATh KOALLO BBEPX Ha 5 — 10 MM 11t oOpasoBaHust
B TUIOCKOCTH Cpe€3a 3a30pa MEXIYy KOJbLUOM M [OBEPXHOCTbIO I'PYHTA BbI-
paboTKH, CMOHTHPOBATH YCTAHOBKY B LIEJIOM U IMPOBOAUTH MCIIBITAHME.

11.6.4 UcnpiTanue cieayeTr MpoaoJixaTh O TeX IOp, [MOKAa COIl-
PDOTUBJIEHUE Cpe3y T HE HOCTUTHET IMOCTOSTHHOIO 3HAYEHHUH.

11.6.5 Ilpu npoBeaeHUH UCIIBLITAHUIA 110 CIIOCOOY MOBTOPHOrO cpe3a
crellMaJibHasl ITOArOTOBKA IPYHTA B IUIOCKOCTHU cpe3a He Tpedyercd.

[Tocne 3aBepleHUs cpe3a LEIMKaA IIPUPOJAHOroO CIOXEHHUST YCTAaHOBKY
YaCTHYHO JEMOHTHUPYIOT, JABJICHHE B JOMKPATaX CHUKAIOT N0 HYJIS, CHHU-
MAIOT ITPOruboMephl, perUCTPUPYIOILIUE BEPTUKATbHBIE AedpopMaLMH. [lo-
Ka3aHUSI TOPUIOHTAJILHBIX MMPOTHOOMEPOB OCTAIOTCS HEM3MEHHBIMHU, T. €.
bUuKcUpyoT 1edopMallMy CABMIa, MONYYCHHBIE MTPU MCITBITAHUH LEJIHKAa.

11.6.6 B nepenHeit yacTy CABUHYTOrO HEJIMKa YCTAHABJIMBAIOT YIIOP
JUISL BO3BpaTa LeJMKa ¥ TMApPOJAOMKpPAT, OMMUPAIOLIMHACA Yyepe3 MOAKIAl -
HYIO TUTATY B CTEHY BbIpaboTKH. Co31aBasi B JOMKpATe JABJICHUE, [TepeMe-
LIAIOT CABUHYTBINA LICJAHK B HCXOAHOE MOJIOXEHHE, KOTOPOE€ OH 3aHUMAJL
a0 Havasa caBura. Ilpv JOoCTUXEHUHU LEIMKOM HCXOAHOI'O TMOJOXEHUS
nnporudéomepbl, GUKCUPYIOLIHE TOPUIOHTAIIBHBIE AehOopMaALIHH, TOKAXYT
HYJIeBbIC 3HAYECHMUSI.

11.6.7 JoMkpat 1 yIop I BO3BpaTta LieIMKa CHUMAIOT ¥ BHOBb MOH-
TUPYIOT YCTAaHOBKY. [IpOU3BOAAT CABUI LIEJIUKA IO paHee CPE3aHHOH IO-
BEPXHOCTH B COOTBETCTBUU C TpeOoBaHUAMHU 11.4.

11.7 Ob6padoTKa pe3yapTaTos

11.7.1 ITo u3MepeHHBIM B MNMpoLECCe HUCMBITAHUIA 3HAYECHHUSIM HOP-
MAJIBHOM M KacaTejJbHOU HAIpy30K BBIYUCIAIOT KacaTeJbHbIE U HOpP-
MaJIbHbIE HamnpsokeHus t U o, MIla, no ¢opmynam:
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Q P
t= (11.1); o= (11.2)
rne Ouv P — COOTBETCTBEHHO KacaTeJibHasi ¥ HOpMayibHas Harpys3ku K
TUIOCKOCTH cpesa, KH;
A — 1ulowanp cpesa, CM2.

[1o n3aMepeHHBIM B MpoliecCe UCNBITAHUHN 3HAYCHUSAM AedopMallui
cpe3a Al, COOTBETCTBYIOLUMM PA3JIMYHBIM HANPSIKCHUSIM T, CTPOAT Ipa-
duk 3aBucuMocTH T = f (Al) (cM. nipuioxeHue Jl).

3a COMpOTUBJICHHE TPYHTA NPUHUMAIOT MAKCUMaJbHOE 3HAYEHUE T,
nojyiyueHHoe 1o rpacdpuky 1 = f (Al) npu 3HaueHusx aedpopMaluin Al, He
[peBbIIAIOIAX S0 MM.

11.7.2 Yron BHYTpEHHEro TpEHUS ¢ M YIECIbLHOE CUEILIEHUE ¢ olpe-
nensioT no rpaduky 1 = f (p) (cM. npuwioxeHue J1), noctpoeHHOMY IO
pe3yJbTaTAM HE MEHee 4YeM TpeX MCIIbITAaHUMA LieJMKoB rpyHTa (11.1.3).

3HayeHUE c OINpedessiiOT KaK OTPe30K, OTCEKAEMbBIM ocpelHSIIolEH
NpsIMOH rpadukKa, NMpoBeJACHHON METOJOM HAMMEHbUINX KBAAPATOB WM
rpapyecKMM METOINOM, HAa OCU OpPIAMHAT, a4 Ig¢ — KaK yroJ HakJIOHa
STOM NMPSIMOM K OCH abcuucc.

11.7.3 Ilo rpagdpuxy © = f (p) NpoBOAAT KOHTPOJIb UCIIbITAaHUHI. 1lpH
pazopoce ONbITHBIX JAHHBIX OTHOCUTEJIBHO OCpeAHsAIoIEd MpsAMON 0O-
nee yeM Ha 30 % cpenHero 3Ha4YeHUs! T pe3yabTaThl HCTILITAHUN NMPU3HA-
IOT HEYIOBJIETBOPUTEJILHBIMU U UCIIBITAHHUS ITOBTOPSIIOT.

12 MeToapl BpamaTejJbHOro, NOCTYNATEJAbHOIO
H KOJIbIEBOro Cpe3os

12.1 CymuocTh METO/IOB

12.1.1 UcribITaHUS rpyHTA BpALIATEIbHBIM, ITOCTYIIATEIIBHBIM U KONb-
IIEBbIM Cpe3aMM IPOBOAST M1 ONPENCTACHUS CIECAYIOIMX XapaKTePUCTUK
[MPOYHOCTH: COTIPOTUBJIEHUS I'PYHTA CPE3y T, VIVId BHYTPEHHETO TPEHUS O,
VAEABHOIO CUEIUVICHUS! ¢ U OLICHKU IIPOCTPAHCTBEHHOW HM3MEHYHUBOCTHU
[IPOYHOCTU TPYHTOB ISl [1€CKOB, NIUHUCTBIX, OpraHO-MHUHEpaAJbHbIX U
OPraHUYEeCKMX T'PYHTOB, B TOM YMCJIE C KPYMHOODJOMOYHBIMU BKIIIO-
yeHusIMU pasMmepamu 2 — 10 MM B KostnuecTBe He Bosiee 15 % no macce.

YcnoBusi IpuMeHeHUsT METOJI0B NpuUBeaeHbl B Tabnnpe 12.1.
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Tadonammoma 12.1

YcnoBHS npUMeHEeHUS MeToIa

MeTrorx I'pyHTHL I'unporeo- MecTto ['ny6una | MunuMans- | MusuManb- | MUHUMaIb-
HCIIBITA- TOTUYECcKHUe | IIPOBSASHMS | UCIIBITA- | HBIH AXUAMETD | HBIM AMaMeTp | Has TUIOHIAL-

HUH VCAOBUA | MCOBITAHMA | HHA, M | CKBRXKMHBI, obcaHBIX Ka cpesa

MM TpyO, MM TPYHTa, CM?

- | - - T — - T ' r 1
Bpawma- | CyTmMHKH, ITHHH ¢ [, > | Bolle u B maccuse {0,520 89—146 89—146 200—600
TeJbHBIN | > 0,50 HMXeE HUXe 3a-
cpes OpraHo-MMHEpalbHbie U | YPOBHA 6osg Oypo-

OPTaHNYECKME TPYHTEI I1013EM - BOM CKBa-
HbIX BOO | KVIHEL
r R o | S T A - ] — 1
To xe CyrmvMHKH IHHBL ¢ [, > 1] To xe B maccuse | 0,3—20 — — 200—600
OpraHo-MMHepalbHbIC H C MOBEp-
OPraHNYCCKUE TPYHTEHL XHOCTH J
' - Tt - T

[Tocty- |Ileckxu (ycrtoliduBhble B | Briilie B crenwkax|0,5—20 89—146 89—146 300—600
nartenb- |CTEHKAX CKBAKMHDI) YPOBHS Oyporo¥
HBIA Cymiecu ¢ [, < 1, cyIrnvH- | TIOA3EM- | CKBAXXHMHBI
cpe3 KU, el ¢ I, < 0,75, B|HbBIX BOX

TOM YMCJIe 3aTOp(POBAHHbIE

— - ] L L ir d

To xe |Ilecku, B ToM uMciae c¢|Bpuue n |Huxe 3a-;0,5—50 | 146—168 146—168 150—300

NIPYMECHIO OpraHHUYECKHUX | HUXKE 6o Oypo-

BelllecTB (HEYCTOMYMBLIE B | YPOBHSA BOM CKBa-

CTCHKAX CKBaAXHHBI MJIH [IOA3E€M- | >XMHBI

3aJieraioilye ¢ rIOBEPXHOC- | HBIX BOI

TH JHAa aKBaTOpPHH)

66—9L70T 1D0J



£  Ilpodoancenue mabauyst 12.1

Meron
UCINBITA-
HUN

To Xe

Konple-
| BOH Ccpe3

To Xxe

[pyHTHI

Cynecu c I, > 1; rnMHH C
I, > 0,75
OpraHo-MHHEpaJIbHBIC U
OpraHW4ecKHe rpyHTH (3a-
Jieraloliye ¢ roBEpXHOCTH
I'PYHTOBOI'O MaccviBa WIH
IHAa aKBaTOPHH)

OpraHo-MHHEpajibHbIC K
OpraHMYecKHe FpyHTHI (He

3aJlerajolMe ¢ [IOBEPXHOC-
TH TPYHTOBOI'O MacCCHBa
WIM JHa aXBaTOPMH)

Cynecu ¢ I, > 1, cyruH-
KM, ITMHH ¢ [; > 0,75 (3a-
JIeralolMe ¢ IMOBEPXHOCTH
IPYHTOBOI'O MAacCHBa WU
JHa aKBAaTOPHH )

OpraHo-MHHEpAJIbHBIE U
OpPraHM4YecKHe 'pYHTHI (3a-

To xe

Briie u
HWXE
YPOBHA
Nnoa3eM-
HbIX BOJ

Briie
YPOBHSA
NOoa3eM-
HBIX BOX

Briuie U
HWKeE

B Mmaccuse

Huxe 3a- |

6oa Oypo-
BOH CKBa-
XHUHBI

B crenkax
OypoBOM
l CKBAaXKWHBI

YcnoBus rpUMeHeHHUsE METOA

JTO Xe |

['unporeo- Mecro ['nybuna | MuHMMaIb-
JIOrNYecKue IIpOBCI[eHHHI HUCITILITa- | HBM ZHaMeTp
YCJIOBUS | MCNIBITAHUA

0,520 —

146

0,5—-30 | 89—146

[To Bcelt] 89—146
TOJIHIE

146

89—146

89—146

Mu i

HUMAJIb-

Ka cpe3a

IPYHTa, cM? |

l

150300

300—600

300—600

300—600

P

66—9L707 1001



Oxonuarnue mabauyw 12.1

i - _ - P i idtmiie e Pl i e el — il s w i T L —

YcnoBHst NPUMEHEHUS METO1a
Meron TpyHTEL !-I"ﬂnporeo— Mecto Iny6una | MuHUMaIL- MunuuMais-
HCHB‘;&‘ | TOTMYECKHMeE | ITpOBeNeHM | MCTIBITA- | HEIM AMaMeTp | HBIif AMaMeTp | Hasl IUIoLIaf-
HH | YCIOBHSL | MCIIBITAHMS | HHMSI, M | CKBAaXMHBI, | OBGCAIHBIX Ka cpe3a

| | MM IPYHTa, CM?2

I I —— . -
Jeramlre ¢ MOBEPXHOCTH | YPOBHSA

TPYHTOBOIO MacCCHBa WU | NOO3EM-

IHa aKBAaTOPHH) HbIX BOO ‘
! $ S W—

» Opraso-MHUHepalbHbIe U [ To Xe To xe To xe 89—146
OpraHu4yecKye IrpyHTHI (He
3aJIeralolMe ¢ IoOBepXHOC- ;
T I'PYHTOBOTO MACCHBA | |
WM IHAa aKBaTOpHM)

9 %

66—9L707 LDO.I
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12.1.2 XapakTepUCTUKHU ONpPENesiioT 1Mo pe3yabTaTaM UCIBITAHUN
I'PYHTA B CKBAXHHAX W B MACCHUBE BOABNUBAIOIIMMH U KAcCATEIbHBIMU
Harpy3kKaMy, rnepegaBaeMbiMU Ha IPYHT Yepe3 KOJIOHHY IUTAHI U pabo-
YU HAKOHEYHUK PaA3TUYHOM KOHCTPYKUHMHU B 3aBUCHUMOCTH OT CrocodDa
Nepeayr cpe3arolero yCuims.

12.1.3 HUcneltanue Bpallate/ibHbIM CPEe30M IPOBOJASIT B YCIOBUSIX
[IPAaKTUYECKOI'0 OTCYTCTBUS OPECHUPOBAHUSA TIyTEM MPHIOXEHUS [OpH-
30HTAJIbHOM KacaTeJIbHOW HArpy3Ku U CMEILEHUS TPYHTA MO LUJIUHIPU -
YECKOU ITOBEPXHOCTU, 00pasyeMoN BpallicHUEM KPbUIBUATKH HUXKE 3a-
005t CKBAaXWHbI WJIKM B MacCUBe.

HicripiTaHye rnocTynaTefibHbIM Cpe30M MNpeaBapUTENIbHO YIUIOTHEH-
HOI'O WJIK HEYIUIOTHEHHOI'O HOPMAJIbHBIM JABJICHUEM IPYHTA ITPOBOISAT
NyTeM NMPUIOXEHHUS BEPTUKAIBHOU KAacaTeJIbHOM HArpy3KU U CMEUIeH s
rpYHTA 1o HOKOBOH ITOBEPXHOCTH, O0pa3yeMOH B CKBAXMHE BEPTUKAIbHBIM
[epeMelieHUEM padouyero HaKOHEYHUKA ¢ MoNnepeyHbIMU JIONACTIMU.

HcniblTaHUE KOABLEBBIM CPE30M [MPEABAPUTENHLHO YIVIOTHEHHOTO WIN
HEYIUIOTHEHHOIO HOPMAJIBHBIM JABJIICHUEM I'PYHTA IIPOBOISIT NyTEM MTPH-
JTOXEHHS TOPU3OHTAJIBHOU KacaTe/IbHOW HArpy3Ku U CMELIEHHUsl I'pyHTa
Mo UWJIHHAPHUYECKOH IMOBEPXHOCTH, 0Opa3yeMOH B CKBAXXUHE BpalleHU-
eM paboyero HaKOHEYHUKA C MPOHOJbHBIMH JIOTIACTIMH.

12.1.4 UcnibiTaHus nocTynaTeJbHbIM U KOJIBLIEBbIM CPE3aMU ITPOBO-
JAT 10 CHEAYIOIUM CXEMaM:

- KOHCOJUIWUPOBAHHBIA Cpe3 — JUISA ONpEaesICHHUST XapaKTEPUCTUK
[IPOYHOCTH MMECKOB CpeHEN MIOTHOCTH M PHIXJIBIX MAJTOBJIAXKHBIX U BJlaX-
HBIX, A TAKXKE INMTIHHUCTBIX U OPraHO-MHUHEPAILHBIX IPYHTOB C [TOKa3aTrejeM
TekydyecTd (0 </, <0,75 B cTaOMITH3UPOBAHHOM COCTOSTHUH;

- HEKOHCOJIMJUPOBAHHBIU Ccpe3 — ISl ONPEACICHHUS XapaKTEPUCTUK
IPOYHOCTU BOMOHACBILIEHHBIX TJIMHUCTBIX IPyHTOB (520,85) ¢ mokasa-
TeseM TeKydecTd [, > 0,50 B HecTaOMIM3HPOBAHHOM COCTOSIHHMH.

12.2 MeTon spamiaTejbHOro cpesa
12.2. 1 Obopydosanue u npuboput

12.2.1.1 B coctas ycTaHOBKH JJIs1 UCIIBITAHMSA I'PYHTA BpalllaTECJIbHBIM
Cpe30M JOJIKHbBI BXOAMUTD:

- paboyMii HAKOHEYHUK ¢ JIONACTAMHU (KpbUIbUYATKA);

- IITAHTH;
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- YCTPOHUCTBA IJISI CO3HAHUSI U U3MEPEHUST KPYTAIUEro MOMEHTA;

- YCTPOMCTBO JUISA BAABJUBAaHUS KPBUIBYATKHU B I'PYHT.

JJ1s8 UCTIBITAHUSA TPYHTA B MACCUBE YCTAHOBKY HOTOJHSIOT YCTPOHCT-
BOM JUISI OTKJIIOYEHUS KPbUIbYATKU OT IUTAHI, MO3BOJISIIOIUMM H3MEPSTH
TPEHUE LUTAHT O MPYHT MPU HENMOABUXHOM KPbUIbYATKE.

12.2.1.2 KOHcTpyKIIMS YCTAHOBKHM JIOJIXKHA 0oOecrneuyrBarh:

- BIABJIMBAHHUE KPBUIBYATKM B I'PYHT HHXeE 3a0051 ONBITHOM CKBa-
XUHBI WIMX B MACCUB U (PUKCALIHIO €€ Ha 3aJaHHOM TIIYOUHE;

- nepefgaqyy Kpyrsiliero MOMEHTa Ha KpbUIbYaTKYy;

- TPAAYUPOBKY YCTPOUCTBA AJISt UBMEPCHUS KPYTALIETO MOMEHTA,

- (PMKCHMpOBaHHE 1LITAHI HA 33JaHHOU IIIYOMHE, UCKIIIOYAIOLlEe ca-
MOITPOU3BOJILHOE BEPTUKAIBHOE Y TOPHU3OHTAIILHOE IepeMellieHMS IITaHT
U KpBUIBYATKH.

12.2.1.3 YcTaHOBKY JOKHBI MMETb TEXHUYECKUM NMAcopT, HHCTPYK-
HMIO 110 3KCIUIVAaTAUWY U IpailYMPOBOYHYIO TAOMULY NpeanpUATUS—W3-
FrOTOBUTENA U3IMEPUTEIBHOIO YCTPOHCTRA.

12.2.1.4 I1loBepKu U3MEPUTEILHOIO YCTPONCTBA HEODXOIUMO BHITOJIHATE
NPH NMOJYYEHUH €ro ¢ NpeanpusITsa U nepel BhIe30M Ha I1oJAeBbie pabo-
Thl, HO HE pexXe OAHOro paza B 3 Mecsla, a TAKXKE 1ocje BbIABJICHHUA U
YCTPAHCHUS HEUCIIPABHOCTEH UIMEPUTEIBHOIC YCTPOMCTBA WIN 3aMEHbI
ero neranei. PesynpTrarsl NOBEPOK ciaenyeT opopMISITh aKTaAMH.

12.2.1.5 Ileproanyeckn HeoOXOOMMO NMPOBEPITL NPAMOJIMHEIHOCTD
LUTAHT ITyTeM UX COOPKH B 3B€HbSI JJIMHOM 3 M Ha POBHOM [TOBEPXHOCTH.
OTKJIOHEHUE 3BEHBEB IUTAHI OT NMPAMOM JUHUM HE JIOJXHO IpEeBBbILIATD
3 MM B m1000# IUIOCKOCTH IO BCeH ANMHE NpoBepsieMoro 3BeHa. Comnps-
XEHHUS 3BeHbEB LITAHTI TAKXKE JOJXKHBI 00eCneYnBaATh NPAMOJIHUHEHHOCTD.

12.2.1.6 B 3aBMCMMOCTH OT BHIa U COCTOSIHUS TPYHTa UCHOJb3VIOT
CCAYIOIUME THIIBI KPbUIbYATKH (IipHaoxeHue M):

- TN | — ApH HCMBITAHUAX IMHMHUCTHIX rpyHTOB ¢ 0,5 < [, < 0,75,
OpPraHO-MUHEPANbHBIX 'PYHTOB, B TOM YHUCJAE C KPYNMHOOOJIOMOUYHBIMH
BKJIIOYEHUAMU pasmepamMu 2 — 10 MM B KoaudectBe MeHee 15 % no
Macce;

- TN 11 — npu UCIBITAHUSX TNIMHUCTBIX IPYHTOB ¢ I, < 1, opraHo-
MHUHEPAIBHBIX, B TOM YMCJI€ C KPYITHOOOJIOMOUYHBIMHU BKIIIOYEHUSIMM pa3-
MepoM 6onee 10 MM B KonuyecTBe MeHee 15 % mo Macce;

- tin I1I — nipy vcnbITaHuAX ITHHUCTBIX TPYHTOB € [, > 1, opraHo-
MUHEPAIbHBIX M OPraHUYECKMUX IPYHTOB (06€3 KpYITHOO0IOMOYHBIX BKJIIO-
YEHUM).

47



rocrt 2027699

12.2.1.7 YcTpoiicTBO IS USMEPEHUST KPYTSIILLEr0o MOMEHTa NOJIXHO
ObITh NporpanyupoBaHo. 1o pesynbraTaM rpagyMpoBKHU COCTABAAIOT Irpa-
dux (Tabnuny) 3aBUCUMOCTHU KpyTauiero MmoMeHta M, KH - cM, ot no-
Ka3aHUU U3IMEPUTESbHOro ycrpoucrsa N, cM, U BBIMUCASIOT MOCTOSIH-
HYIO XapaKTepUCTUKY U3MEPUTEIILHOIO ycTpoiicTsa n, KH, no ¢opmyne

n=-— (12.1)

12.2.2 IHodzomoexa K ucnstmaruio

12.2.2.1 Tlpn HUcCnbITAHMH IPYHTA B CKBAXHMHE IPOXOAKY OINBITHOM
CKBAXXUHBI OCYLIECTBJISAIOT ¢ YYETOM yKa3aHUK 4.4.

3a00i1 OIIBITHOH CKBAXUHBI JOJDKEH ObITh pacmonioxeH Ha 0,4 — 0,5 M
BbILLIE OTMETKY HMCITBITAHUA FPYHTA.

12.2.2.2 CobpaHHy10 KOJIOHHY LUTAHT ¢ KPbUIBYATKOM OOILEH IIHHOM
Ha 0,8—1,2 M GoJsibliIe JTIYOUHBI OTMETKH HCIIBITAHUS I'PYHTA BEPTUKAJIb-
HO (IT0 OTBeCy) OINYCKAalOT B CKBAXXHHY M [UIABHO BOABJWBAIOT B IPYHT,
3ar1yoasisi KppLIbYATKY 40 OTMETKU UCHBITAHUS.

12.2.2.3 IIpH1 MCNIBITAHWM TPYHTA B MACCUBE KPbLIbYATKY BHABINBAIOT
B I'PYHT, NIPUMEHSAA B Cly4yae HEOOXOAMMOCTU pbiyaru, JOMKpAaTbl UAU
CrieHHaJIbHBIC YCTPOUCTBA, ITOCTENNEHHO HapalllyBass XOJIOHHY ITAaHT.

12.2.2.4 Tlocne norpyXeHusi BEpX KOJOHHBI IUTAHI COEAUHSIOT C IO~
JIOBKOH YCTPOMCTBa JJISI CO3JaHMS K UBMEPEHUS KPYTALLEr0O MOMEHTA U
3alMChIBAIOT HAYAJIBHbIE MMOKA3aHUS [TPUOOPOB.

12.2.3 IIpoeedernue ucnsimarnus

12.2.3.1 C noMollp10 YyCTpOUCTBA JJIA CO3MAHUSA KPYTALLIETO MOMEHTA
BpAlLAIOT KOJIOHHY LWITAHT ¢ KPhUIBYATKOM C YIJIOBOM CKOpOCThIO 0,2 —
0,3 rpag/c. [1o Mepe BpallleHUs 3aMMUCHIBAIOT MTOKA3aHUS MTPUOOPOB s
U3MEPEHUA KPYTALEro MOMEHTA O JOCTUXECHHUS MAKCUMAJIBHOIO ITOKa-
3aHUsI N___ ., COOTBETCTBYIOILET0 MAKCHMAJIbHOMY 3HAUEHUIO KPYTAILETO

max’
MoMeHTa M_

12.2.3.2 Janee NpodosxXawT BpalliCHHE C YIJIOBOH CKOPOCTBIO 2—
3 rpag/c KO YCJOBHOW CTAOMIIM3ALHWMA 3HAYCHUH KPYTAUIEro MOMEHTA,
OOCTHUraeMoi 32 2—3 NMOJIHBIX 000pOTA BITAHTH, ¥ 3aNUCHIBAIOT YCTAHO-
BUBILIEECS] ITOJOXEHHE Nm, COOTBETCTBYIOILIEE YCTAHOBUBLIEMYCH 3Ha-
YEHUIO KPYTSLIero MoMeHTa M.
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12.2.3.3 I1pu UCNIBITAHHUH IPYHTA B CKBAXHHAX MOXHO HE YYUTHIBATD
TpeHHE LITAHT KPbUIBYATKH IO TPYHTY M KPYTSLUHUA MOMEHT Ha Ipeono-
JIECHUE 3TOro TpeHus M, MpUHNMAaTh PaBHBIM HYIIO.

12.2.3.4 Ilpn ucnbITaHHM TPYHTa B MacCHBe JUIA omnpeneneHus M,
OTCOCAUHAIOT KPbUIbYATKY OT KOJIOHHBI HITAHT U OINpEncfAoT MoKas3a-
HUe U3MepHUTeNIbHOro npudbopa N, B coorsercTBuu ¢ 12.2.3.2.

12.2.3.5 McrnipiTanusas B MACCHBE MOXHO IIPOBOJIUTD A0 INIYOMHBI, TIE
OTHOLUEHHE

Mc _ MO
M,

[Ip MEHBIIMX 3HAYECHUSIX ITOI0 OTHOIUCHHUS HCNBITAHUE CAEayeT
NPOBOAMUTH B CKBAXHHE.

12.2.3.6 B npouecce HCIMBITAHHUS BEAyT XypHal, (popMa KOTOPOIO
pUBEACHA B IPWIOXEHHUH b.

2 0,3.

12.2.4 Obpabomxa pe3yabmamoe

12.2.4.1 ITo naHHBIM HCHBITAHUNK BBIUUCISIOT KPYTSALIHE MOMEHTHI

M_ . M _un M, no ¢opmynam:
M _=nN_, (12.2)
M. =n Nm, (12.3)
M,=nN,, (12.4)
rie n — TIOCTOSIHHAsA U3MEPUTEJILHOIO YCTPOHUCTBA, KH, onperne-
JIAeMast 1o pe3yJabTaTraM IpalyHpOBKH;
Npax s Nyer — MAKCHMAJIBHOE H YCTAHOBMBLIEECS NTOKa3aHUsI U3MEPH -
TENbHOI'O YCTPOMCTBA, CM;
N, — TI0Ka3aHHUE U3MEPUTCIBHOIO YCTPONCTBA, XapaKTEpHU3y-
Io1ee TPEHHUE IUTAHT O I'PYHT NPH OTKINOYEHHOHN KPhUIb-

4yaTKe, CM.
12.2.4.2 3a conmpoTMBlIieHHe TpyHTa cpesy t__., MIla, npuxuumalor
3Ha4YeHHe, ornpenensieMoe o opmyne

M_.-M
0
Tmaxy = — 0 —, (12.5)
B
rme B — mocrosiHHas KpbUIBYATKH, CM>, IIPUHUMAeMast B 3aBUCHMOCTH

OT THUIIA KPBLUIBYATKH 110 ITPHJIOXKCHHUIO M.
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12.2.4.3 Insi rIMHUCTBIX, OpPraHO~-MUHEPAJIBHBIX U OpPraHUYECKUX
FPYHTOB ¢ {, > | B HECTaOMIM3UPOBAHHOM COCTOSIHUM OIPEUCIISIIOT
Yrojl BHYTPEHHEIO TPEHUA U YAECJIBHOE CLEIJICHUE ¢, IPUMHUMAS YCIOB-
HOQ=0Hc=r1_ .

12.2.4.4 [1lo 3HayeHUSIM t_.__ OLIEHUBAIOT XapaKkTep NPOoCTPAaHCTBEHHOM

max
U3MEHYWBOCTH MPOYHOCTU rpYHTOB B cooTBeTCTBHH ¢ [OCT 20522.

12.3 Meroa nocTynaTeasHoOro cpesa
12.3.1 Obopydosanue u npubopu:

12.3.1.1 B cocTaB ycTaHOBKM IUIS UCIBITAHHUA I'PYHTA METOIOM ITOC-
TYNATENbHOIO cpe3a AOJIKHbBI BXOLUTD:

- paboYuil HAKOHEYHUK CO INTAMITAMU-JIOIACTAMU MU ABYMS OJ-
BUXHBIMH CPE3HbIMU IJIACTHHAMU;

- LITAHTH (HAPYXHBIE U BHYTPEHHHE WM HAPYXKHBIE U BHYTPEHHME C
BHYTPEHHUMH CTEPXHSIMU);

- YCTPOHUCTBO IJisA CO3MAHUA U U3MEPEHHUS HOPMAJIBHOIO AABJICHMS K
MJIOCKOCTH Cpe€3a I'pyHTa;

- YCTPOMCTBO JJIst CO3MaHUA U U3IMEPEHHS KacaTeJbHOM HArpy3Ku;

- YCTPOMCTBA 1A U3MepeHUs AcdhopMallMid CXKATHUSL ¥ Cpe3a I'pyHTa U
NMPUKIAAbIBACMOM HATPY3KH.

12.3.1.2 KoHCTpyKUHMST YCTAHOBKH AOJIKHA 0bECI1IeYHBarh:

- TIOrPYKEHUE padovero HAKOHEYHUKA B TPYHT HUXE 320051 CKBAXU -
Hbl WJIK B MACCHB,;

- PUKCHpPOBAHHE IUTAHT HA 3aJaHHOM riydbMHe, MCKITIOYAIOLLEee fepe-
a4y HOPMAJILHOI'O JaBJICHHUS Ha WITAMITBI-JIONACTH;

- nepenavyy ¥ U3MepeHUe HOPMAJIbHOro PaBHOMEPHOI'O JABJIEHUS HA
PACOPHBIH LLITAMII;

- nepenadyy ¥ u3MepeHHue CTYIeHYaTon WK HENPEPLIBHO BO3pacTalo-
LI cpe3alolied Harpy3kKu Ha LUTAMIIBI-JIONACTH U CPE3HBIC IJIACTHHBI,

- 'palyHPOBKY U3MEPUTENIBHEIX YCTPOHCTB.

OcHOBHBIE MTapaMeTpbl YCTAHOBKM IMPUBEIEHBI B IpuioXeHUH I1.

12. 3.1.3 IIpsiMonvMHEHHOCTD WITAHT HAPYXXHbBIX U BHYTPEHHUX CTEP-
XHeH npoBepsior no 12.2.1.5.

12.3.2 Ilodzomoexa Kk ucnsimanuio

12.3.2.1 IIpu McIIbITAHUHK T'PYHTA B CKBAXHHE IPOXOIOKY CKBAXHHBI
OCYLIECTBIISIIOT C YU4eTOM 4.4.
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3a00¥i ONBITHOM CKBAXHWHBI, NpeXHA3HAYCHHOM /ISl UCTILITAHUA IPYHTA
B ee CTeHKaX, JOJIKeH ObITh Ha 1—2 M HUXe OTMETKH UCIIHITAHHUI.

B ciyyae McnbITaHUsI TPYHTA HUXE 3a00st CKBAXUHBI OTMETKaA 3abos
HOJIKHA ObITh HA 1 M BBILIE OTMETKU UCIIHITAHUS.

12.3.2.2 IIpousBoasiT onepauMyd B COOTBETCTBUM C TpeOOBaHHUAMM
12.2.2.2, 12.2.2.3.

12.3.2.3 IlIpoBepsioT NOABMXHOCTb HITAMITOB-JIOINACTEH M CPE3HBIX
r1acTuH. OHU NOJIXHBI TepeMeNiaTbCs JIErKo, IIaBHO, €3 PHIBKOB.

12.3.2.4 Ilpu ncnpITAHHU I'PYHTA B CTEHKAX CKBAXWHBI BBITTOJIHSIOT
Npo@WINPOBAHUE 3TUX CTEHOK HA OTMETKE MCITbITAHUS ABYX—YEThIpeX-
KPATHBIM IMOABEMOM M BIABJIMBAHUEM (pacxoJIKoi) pabodyero HakoHey-
Huka Ha sbicoTe 0,4 — 0,5 M. Ilocyie pacxonku paboumnii HAKOHEYHUK
NOJIXEH IepeMeIaThes B npenenax npopuainpoBaHHONO y4yacTKa CKBa-
XHWHbl C MUHUMAJbHBIM TPECHHEM O I'PYHT.

12.3.2.5 IIpu McnbITAHUSIX TPYHTA HUXeE 320051 CKBAXXUHbBI WIK B MacC-
CUBE BBIITOJIHAIOT PACXOJIKY CPE3HBIX IMIACTHUH ITYTEM IBYX—YEThIPEXKDPAT-
HOI0 X MaKCHUMAaJIBHOIO ITOAbEMA M OITYCKAHHUA C ITOMOLUBIO HAarpy3ou-
HOT'O pbiyara yepes KOJOHHY BHYTPEHHHX CTepXHEH. 3aTeM cpe3Hbie
IUIACTUHBI OCTOPOXHO MOAHHMAIOT BBEpPX HA BHICOTY UX XOIa U peruc-
TPUPYIOT MAKCUMAJIBHOE COIIPOTHUBIICHUE TEPEMEILICHHUIO CPE3HbIX TUIAC-
TUH KOJIOHHbI BHYTPEHHHMX CTEPXHEH U TPEHHUE CPE3HBIX IUIACTHH O IPYHT
g, KH. [locie 3Toro cpesHbie IIacTUHBI BO3BPAILAIOT B MCXOAHOE ITO-
NoXeHue. MOHTHPYIOT MEXaHM3MBI JUISS CO3MaHUS U U3MEPEHUS HOP-
MaJIBHOTO JABJICHUS U KacaTeJbHOW HArpy3KH.

12.3.2.6 YcTaHaBRIUBAIOT PUOOPLI 119 U3MepeHus nedopManuit rpyH-
Ta U 3alMChIBAIOT X HaYaJIbHBIE ITOKA3aHUS.

12.3.3 Ilposedenue ucnoimanus

12.3.3.1 AcnipiTaHUe IPYHTA B HEKOHCOJIMAUPOBAHHOM pEXUME TIPO-
BOJISIT HE MEHEE YEM IIPH TPEX PA3IMYHBIX 3HAYEHHUSIX HOPMAJILHOIO JaB-
JeHus1, npuBeneHHbBIX B Tabnuue 11.4. HarpyxeHue rpyHra rnpu 3ToM
IIPOU3BOISAT Cpa3y B OJHY CTYIIEHb.

12.3.3.2 Ilocne nepenayu HOPMAJIBLHON HATPY3KW IIPOU3IBOAAT Cpes
rPYHTa 3a BpeMs He bojiee 3 MUH ¢ MOMEHTa OKOHYaHUS NMPUIOXEHUS
HOPMAJILHOT'O J3BJICHMUS.

Ilpu nepenaye KacareJabHOM HArpys3KH CTYIEHSIMM UX 3HAYEHUS JIO-
JIXHBI cocTaBidaTh 10 % 3HayeHUst HOPMAJIBHOM HAarpy3kKu, IpH KOTOpOii
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[IPOU3BOMSIT CPE3; NPUIOXKECHUE CTYTIEHEH JOJKHO C/ICHOBATh Yepe3 Kax-
Ipie S — 15 c.

[Ipy HelpepbIBHO BO3pACTAIOIEA KacaTeNbHOMU HArpyske CKOpPOCTh
cpes3a cJeAyeT IPUHUMATh B UHTEpBajie 2 — 5 MM/MHUH TaK, YTOOBI UC-
MBITAHHUE OBLJIO 3AKOHYEHO B TEYEHHUE YKA3aAHHOIO BPEMEHH.

12.3.3.3 Iocse oKoHYaHUSI UCTIIBITAHUS TPYHT Pa3rpyXarwT, HITAM-
[bI-JIONACTHU W CPE3HbBIC IJIACTHUHDI BO3BPALLAIOT B UCXOAHOE ITOJIOXECHUE,
a JIOIIACTHOH IIPECCUOMETP-CABUIOMEDP JEMOHTUPYIOT.

12.3.3.4 Ilpn KOHCONMANPOBAHHOM peXUMeE HCINIBITAHUSA CHavajia cle-
OYET IIPOU3BECTU MPEABAPUTENLHOE YIUIOTHEHME FPYHTA, a 3aTEM Cpel
FPYHTA CTYNEHYATOH WM HENPEPbIBHO BO3pacTaloUIeH KacaTeJAbHOH Ha-
[PY3KOHM.

12.3.3.5 [lpeasapurenbHoe yIUIOTHEHHWE I'PYHTA NMMPOU3BOIAT IIPH HOP-
MAJIbHbIX JABJICHUSX p, IPU KOTOPBIX JaJIe€ ONpPenesitoT CONPOTUBJIEHME
'pyYHTa Cpe3y 1. 3HAYCHUS JABJIEHUHU U CTYINEHHU HATPYXeHUSI TpUHUMA-
0T 1o Tabauue 12.2.

Taonuua 12.2

HopMansHoe C
papiieHne p, MIla TYIHICHH

AaBJIeHUs
p, | P L A p, Mlla

|
[ nybrHa
I'pyntsl YCIbiTa-

HUA, M p,

B

[Tecku KpynHbie U cpeaneyt kpynHoc- | 0,5—101( 0,1 | 0,3 [ 0,5
TU TUIOTHBIE . | 0,1
Fnvnbr ¢ [, <0 11—-30 | 0,1 10,35 0,6 |

[Tecku KpynHble U cpeaedd KpynHoc- | 0,5—10 | 0,1 | 0,2 103
TU CpeAHEN MJIOTHOCTU, MECIKHUE !
[UIOTHBbIE U cpedHel IIJIOTHOCTH J - 0,05
Cynecy u cyrnmuHkum ¢ [/, < 0,5, rm-§ 11-30 | 0,1 10,25 0,4
Hel ¢ 0 < [, <0,5

L — | 1 Jr } 1

[lecku cpepnelt kpynHoctv u Mmen- | 0,5—10 4} 0,1 [ 0,15 0,2

K¥ie phixJIblie | | | | 0,025
[lecku nbuieBarble He3aBucumo ot| 1130 | 0,1 1 0,2 1 0,3 |[nop=0,1 ¢
MAOTHOCTH CYMECH, CYTJIHHKHU U IJIH- | panee 0,05
Hot ¢ [, > 0,5

OpraHo-MHHepaJlbHble ¥ opraiuyec- | 0,5—10 10,05 10,01 | 0,15 0,025;—l
| KM€ PDYHTBI 11--30 1 0,1 10,15] 0,2 {mop=0,1m

nanee 0,05 |
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12.3.3.6 Kaxayio cTyneHb HNaBJIEHUS TNIPU TpeaBapUTEIbHOM VII-

JIOTHEHHUU BBIAECPXUBAIOT HE MEHEE, MUH:
5 — 119 IecKoB;
30 — s TJIMHUCTBIX 'PYHTOB.

KoHeyHyI0 CTYNEHb BBIEPXKUBAIOT A0 YCJIOBHOUM CTaOWIM3ALUU Je-

(popMaLIMU CXKATHUS TPYHTA.

3a KpUTEPHUM YCIOBHOM CTabWiu3alUU nedopMalLMU CXaTUSI MPU-
HUMAIOT NpUpalueHHUE OCaJKHM TpyHTA, HE npeBbliyaoniee 0,1 MM 3a Bpe-

Msl, YKa3aHHoe B Tabnunue 12.3.

Taoaxuua 12.3

Bpemsi yCiiOBHOM cTabHIM-

I

BaxxHocty 0,5 < 5, < 0,3; nuinesatbie ¢ Sr < 0,5
Cynecu ¢ 0 </, < 1; cyrnmunHku, rmmmHb ¢ 0 < 7, 0,25,
B TOM uuncie 3aTopdOBaHHbIC

I'pyHTBI 3auuy aeopMalii, MHUH
4 CXaTHns Cpl3d
—— - T
[lecku xpynHele co crenensio BnaxHocth 0 < §_ < (,8; 30 ]
CpeaHeN KpYIHOCTH U Menkue ¢ § < 0,5 |
[lecku cpedHe#d KpPYITHOCTA M MEJIKHE CO CTENEHBIO 60 3

[lecku nbuieBaTble CO CTENMEHBIO BAaxXHocTH 0,5 < § <
< 0,8

CyrnuHku, unbt ¢ 0,25 < [, < 0,75, B TOM yuncne
3aTOp(POBaHHbIE

0 | s

12.3.3.7 B nnpoliecce npeaBapUTEIbLHOIO YIJIOTHEHUS TPYHTA ClleayeT
3a(pUKCUPOBATH B XYpHaJie UCITBITAHUN 3HaYeHHUE JedopMallUHd CXKATUS

I'pyHTA.

OtcueTbl 110 NpUOOpaAM Ha KaXIAOH CTYNEHHW HArpyXXeHus cjaenyer

MTPOU3BOJMTD:

- TIPU MCHNBITAHUSX TIECKOB — HAa MNMPOMEXYTOUYHBIX CTYMEHAX A p B
Hayasie U KOHLe CTYIIEHU, a HAa KOHEYHOM CTYNEeHU AaBieHus p yepes 10
MUH B TedeHue NepBOro rojiyyaca, 4yeped 15 MUH B T€UEHHE BTOPOIO
moJjiyyaca v jgajee 4yepes 30 MUH [0 YCIOBHOM cTabunusauuu aedopma-

MM I'PYHTA;
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- TIPU HCNBITAHUSIX TNIMHUCTBIX U OpraHO-MHHEPaAJIbHBIX 'PYHTOB —
HA MPOMEXYTOUYHBIX CTYIIEHSIX AaBieHUs Ap depe3 10 MHMH, a Ha KOHeY-
HOHM CTYNEHU JABJCHHUS p Yyepe3 Kaxnbie 15 MUH B TEUEHUE TICpBOIro yaca
1 30 MUH B TeYEHHE BTOPOro yaca 4 gajuee yepes 1 4 1o ycioBHoH cTabu-
JIN3auuU gedopMalu IPyHTA.

12.3.3.8 I1lpu nepenayve KacarebHOM HArpY3KH CTYIIEHSIMU HX 3HaYe-
HUS HE NOJXHBI rnpeBpiliaTh 10 % 3HayueHUss HOpPMaJIbHOro MABJIEHUS,
[IPY KOTOPOM NMPOU3BOIAT cpe3. Ha Kaxmoi cTyreHHU Harpy>XeHHus 3arnu-
CbIBAIOT MMOKAa3aHUS NpUOOPOB ISl U3MepeHUS AedopMaliyii cpe3a uepes
Kaxapie 2 MUH O ee YCIOBHOM CTaOMIIU3ALIMH.

3a KpUTEpUH ycJIOBHOU nedopMalinM cpe3a NMPUHUMAIOT MpHUpalie-
HHUE NepEeMEIUEHHUA CPE3HbIX ITACTUH B MAOCKOCTH Cpe3a, He NMpeBbilla-
owtee 0,1 MM 3a BpeMst, ykazaHHoe B Tabnuue 12.3.

[Ipr HempepbIBHO BO3PACTAIOLIEH KacaTeJIbHOW HAIPY3KE CKOPOCTD
cpe3a JOJIKHA OBITh IMOCTOSIHHOW U COOTBETCTBOBATh YKA3aHHOH B TAab-
mue 12.4.

Taonuuma 12.4

['pyHTDI CKOpocCTb cpe3a, MM/MHH
[lecku 1,0
CynecH 0,5
!CYI‘JIHHKH M IJIMHBI 0,2
I'nvuHbBI, B TOM YHCae 3aTOpdOBaAHHbBIC 0,1

12.3.3.9 UcnsiTanue ciaenyer CYUTATh 3aKOHYEHHBIM B COOTBETCTBHU
Cc yka3zaHusamu 11.4.5.

12.3.3.10 Ilo okoOHYaHUHU HCIbITAHHUS HEOOXOAUMO 3aNUCcaTh MaK-
CUMAJIBHOE COIMPOTHUBJICHUE IMTEPEMELLICHHUIO LIITAMITOB-JIONACTEN ITPH OITpe-
AeJeHHOM HOPMaJIbHOM JaBJIeHWH Ha rpyHT Q,, KH, iy MakcuMabHoe
repeMelleHUe CPEe3HbIX IUTACTUH U KOJIOHHBI BHYTPEHHUX CTEPXHEN IMPU
olpeneNIEHHOM HOPMAJIbHOM HaBJIEeHUH Ha rpyHT (,, KH, KoTopoe Obino
3A(pUKCHUPOBAHO B IPOLIECCE UCITBITAHUA.

12.3.3.11 B npouecce HCnpITaHUA BEAYT XypHaua, ¢dopMa KOTOpPOro
npUBeAeHa B NPUWIOXKEHHUHU b.
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12.3.4 O6pabomka pe3zysbmamoe

12.3.4.1 Ilo naHHBIM UCNBITAHUN BBIYUCISIOT COMPOTHBIEHUS IPYH-
Ta cpe3y 1,, MIla, npu McNBITAHWHK IPYHTa B CTEHKAX OMBITHOM CKBAXU-
HbI C MIOMOLIBIO IITaMIIOB-JIoNacTel U 1,, MIla, npu ucnpiTanuu rpyHTa
HUXe 3a00s1 ONBbITHON CKBAXWHBI UM B MACCUBE C NMOMOIUBIO TTOIBUX-
HBIX CPE€3HbBIX TJIACTUH 1o POpMYyJIaMm:

0950 -q)
1= ' , (12.6)
24,
_ 0395(Q2 B QZ)
T2 ’ (127)
2A,
roe ¢J; — MakKCHMaJbHOE CONPOTHUBJIEHHE INMEPEMELIEHUIO LUTAMITOB-
JIonacTe Npy olpeacseHHoM HOPMaJIbHOM JaBJIEHUM Ha
I'PYHT, KH;
g, - MaKCUMaJIbHOE COIIPOTHBJIEHHE IMEPEMEILIEHHUIO IITAMIIOB-

JIONACTEH U TPEHHIO pabdoyero HAKOHEYHHUKaA O IpyHT Oe3
HOpMaJIbHOro naBieHus1, KH;

A, — IulolIAAb cpe3a IPYHTA LUITAMIIOM-JIOIACThIO C MONEPEYHDI-
MM 3yObIMHU, CMZ;
(0, — MaKCHMaJIbHOE CONPOTHUBJIIEHHE NMEPEMELIEHHUIO CPE3HBIX

[IJJACTUH M KOJIOHHBI BHYTPEHHHUX CTEpXHEH INpu onpe-
HeJleHHOM HOPMAJIbHOM JaBJeHUM Ha I'pyHT, KH;

¢, — MAaKCHUMaJIbHOE COINIPOTHUBJIEHUE MEPEMELUEHUIO CPE3HBIX
MJIACTUH, KOJIOHHBI BHYTPEHHHUX CTEPXHEN U TPEHHUIO CPE3-
HBIX TJIaCTUH O TPYHT 06€3 HOpMaJIbHOro JaBjeHus, KH;

A, ~— TUOLaAb cpe3a IPYHTA CPE3HOM IUIACTHHOM, cM?;

0,95 — xo3ddPUUMEHT, VIUTHIBAIOLMI COMMPOTUBIIEHUE TPYHTA I1e-
pea BEpXHEHN I'PAHbIO IHTAMIIA-JIONACTH U CPE3HOH IIaCTHU -
HOMN.

12.3.4.2 Yron BHYTPEHHETIO TPEHUS ¢ U YAECJIbHOE CLECIJIEHUE C OTpe-
NENAIOT 10 rpadHKy, IMOCTPOEHHOMY IO pe3y/bTaTaM HE MEHee YeM Tpex
HCIIbITAHUU I'pyHTa nocTynarejabHbIM cpe3oM o 11.7.2 u 11.7.3.
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12.4 MeTopa KoabueBoro cpesa

12.4.1 Obopydoearue u npubopst

12.4.1.1 B cocraB yCTaHOBKU IS MCIHBITAHUS TPYHTA KOJIbIIEBbIM

CPe30M AO0JIKHbI BXOJUTh:

- paOO4YUM HAKOHEUYHUK C PACITIOPHBIM LUTAMIIOM U NPOAOJAbLHBIMHU
JIOTIACTSIMH;

-~ ILITAHTH;

- YCTPOMCTBO IJIsA CO30AaHUA U UBMEPEHUS KPYTALIEro MOMEHTA;

-~ YCTPOUCTBO JUISl CO3OAHUA U UBMEPEHUS HOPMAJILHOIO JaBJICHUS;

- YCTPOMCTBA IJISI UBMEPEHUSI NedopMaLIMil CXXAaTUSI M Cpe3a IPYHTA.

12.4.1.2 KoHcTpyKLIUST YCTAHOBKH HOJIXXHaA obecrneynuBaTh:

- BAABJUBAHUE TIPONOJSIbHbBIX JIOMACTEH B IPYHT;

- (pUKCHpOBAHMUE LITAHT HA 3afaHHON [YOMHE, UCKIIOYaIoLee ca-
MOIIPOMU3BOJIbHOE BEPTHUKAJIbHOE MepeMelieHUe IMPOAOJbHBIX JIONMACTEH
M LITAHT B IPOLIECCE UCIBITAHUS;

~ [Iepenayy U Uu3MepeHue HOpMaJIbHOIO pABHOMEPHOTO AABJACHUS HA
PACIIOPHbIN 1UTAMII;

- fepelnavyy M U3IMEpPEeHUE CTYNEeHYATOro WUJIU HEINpepbIBHO BO3-
PACTAIOLIEro KpyTSILIEro MOMEHTa Ha IPOAOJIbHBIE JOMACTH:

- TPalyUpPOBKY U3IMEPHUTEIbHBIX YCTPOUCTB.

OcHoBHbBIE MapaMeTpbl YCTAHOBKHU MpUBEAEHbI B IIpujioxeHUU 1.

12.4.1.3 IlpsiMoMHEeHOCTD LUTAHT poBepsaloT 1o 12.2.1.5.

12 4.2 [Hoozcomoska K ucnbtmaHiro

12.4.2.1 I'lpu npoxonxe oNMbITHON CKBAXUHBI CJIEAYET cOONIOAATDH TpE -~

boBaHu4 4.4.
12.4.2.2 IlpousBogsar onepauuu B COOTBETCTBUU C TpeOOBAHUSIMH

12.2.2.2.
12.4. 2.3 Tlocne norpyxeHusi BepX KOJOHHBI LUTAHT COCHUHSIOT C

[OJIOBKOH YCTPOUCTBA /I CO3NAHUA U UBMEPESHUS KPYTALIErO MOMEHTA,
a pacMoOpHbBIA LUTAMIT — C rOJIOBKOH YCTPOMCTBA [JIST CO3JAHUS U U3ME-
pPEHUSI HOPMAJIBHOIO JaBJICHUS.

12.4.2.4 Ha yctaHOBKe MOHTHUPYIOT INPpUOOPHI 111 U3MepEeHUs aedop-

MAaLlMMU CXATHUS U cpe3a IpyHTA.
12.4.2.5 PacrniopHbId 1UITAMII HArpyXXarwT CTYNMEHAMH HOPMaJIbHbIX

nasineHuit mo 0,01—0,02 MIla 1o ero cONpHUKOCHOBEHHUSI CO CTEHKaAMU
CKBaXXUHBbL. I1py 3TOM Kaxayio CTyMeHb AABJICHUS CO3ai0T 3a 1 —2 MHUH.
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MoOMeHT conprKOCHOBEHUS PACIIOPHOTO IUTAMIIA CO CTEHKAMMU CKBa-
XHWHbI YCTAHABJIMUBAIOT 10 INOKA3aHMUSIM NpUbopa 1Jis1 U3MEPEHUs Jie-
¢opMaliyu cxatusi rpyHta. C yyeToM TrOpU30OHTANBHOTO NepeMelleHUs
CTEHOK PpacCIOpHOro 1uTaMna onpeieasiorT JUaMeTP CKBaXUHBbI TOCHe
MpeABapUTEIbHOTO YIJIOTHEHUA IpyHTa D,

12.4.3 IIpoeedenue ucnsimarus

12.4.3.1 McnpiTaHue B KOHCOJIMJIUPOBAHHOM PEXHUME ciaeayeTr Ipo-
BoauTh 1o 12.3.3.4 — 12.3.3.10.

12.4.3.2 IIpy HEKOHCOJIMAUPOBAHHOM pPeXUME MCIIBITAHUS He00X0-
OUMO TiepedaTb Cpa3sy B OAHY CTYIIeHb HOPMAaJbHbI€ JaBJICHHUS p, NMPU
KOTOPbIX OYIEeT NMPOU3BOAUTHCS Cpe3 TPYHTA. 3HAYEHUS p CIeAYeT TNPU-
HMUMAaThb o Tabauue 12.2.

12.4.3.3 Cpe3 rpyHTa NMpyM HEKOHCOJIUAUPOBAHHOM peXXUME UCITBITA-
HUW HAIUIEXHWUT OCYLUECTBISITH 32 BpeMsl HE 0oJiee 5 MHUH, CYUTASI C MO-
MEHTa OKOHYAHUS ITPHUIOXKEHUS] HOPMAJIbHOTrO JABJICHUS.

I'lpu nepenaye KacaTeNbHON HATPY3KU CTYTIEHSIMU OHU HOJIKHBI COCTaB-
nath He 6osee 10 % HopMabHOIO NABJIEHUS p, MPU KOTOPOM ITPOM3BOIST
cpes, NPUIOXKEHUE CTYNEeHEeH TO/DKHO ¢llienoBsarh Yepes kaxabie 15—30 c.

[1pu nepenaye HenpepblBHO BO3pacTalollei KkacareJbHOH Harpysku
CKOPOCTb Cpe€3a CACAYeT NPUHUMATL B uHTepBane 5—20 MM/MHH Tax,
4YTOObl UCHBITAHUE OBLJIO 3AKOHYEHO B T€YEHHE YKA3aHHOI'O BPEMEHHU.

MoMEeHT OKOHYAHUS MCIIBITAHUS ycTaHapiausaiwoT no 11.4.5.

12.4.3.4 B npouecce HUCnbITaHUSE BenyT XypHaia, ¢dopMa KOToporo
IIPUBEAECHA B TIPHUJIOXEHUU b.

12.4.4 Obpabomka pe3yromamos

12.4.4.1 1o naHHBIM UCNBITAHUS BEIYUCIISIOT MAKCUMAJIBHBIN KPYTsI-
i momeHt M__ . xH-cM, nmo popmyne (12.2).

12.4.4.2 ConpotuslieHHe rpyHTa cpe3y t, MIla, npu kaxaom Hop-
MaJbHOM JIaBJICHUM BbIYHUCISIOT 110 (pOpMYyae

T = 2M max
aD*H
rone ) — guaMeTp KOJBLEBOHM NOBEPXHOCTH Cpe3a, CM, olpeleiasieMbli
1o opmyJie

(12.8)
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D=D,+2m, (12.9)
rne D, — nuaMerp CKBaXHHBI IocJe MPEABAPUTENBHOIO YIUIOTHEHHUS
IPYHTA, CM;
m — padboyas LWHUpPHHA JIONACTH, CM;
H — BbICOTaA pacIOpHOro HITaMIIA.

12.4.4.3 YroJ BHYTPEHHErO TPECHHUSA ¢ U YICJHbHOE CLEIJIEHHUE € OIpE-
nensioT no rpapuky v = f{p), MOCTPOEHHOMY MO PE3yIbTaTaM HE MEHEE
yeM TpeX MCIBITAHUM IPYHTa KOJbLEBBIM cpe3oMm o 11.7.2, 11.7.3.
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[TPUJIOXEHHE A

(cnpaeoynoe)

CxeMbl HCIIBITAHEN rPYHTA IS ONpeleJicHAs

XAPAKTEPHCTHK Ae(OpPMHPYEMOCTH
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a — TNOCKHM WramMnoM B wypde WAKM Ayake, 6 — TUIOCKHUM HLITAMIIOM B 3aboe€
OYypOBOH CKBaXWHbLI, ¢ — BMHTOBBIM IITAMIIOM HMXe 3ab0s1 OypOBOM CKBaXHHbLI, ¢ —
BUHTOBLIM HITAMIIOM B MACCHBE; 0 — PpaJUalbHbIM TIPECCUOMETPOM, € — JIONACTHbIM
NPECCUOMETPOM B CTEHKE CKBAXUHLL, M — JONACTHBIM NPECCHOMETPOM HMXe 32005 Oy-
POBOW CKBAXUWHBI, 3 — JIONACTHBIM NPECCHOMETPOM B MACCHUBE, 4 — TJIOCKUM JAWJIaTOMET-
POM, K — CaM03a0ypHUBalOILUMCH NTONACTHBIM TPECCHOMETPOM B CKBAXUHE, 2 — caMo3a-
DypHBalOILMMCA NTOIIACTHBIM JIPECCHOMETPOM B CKBaXHHe ¢ obcanHol Tpydoi
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NNPHIOXEHHUE b

(pexomendyemoe)

@opmbl EPBOH M NOCAECAYIOIINX CTPAHMIL KYPHAIOB

NOJIEBBIX HCNIBITAHHHA I'PYHTOB

Dopma nepeoii cmpanuybl XypHaia

Opranusanus

KYPHAJI UCTTBITAHUHU 'PYHTA METOJIOM

O6BbeKT (MMYHKT)

CoopyXeHue

JlaTa ucrnipiTaHUA: HA4YaJIO

OKOHYaHUe
BripaboTka Ne AOCOJIIOTHBIE OTMETKU:
CeyeHMe BbIpabOOTKM YCThSI BbIpabOOTKH
(maMeTp CKBAXHWHDI) YPOBHSI

MOA3EMHBIX BOJI
I'1ybuHa o M  [OJOLUBHI IUTAMIIA WIHU

paboyero HAKOHEYHUKA

XapaKTepUCTHKA MCIBITBIBAEMOrO IPYHTA

il .

il A L il

KpaTkas xapakrepucTHKa yCTAHOBKHM JJISI HCIIBITAHUH
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XYpHAX HCIILITAHUA IPYHTA PAJMANBHBIM NPECCHOMETPOM
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XypHan RCOBITAHASA IPYHTA JONACTHLIM NPECCHOMETPOM
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KypHaj HCIILITAHNA HA Cpe3 NENHKOB I'PYHTA
a) [lpedeapumenvroe yniomrerue epyyma

HoMep ucrneiranus
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OTMeTKa HCNbLITAHHA
Ha IyOMHe, M

JlaTa
Bpems

KypHan MCHBITAHMS FPYHTA METOAOM NOCTYNATEJLHOIO Cpe3a
a) Pezyavmamul npedsapumenvnozo yniomuernus epynma

HoMep ucneitanus
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6) Pesyrbmamul cpe3a spynma

HoMep nenpiranns
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XypHan HCHBITAHHA TPYHTA METOIOM BPAIKATENLHONO Cpe3a

HoMep McnbiTaHUA

OTMeTKa HCTIbITa-
HHUA Ha ryOMHe, M

[TokazaHust “¥aMepHUTEID- Kpyrauiue MOMEHTHI, YaembHoe
HOTO YCTPOMUCTBA, CM kKH ' cM CONPOTHRICHME | Kpartkas AMHTONOrHYecKas

cpeay, Mlla XapaKTePHCTHKA IPYHTA

Mo | Nr | Mo | Mo

T
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a) Haepysxcenue wmamna

XKypHan HCILITAHAA MEP3JIOr0 rPYRTA MOPAYHM INTAMIIOM

HoMep ncnuranus
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OTMeTKa HCnbITa-

HHS Ha DIyOHHe, M

6) Temnepamypa 2pyHma no0 umamnom

HoMmep ucmuranusg
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OTMeTKa McnbImadus Ha riyou-
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KypHAaJ HCILITAHAA MPYRTA METOROM KOJBIEBOIO Cpe3a

a) Pezyabmamut npedeapumenbro20 ynaomHeHua 2pynma
HoMep ucnuraHus
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6) Pesyabmamu cpesa epynma

Homep menerranms
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[loxazauns | Jedopmaims

npHGopoB ANA | cpesa, MM
M3MEPECHHUS

nepopmanni

cpesa,m
LiL|L+L|aLl saL
e | 3
= |

Kacarensnoe pasnenne, Mila
MaxcuManbHHR KpyTHILMA MO-

HopmasbHoe JaB/ieHHE TIPH cpe-
MeHT M_ ., KH - cM

3e p, MIla

OrMeTKa HCIBITAHHA HA MNyOH-

HC, M

.
3
<
=
%
&
:
E
A

ConpoTunicHHe rpyHTa Cpedy «,

MIla
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[MPUNTOXEHMWE B

(pekomendyemoe)

KOHCTPYKIIMA BHHTOBOrO ITAMIA

B.1 BuHTOBOI 1ITAMITI COCTOUT U3 OJHOBUTKOBOM JIOMACTH U CTBOJIA

(CM. 4yepTeXx)
PasMepbl BHHTOBOTIO LITAMIIA JOJUKHBI COOTBETCTBOBATh TpeOOBAHHU-

aM tabaunel B.1

Taonuuga B.1

d
- [ [1pu HcnbITAaHUAX
: Pasmepsl HUXeE 32004 (B MacCCHBE
CKBaXXHHbI |6e3 bypeHun
CKBaXKHHBI
I -
Huamerp nonactu D, cM 27,7 27,7
TonuMHa j1011acTH £, CM ] |
Lllar nonactu a, cM 5 8
i HwameTtp cTBosia d, cM
‘b Ha Bbicote 60 cMm BbIllIE 8,9 7.3—11.,4
JIOTACTH
' = Ha ocTasibHOU BbIcoTe | 12,7—21.,9 ! 7.3—11.4

09

b

B.2 B KOHCTPYKUHXIO BUHTOBOIO LITAMIIA, MIPSAHAZHAYCHHOTO [N UC-
NbITAHUS TPYHTOB B MAacCUBE 0e3 OypeHMsI CKBaXXWHbI, JOJIXKHO BXOOUTH
YCTPOMUCTBO, MO3BOJISIIOLIEE [TIPU UBMEPEHHUAX OCEBOU HArpy3KHU Ha BITAMII
UCKJIIOYUTH BJIUSIHUE TPEHUSA IpYHTA MO0 OOKOBOM MOBEPXHOCTU CTBOJIA.
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[MMPUJIOXKEHHE T

(pexomenodyemoe)

Oﬂpe,II,EJIEHIIE pacxoaa oAbl Jid 3aMaYuBaHuA
NpoCaa0OYHbIX I'DYHTOB B OCHOBAHHH HITaAMIIA

Pacxox soawt O, M3, Bhiyucasior o dbopmyse

Pd
Q = (m.rar - )V, (Fl)
w
rie p, — IJIOTHOCTb TPYHTA B CYXOM COCTOSIHHH, T/M>;
p, — TUIOTHOCTb BOJbI, TPMHUMaeMasl paBHOIt 1 T/M>;
W, — BIAAKHOCTH I'PYHTA B HACBHILUCHHOM BOJOM COCTOSIHMM (S, >
>(0,8), nonu eTUHULIBI;
® -— [pUpOIHas BIAXHOCTbh I'PYHTA, JOJIM €AUHULDI;
V'  — o0beM 3aMauuBaHUsl I'pyHTaA, paBHbIM NPOU3BENEHUIO TUIO-

wagad wypda (MIKM 3aMaYMBAEMOro y4yacTKa KOTJOBaHAa) Ha
IyOMHY 3aMauyMBaHUsI U Ha Ko3dPULHEeHT 1,2, YYUTBIBAIO-
1M pacTeKaHue BOIbI, M-.
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IMMPUJIIOXEHMUE 11

(pexomendyemoe)

Oo6pasen rpadmseckoro odopmieHns pe3ynbTaToB
HCIIBITAHHA TPYHTA HITAMIIOM

I'padnk § = f (p)
Macuwitab rpaduka:

o ropusontTanu: 40 mm — 0,1 MIla msa p;
no sBepTHKaIH: 10 MM — | MM m1a S,

q P, (ng‘ﬂ) D, P, Mila

S, MM
1 — nuHeliHana yacTh rpaduka; 2 — ocpeaHsolas nNpsaMas

Fpadguk § = f(p) HCnBITAHHA WTAMNOM NPOCAXOIHOIO IPYHTA C
3aMAYHBaAHHEM

Macuitab rpaduxa

o ropu3oHTanu. 40 mm — 0,1 MIlla pns p,

Nno BepTHKaIU 2 w4 MM — | Mm ia S

[To cxeme «onuoit kpuBoit»  [lo cxeMe «ByX KpUBBIX»
0 P Py _ p, MIla 0 Vo P _f;a P p, MIla

i

S’ﬂ
S‘U

- a— W

A

S, MM S: MM

| — ocaaka; 2 — npocaaxa nMpy 3aJaHHOM JaBjleHHH, 3 — ocafika nocie 3aMauMBaHUs
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IMPUIOXEHHE E

(pexomendyemoe)
OO6paboTKa pe3yabTaTOB HCNBITAHAH NPOCATOYHBIX IPYHTOB

E.1 Moxnyns nedpopMalivi npocagoyHbIX IPYHTOB BHIMHCISIIOT IO (op-
MyJe (5.2) HacTOSLIEero craHaapra.

[Ipy MCHIBITAHUAX IO CXeMe <«IBYX KPHMBBIX» MOAVJIL AedopMallMH
'PYHTA B HACBILIEHHOM BOJOH COCTOSIHMM (ITOCJIE 3aMaynuBaHUsI) onpene-
JISIIOT pasfeNbHO UIS ABYX y4acTKOB rpaduka (mpuwioxeHue ):

B MHTEpBaJie U3MEPEHUH NaBJEHHUH OT p, 10 HAYaJIbHOIO MPOCaa0Y-
Horo gaBieHus p, (n.E.2) u or p, no 3anaHHoro gasjaeHus p, (3.5.3 Ha-
CTOSIILIETO CTAHAAPTA).

JIns BBIYUCIEHUS Moayasi nepopMallMi IIpocajoyHbIX I'PYHTOB, UC-
NbITHIBAEMbBIX B HACBHIIIEHHOM BOJXOM COCTOSIHUHM (T10C)ie 3aMaYMBaHHS),
332 HAYaJIbHbIE 3HAYEHUS p, U S, NPUHHUMAIOT JaBJIEHHE U OCAITKY, COOT-
BETCTBYIOIIME TIEPBOX CTYIIEHU HABJICHHUS.

E.2 HayajibHoe npocajgoyHoe JaBleHHE p , HEOOXOAUMO OIPENeIsITh
10 pe3yJbTaTaM MCIBITAHUMN I'PYHTOB 10 CXEME «BYX KPHUBBIX».

3a p, IpUHHUMAIOT JaBjIeHYEe, COOTBETCTBYIOLIEE TOYKE Nepernba rpa-
duka S = f (p) nns rpyHTa, HCIbLITHIBAEMOIO B HACBHILLEHHOM BOJIOH CO-
crodHuH. Ilpy HeueTKo BhIpaXeHHOM neperude rpaguka 3a p, NpUHU-
MaloT JlaBJICHUE, IPH KOTOPOM MPOCaAKA I'PYHTA B OCHOBAHHUHM ILUTAMIIA
COCTaBHUT

S, = 0,005k, (E.1)

rie h, — nedopMHpyeMast 30HA FPYHTA 10 BEPTUKAIHU, OTpeaesieMas
no 1. E4.
E.3 OTHoCHTENBHYIO IIPOCAOYHOCTD €, BBIYUCISIIOT 110 POpMYIIe

_ Sspl

8 P
sl
hs

(E.2)
pl

[Ipocanky rpyHTa B OCHOBaHMH LITamma S, il BbIYUCIICHUH €, TIPU
UCITIBITAHUSIX MO CXeME «OINHOH KPHBOI» HEO%XOIIHMO ONPEHCISATh KAk
NpUpalleHUe OCaIKH llTaMna B pe3yabTaTe 3aMayMBaHUA IpYHTa NpH
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3aJaHHOM [IaBJICHWH p,, a NPYU HCIBITAHUSAX MO0 CXEME «IBYX KPHUBBIX» —
KaK pa3HOCTH OCAIOK IHTaMIla Ha IPYHTE B HACBILIEHHOM BOJIOW COCTOS-
HUU U IPYHTE NPUPOAHOH BJIAXKHOCTH HA KAXIOU CTYIMEHU NABJICHUS.

3HAYEHUSS OTHOCUTEJIBHOM MPOCAAOYHOCTH HEOOXOOMMO CUYMTAThH
COOTBETCTBYIOLIMMHM CpPEIHUM IABJCHUSIM B OePOpMUPYEMOM 30HE, Ofl-
peaeiasieMbIM o dopMyJie

p+p
Prp =~ L npu p > P, (E.3)

roe p — AaBlieHHe Mo nogouwse wramma, Mlla.

E.4 lepopMupyeMyto 30HY 110 BEPTUKAIH A, IPU UCIIBITAHUAX [PO-
CaJO4YHBbIX IPYHTOB C 3aMayMBaHHUEM CJACAYET NMpUHUMATL paBHOU 0.4;
0,7; 1,2; 1,7; n 2,0 nmaMeTpa 1iramria COOTBETCTBEHHO ITPHU NABJICHUSIX P,
paBHbIX 0,05; 0,1; 0,2; 0,3 ; 0,4 MIl1a.
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IrocCTt 2027699
IMPUIOXEHHE X

(pexomerdyemoe)

Obpa3sen rpadpuaeckoro opopMiacHAR pe3yabTATOB
HCNBITAHHA TPYHTA PAJHANBHBIM NPECCHOMETPOM

I'padmk Ar = f (p)

Macuwra6b rpaguka:
ro ropusoHTanu: 20 mm — 0,1 MIla nng p;

O BEPTHUKaANIHU: S MM — | MM )15 Ar.

Ar, MM

-

Ar, """\_2_

|
Ar, !

I

I

{

I

SN DU———
P, p, MIla

1 — nuHeiHana yacrb rpadmka; 2 — ocpeaHaInas npsiMasi
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MHPUITOXEHHUE U

(pEKOMEHIYEMOE )

Oo0Opa3sen rpagpuaeckoro opopmicHHa pe3yJbTATOB
HCIILITAHHA TPYHTA JIONACTHBIM NPECCHOMETPOM

I'padux u = f(p)

Mactab rpadpmka:
o ropu3oHTanu: 40 mm — 0,1 MTIla nna p;

no sepTukanu: 10 MM — IMM 14 w.

0 - Py P, D, Mlla
~ | ] :
uo T e e e, l
N !
S,
~ |
~ 1
N Ny |
.
~ I
y L ~al 2
n r - - T ~ —=
.
<
~
U, MM

I — AMHelHasg yacTb rpadpuka, 2 — ocpedHsowas npamas
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IMTPUIOXEHHUE K

(pexomerndyemoe)

Onpenenenne Ko3dpdunmuenta K

K.1 Ilpn npoeneHUH UCHBITAHUK MO MEIJIEHHOMY PEXHUMY C CO-
XpaHEHHWEM TMPHUPOAHOTI0 HATIPSIXKEHHOTO COCTOSSHUS I'pYHTa KOO PULLK -
eHT K nonyckaercst NpMBUMATL PABHBLIM:

JJIST TIECKOB U CYMNECEH ..evieenininirennnen.. 1,3
IJISE CYTTIUHKOB ...vvveieeiecincieeeinevaceane 1,35
TUTSE TTIMH oot 1,42

K.2 Ilpu npoBeAeHUH UCHBITAHUN 11O OBICTPOMY PEXUMY C COXpaHe-
HHEM HEHapYUWEeHHOTO CJIOXEHUs IPYHTa KO3PPUUHUEHT K NMPHUHUMATD
no tabnauie K.1.

Taoaxupma K.

HavmeHoBaHue TpyHTOB | I nybuna ucnbiTanus, M Koadppuunent K
[lecku ¢ xo3PpPULBHEHTOM Ho 10
HOPUCTOCTHU:
e < 0,5 2.5
05<e<0,8 ‘ 2,25
e > 0,3 2!0
[ iInHUCTBIE TPYHTHI C NOKA- o 10
33TENIEM TEKYUCCTH: l
I, <0,25 I 1 0
0,25<171,<0,5 | 30
! e 0,5 | 40
IJIMHUCTBIE TPYHTHI C TIOKa- | ’

_ Ot 10 no 20
3aTENIEM TEKYYEeCTH: |

I, < 0,25 1’755
0,25< I, <0,5 2
I, > 0.5 | 3,

Ipumenanue — 151 TIMHUCTBIX 3AI0BHANBHBIX TPYHTOB JIONYCKAETCSI YMEHbILIE-
Hue xo3ppuuuenta K Ha 20 %.
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HPHJIIOXEHHUE J

(pexomerndyemoe)

Obpasen rpadpuaeckoro odopmiaeHnss pe3yabTATOR
MCNIBITAHAH TPYHTA HaA cpe3

I'paduxk v = f(A))

Macurtab rpaduka
MO TOpHU3OHTAIM | MM — 2 MM s A [

UnH | rpag — 2 MM g A
no peprukann 0,1 MIla — 20 MM st 1

t, MIla A

|

A I, MM
.
A ¢, rpan
I'paduk t = f(p)
Macuirab rpaduka
o ropvsoHtanu 20 mm — 0,1 MIla gna p,
mo Beprukaiu 20 mm — 0,1 MIla qns =t
v, MIlaj}
|
of |
0 p, MIla
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[TPUNTOXEHUE M

(pexomendyemoe)

OcHoBHbBIC NApaMeETPbl KPbLUILYATKH

Tun KpbUibYaTKM
CocTaB KpbUIbYaTKH M ee XapaKTCPUCTHKH ~ 1

I 1] 111

KpbinbuaTka pasMepaMu, MM

BbICOTA 120 150 200

IHIMPHUHA (IUaMeTp) 60 75 100

TOJILIMHA AOMAacTU 2 2.5 3
[locrositHHast KpblUibvyaTka B, cM? 742 [545 3663

IIlTanra, MM.

HapyXHbi#¥ AMaMeTp 22—335
JTWHA 500—3000
MakcUManbHBIA KpYyTALIUHUHA MOMEHT yC- | 18

TpoMcTBa, KH' CM, HE MecHee

[TorpeltiHOCTb U3MEPEHUS KPYTSILLETO MO- 0,36 0,18 0,18
MeHTa, KH - cM

Hpumenanue — J[locrosiHHasl KpblIb4aTKM B paBHa CTaTUYECKOMY MOMEHTY LIMJIWH-
IpHYeCKOH TOBEPXHOCTH Ccpe3a OTHOCHUTELHO OCH BpalleHUsl, BbIYUCAsseMOMY Nno $op-

MYJIE
g4 (h ¥ d] M. ]
g 3 )’ ( . )
rne d — JAUaMETP KPBUIBYATKHU, CM;
A — BBICOTA KPbUIBYATKU, CM.
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[IPUITOXEHHE H

(pexomenadyemoe)

OO0pa3en rpapuaeckoro oopmiaeHus pe3ybTATOB
MCNLITAHHA MEP3JIOro rpyHTa ropsydaM IMTAMIIOM

I'paduk &6 = f(p)

Macuiab rpadpuka
rno ropusonTann 40 mm — 0,1 MlIla ana p,

no Beprukanm 10 MM — IMM oid 8

O, MM

p, MIla
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HPUJTOXEHMUE T

(pexomendyemoe)

OcHoBHbIE TapaMeTpsl YCTAHOBOK
JJis MOCTYNATEJIHHOIO M KOABIIEBOrO CpPe3oB IPyHTA

CoCTaB YCTAHOBKM M €€ XapaKTepHCTUKH Konbuesoit cpes | [octynarensHbiii
* cpe3s
JInaMeTp CKBaXXMHbBI, MM 89146 89—146
PacnopHbi#l 1iTAMIT pasMepaMH, MM: |
BbicoTa (I/1HHA) 100—300 100—300
apaMeTp (LIMpHHA) : §7—144 | 87—144
- o - r | 1
JlonacTv pa3MepaMu, MM: !
TOJUIMHA 0,5—1 0,51
BhicoTa (UVTMHA) 100300 i 20—146
paboyasi LIMpUHA 10 5—10
PaccrossHue Mexay COCEAHHUMH JIONaCTIAMMU — 40
10 BEPTHKaNAH, MM |
' YeTpoHcCTBO UIA CO30aHKUS HOPMAIIbHOIO J1aB-
neuns, Mlla: |
MaKCHMaJIbHOC AAaBJICHUE | 0,6 | 0,6
NOTrPELIHOCTb U3MEPEHUA JABICHUS 0,01 0,01

" =gy - il P

Rl ey, ikl il il T il

NOrpellHOCTb U3MEPEHHS MOMEHTA
| —
YcrpoiicTBa Uist CO3/1aHUS CPE3alolLero JaB-
nenust, MIla, He MeHee:

MaKCHMaNbHOE AaBJICHUE

NOTPEIHOCTh U3MEPEHUS NaBJICHHNS]

I RO - - — .. -

[Torperminocts u3MepeHus aedopMauui cxa-
TS U cpe3a TPYHTa, MM

YcTrpoicTBO ISl CO3AaHKUsA KPYTALUETro MO-
MeHTa, KH ¢M, HE McHee:
MaAKCHUMAJILHbBIH MOMEHT
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YK 624.131.001.4(083.74) OKC 13.080 X 39 OKCTY 5709

KiroyeBbie C10Ba. FPYHTHI, IPOYHOCTDb, ACPOPMHUPYEMOCTb, METOIbI
[TOJIEBOrO OIIpede/ICHUSt, CTPOUTEIBCTBO

Meoczocydapcmeernnwviii cmandapm

rocCrt 20276—99

I'PYHTDbI

MeToap! M0JIEBOro onpeneieHus
XaPAKTEPUCTHK NMPOYHOCTH H Ae(POPMHPYEMOCTH

3aB. usl. ota JI.D. 3asudonckan
Penakrop JI. H. Ky3smuna
Texnuueckut penaxkrop JI.A. lonosa
Koppexkrop E 5. Tommuna

KomnsblotepHas Bepctka £ B. Kpasyoea

Moanucano B nevats 28 04 2000 Popmat 60x84 !/,
[leyats odceThas Yen -nmeun 3,3

Tupax 5003k3 3akaz Ne1287

.

['ocynapcTBEeHHOE YHUTApHOE NpEAIIPpUATHE —
[lenTp npoekTHOi npoaykuuu B crpoutenscTre (I'YIT LIITIT)

127238, Mocksa, JIMuTpoBckoe 1iocce, aoMm 46, koprn 2
Ten/daxc (095) 482-42-65 — npueMHas;
Ten (095) 482-42-94 — ortaen 3aKa3oB;

(095) 482-41-12 — npoekTHbIHA OTHEH;
(095) 482-42-97 — npoeKTHbIA KabUHET

lIndp noamacku 50.5.50



