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MEXTOCYAAPCTBEHHBA CTAHAAPT

T'PYHTBI

Meronst 10/1€BOro onpene/ieHus XapaKTePUCTHK NPOIHOCTH
u 1eopMHpYEMOCTH

SOILS

Field methods for determining the strength
and strain characteristics

Jlara ssenenns 2000-07-01

1 O6aacTs npuMeHeHHA

Hacrosiiumii cTaHgapT ycTaHARIMBAET METOAbI ITOJIEBOTO ONpeAeNeHUs
XapaKTEPUCTHK MPOYHOCTH 1 AeHOPMHUPYEMOCTH IPYHTOB [IPH UX UCCIE-
JIOBAHUH IS CTPOUTEHCTBA.

2 HopmaTuBHbIE CCHLIKM

B HacTrofllieM CTAaHIAPTE MUCITONB30BAHbI CCHUIKU HA CJIEAYIOLIHE CTaH-
JAPThHI:

I'OCT 5180—84 I'pyHTbl. MeToas! 1aGopaTopHOTO OnpeeeHUs (pu-
3UYECKHUX XapaKTEPUCTUK

T'OCT 12071—84 I'pynrsl. OT60p, YyaKoBKa, TPAHCMOPTUPOBAHUE U
XpaHeHHe obpa3uoB

T'OCT 12536—79 I'pyHTbI. MeTombl 1abopaTopHOro onpene/ieH!s rpa-
HYJIOMETPpHYECKOro (3epHOBOro) ¥ MUKpPOArperaTHOro cocraBoB

IOCT 20522—96 'pyHTbl. MeTOAB! CTATUCTUYECKOH 06paboTKH pe-
3yJIbTATOB MCIIBITAHUMI

T'OCT 27751—88 HaieXXHOCTb CTPOUTEIbHBIX KOHCTPYKLIKI ¥ OCHO-
BaHuit. OCHOBHbIE TIOJIOXEHHS IO pacyeTy

TOCT 30416—96 Ipyntsl. JIabopatopHble ucnbiTanus. O61ume mo-
JIOXEHUS

Hsnanue oduumnanpHoe
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TFOCT 30672—99 I'pyuthi. IMonesble ucnbiTanus. O61IME NMONOXe-
HHUSA

3 OnpeneyieHns

OCHOBHBIE TEPMUHBI, UCIIOJIb3YEMbIE B HACTOSIIIEM CTAaHAApTe, U MX
onpenenaeHus npuseaeHs B TOCT 30416 u 'OCT 30672.

4 O0mue NONOKEHMA

4.1 Hacrosiluui CTaHAApPT yCTaHABJIMBAeT CICAYIOIIME METOABI Io-
JIEBOTO OIpEACNCHMUS] XapaKTePUCTUK MPOYHOCTH U AedOpPMHUPYEMOCTH
IPYHTOB:

MUCITBITAHWE LUTAMIIOM, KUCIIBITAHWE paAvalbHbIM IIPECCUOMETPOM,
HCIBITAHUE JOMACTHBIM IIPECCUOMETPOM, UCIIBITAHUE TUIOCKUM AWIATO-
METPOM, MCIIbITAHUE caMo3abypHBaiOLMMCA JIOMACTHBIM IMPECCUOMET-
POM TMPJISSHAHOIO TUIIA, Cpe3 LEJUKOB IpYHTa, BpallaTeJbHbINA, ITOCTY-
TIaTeNbHBINA ¥ KOJIBLIEBOM Cpe3bl — JUIS HEMEP3JIbIX IPYHTOB;

HUCIBbITAHUE TOPAYUM LUTAMITOM — JUISI MEP3JIBIX TPYHTOB.

Ilpwneuanue — Io CNIeHHATBHOMY 3alaHHIO MOTYT NMPUMEHSTLCS APYFTHE METONbI
MCABITAHWA M KOHCTPYKUMM NpUbOpoB, obecneuuBalolive MOAENMPOBaHHE NPOLIECCOB
HarpyXeHMs TPyHTa.

4.2 O6wue TpeOoBaHUS K TOJICBLIM MCIIBITAHUSIM TPYHTOB, 06Gopy-
IOBAHUIO U MpUOOpaM, NMOATOTOBKE IUIOIIANOK U BHIPAGOTOK JJIST MCITHI-
TaHuit npuBeaens B FOCT 30672.

4.3 VicripITaHust TPYHTA MPOBOJAT B TOPHBIX BHIPAGOTKAX (PaCUMCTKAX,
KOTJIOBaHax, luypdax, mrpekax, OypoBbIX CKBaXHHaX M T. X. ) WIH B
MacCHBe TPYHTA [PU COXPAHEHUH NMPUPOIHOIO CJIOXEHHUs rpyHTra. Cxe-
MBI UCTBITAHHIA IS OIpeNesIeHNs] XapaKTepUCTHK JAe(OpMHPYEMOCTH
TPUBEACHDI B IPUWIOXEHUHU A.

4.4 TTpy IPOXOJKE ONBITHOM CKBAXHUHBI 3aIipellIaeTCs IIPMMEHEHKE Yap-
HO-KaHaTHOro, BUOPAIIMOHHOTO M IIHEKOBOIO OypeHHsi, HaYMHasi C OTMET-
KM Ha 1 M BbllIE Yy4acTKa, HA KOTOPOM OyneT NpOM3BOAUTHES UCTIBITAHUE.
Ha sToM y4yacTke CKBaXHHY ClleyeT MPOXOAUTh BpalllaTeJIbHbIM CIIOCO00M
C TTOMOLLBIO KOJIOHKOBO# TpYObl, 0OYpHBaIOIIIEro MPYHTOHOCA MM OypoBOiA
JIOXKH, YaCTOTa BpallicHHs] KOTOPHIX He JOJDKHA Ipesbiuarh 60 06/MuH,
oceBasi Harpy3Ka Ha OypoBoit HakOHeYHMK — He Gonee 0,5 KH.
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4.5 Tlpu 6ypeHUH CKBaXXWH ISl UCIIBITAHUS TPYHTa HUXE YpOBHS
MOA3eMHBIX BOJ He HOIYCKAETCSl MOHUXEHHWE YPOBHS MOA3EMHBIX BOJ B
CKBaXKHHE.

4.6 [MpoMexXyTOK BpeMEHU MEXAYy OKOHYaHHEeM OYpeHUs! ONBITHOM
CKBAXHMHbI ¥ HAYAJIOM UCIIBITAHMS IPYHTA BbIll€ YPOBHS MOA3EMHBIX BOJL
HE JOJIXEH MpeBBIATh 2 4, HUXE YPOBHS Moa3eMHbix Box — 0,5 u.
UckiioyeHUe COCTaBASIIOT UCTIBITAHUS FPYHTA LUTAMIIAMH, IIPU KOTOPbIR
3a yKa3aHHo€ BpeMsi HEOOXOAUMO TOJNBKO YCTAHOBHUTH LUTAMIT Ha 3260t
BbIPAbOTKH.

4.7 IIpoxoAKy ropHbIX BEIpaGOTOK B MEP3JIBIX IPYHTAX HAIUIEXHUT OCY-
LWECTBJIATh 0 TpeOyeMod Mo YCAOBUAM HCHBITAHUMA NYOHHBI, HO HE
MeHee TJIyOMHBI MaKCHMMAJIbHOIO CE30HHOTO OTTAMBAHMS, a B YCIOBHSAX
HEC/IMBAIOLICHCS BEYHOMEPIION TOJMIUM — OO BEPXHEH IpaHUIBI 3TOM
TOJILLIA.

4.8 MyHUMaJIbHAS TOJNIUMHA OSHOPOJHOIO CJIOSI MCIBITHIBAEMOTO
IPYHTA JO/DKHA COCTABJISITh HE MEHEEe IByX IMAMETPOB IHTAMITA IIPU UCITBI-
TAHUM TPYHTA WTAMIOM U 1,5 BBICOTHI paboyero HaKOHEYHUKA MPH Hc-
MbITAHWKM TPYHTA MPECCHOMETPaMH, AWIATOMETPAMHU M Ha Cpe3 B CKBa-
XWHax U B MaccHBe.

4.9 Ha oTMeTKe MUCMBITAaHHS IPYHTA B CKBaXXWHAX W JAPYTHX BIpabOTKax
JOJDKHBI OBIT 0TOOpaHbl 00pa3upbl U B TAOOPATOPHBIX YCJIOBUSIX OIpene-
JieHbI (pU3MUECKUE XapaKTEPUCTUKU: TpaHy/IoMeTpuyeckuit cocraB o F'OCT
12536, BIaXHOCTb U IUIOTHOCTb IPYHTA, IUIOTHOCTDb YACTHLI FPYHTA, BJIAX-
HOCTb Ha rpaHHMLIax packatbiBaHMs U TeKydectd o FOCT 5180, a takxe
BBIYMCJICHBI TUIOTHOCTb CyXOI0O FpYHTa, KO((HUIMEHT MOPUCTOCTH, CTE-
MeHb BJIAXHOCTH, YUC/IO IUIACTUMHOCTH U MOKA3aTejb TEKYYECTH.

4.10 O6pa3upl rpyHTa IUISL OMpeaesieHus] ero (PU3MYECKHUX Xapak-
TEPUCTUK CELYeT OTOMpATh Ha pacCTOSIHUU He GoJiee 3 M OT OCH BbIpa-
OOTKH VISl MPOBEACHUST UCTIBITAHUI.

4.11 B npouecce MCHbITAaHWiI BEAYT XYpHaIbl Mo ¢dopMmam, mpuse-
JNEHHBbIM B NpWIoXeHUuHn b.

5 Me'ron HCHNBITAHHA IMTAMIIOM
5.1 CymmnocTs MeTona

5.1.1 UcnpiTaHKe TpyHTA LITAMIIOM NPOBOAAT [UIS ONpeleSIEHUs Clie-
NYIOILMX XapaKTEPUCTHK Ae(HOPMHUPYEMOCTH:
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monyns aecdopMauu E sl KpynHOOOJIOMOYHBIX FPYHTOB, IIECKOB,
[JIMHUCTBIX, OPTAHO-MUHEPAIbHBIX U OPraHWYECKHUX I'PYHTOB; Hayajib-
HOTO NPOCANOYHOro JaBJIE€HMS P, OTHOCUTENbHOM AedopMaLuM mpoca-
AOYHOCTH € Il IIPOCANOYHBIX TIMHUCTBIX TPYHTOB IIPU MCMBITAHUM C
3aMayMBaHMEM, KpoMe HabyXaloluX U 3aCONCHHbIX FPYHTOB IPH MCIIbI-
TAHUU C 3aMaYHBAHUEM.

5.1.2 XapaKTepUCTHKU OMPEHeNsioT M0 pe3yJbTaTaM HArpyXeHHs
IPYHTAa BEPTUKAJIbHON HArpy3Koi B 3a60e ropHoii BbIPaGOTKH C MOMOIBIO
mrammna.

PeaynbraThl cnibiTanuii odopMisior B BUIe rpadMKoB 3aBUCHMOCTH
OCaAK{ LITaMIIa OT Harpy3KHu.

5.1.3 Ilpu ucnpiTaHuy rpyHTa B Wwypde pasMepsl uiypda onpenens-
IOT B 3aBUCUMOCTH OT HEOOXOAMMOCTH KPEIUICHUS €ro CTeH U MIyOHHbI
npoxoaku. MUHHUMaNbHBIE pa3Mepsl Lypda B iaHe — 1,5 x 1,5 m.

JluaMetp ayaxku, NpoXoAMMOH MEXaHM3UPOBaHHBIM cHOCOOOM, HoJ-
XeH 6bITh He MeHee 0,9 M.

JuameTp onbiTHOM GypoBO#i CKBaXXMHBI JOJKeH ObITh 325 MM. Bype-
HHUE CKBaXWHBI CJIEAYeT BECTH ¢ obcaakoil TpybamM 1o 3a60s.

5.1.4 3amauuBaHMe NMPOCALOYHBIX IPYHTOB MPH MCHBITAHUSIX B KOT-
JIOBAaHAaX M IyIKax CJIEAYET IPOBOAMTD N0 CTENEHH BIaxHocTtH S, > 0,8
Ha IyOMHY He MeHee IBYX QHAMETPOB LUTAMMA HHXE €ro MOAOLIBbI.

ITpumenanue — J11s1 KOHTPONS BIAXHOCTH IPYHTOB AOIYCKAeTCs NMPUMEHSITb PaiHo-
M30TOTMHbIH METOA.

5.2 Obopynopanne u npuGopsi

5.2.1 B cocTaB ycTaHOBKH JUISI MCITBITAHMS I'PYHTA LITAMITOM JOJDKHbI
BXOAMTS:

- LUTaMII;

- YCTPOWMCTBO IJisl CO3aHHUsI U U3MEPEHHUS Harpy3Kv Ha LUTaMIT;

- aHKepHoe yCTPOACTBO (1151 YCTaHOBOK 6e3 rpy3oBoii aT¢opMe!) ;

- YCTPOMCTBO JJIsI U3MEPEHHUS OCAIOK LUTAMIIA;

- YCTPOMCTBO Uil 3aMaYMBAHUS M KOHTPOJIS BIAXHOCTH TPYHTA (IIpH
MCIIBITAHMM TIPOCANOYHBIX FPYHTOB).

5.2.2 KoHcTpyKUMs YCTaHOBKM JOJXKHA 00ecreYynBaTh:

- BO3MOXHOCTb Harpy)XXeHWsI LITaMI1a CTYNeHsIMHU JaBieHus mno 0,01—
0,1 MIla;

- LIEHTPHUPOBAHHYIO Nepefayy Harpy3kKu Ha LUTAMIT;
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- NOCTOSIHCTBO [1aBJCHMSI HA KAXNOW CTYNMEHM HarpyXeHWs.
5.2.3 Hltamnsl 4OJIKHBI ObITH XeCTKUMH, KpYIyioi ¢opMsl, ciienylo-

HIHUX THUIIOB!:

I — ¢ mrockoit noxoiBoit miow@po 2500 u 5000 cm?;
Il — ¢ mockoit nmomoBoit rromwagsio 1000 cM? ¢ KoabLIEBOI TTPY-
Ipy3KO# Fo IUIOLIARM, HONOMHSIoWEl miowans wramna go 5000 cm2;
III — ¢ mrockoit nomowBoi mwiowanasio 600 cMm2;
IV — BuHTOBOI# WITamMn miowansio 600 cMm? (npuioxenue B).
5.2.4 Tun 4 rUolaAb IWITAMNa HA3HAYalOT B 3aBUCMMOCTH OT MC-
MbITHIBAEMOIO IPYHTA no Tabnuue 5.1.

Tao6aumua 5.1

Monoxenue | Fnybu- iramn
wTaMna Ha Mecto
['pyHTHI OTHOCHTENILHO | HCTIbI- | ppoBeneHus Ty Ino-
YPOBHA TaHWA, |  ycnbrtavusa m"m;’ >
MOA3EMHBIX M cM
BOA
KpynHooGnoMouHbie Ha yposHe ITo B kornosane, | I | 5000
[lecku naoTHBIE M cpeaHeit |oa3eMHbix |Bcelt | uypde, ayakei I | 2500
FSIOTHOCTH BOA W Bhilie | TojMlie 1] 1000
Invnet v cyrmunku ¢ 1, <0,25;
cynecuc /, <0
TTecxu poiotbie; rMHBL W cyr- | Ha ypoBHe ITo B xornosane, | 1 | 5000
navuky ¢ [, > 0,25, cynecu ¢ |nom3emubix | Beeit | mypde, ayaxe | 1T 1000
I, >0 BO/l Y BbILIE |TOJILLE
OpraHo-MUHepaIbHBIE U Op-
raHu4YecKHe
[Ipocagounsie npu ucnbita- | Bouue yposus | [o B xotnosaue,! I | 5000
HHMAX C 3aMayuBaHUEM MOA3CMHBIX |Bceli | wypde, aynke
BOJ TOJNLLE
KpynHooGioMouyHbie Ha ypoBHe Huxe |B 3a6oe cksa- |III| 600
[Tecku nnoTHBIE [oA3eMHBIX |6 KHHBL
I'nunbt v cyrnuHky ¢ 1; < 0,5; | Bon u Bbiule
cynecuc I; S0
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Ilpodoaxcenue maba. 5.1

TNMonoxenune | 'ny6n- Hiramn
wTaMna Ha Mecto n
N10-
I‘pyHm OTHOCHTEJBHO | UCIbI- NpoBeeHNS
YPOBH3l Tanu, u?:‘l)mnauuﬂ 1L
TIOA3EMHBbIX M ™M
BOA
Tecku Ha yposHe |Huxe |B 3a6oe ckBa- [IV| 600
I'nuHucTbie nipn NIOObIX 3Ha- | MOA3EMHBIX |6 JKUHDI
YEHUAX NOKa3aTeNs TeKydyec- | BOA M Bhllle
TH
OpraHo-MuHepanbubie U op- | Huxe yposns | Io Huxe 3a6og{IV| 600
TaHHW4YeCKHe NOA3EMHBIX [BCEHl | CKBAXMHBI
BOJL TONILE
I'nvHb ¥ cyransky ¢ 1; > 0,5; | Beie u o 10 |B wMaccuse|IV| 600
cynecunc /, > 1 HHUXE YPOBHSA 6e3 GypeHus
OpraHo-MHHEpaNIbHBIE U Op- { NOA3EMHBIX CKB2XXMHB!
FaHUYECKHE BOA,

5.2.5 HarpyxeHue ILUTaMIa OCYLLECTBJISIIOT NOMKPAaTOM MIM TapH-
POBaHHBIM IPY30M.

JoMKpaTs! AOMXHB ObITh NPEABAPUTEIBHO OTTAPHPOBAHBI.

Harpy3ky u3MepsI0T ¢ NOrpelIHOCThIO He 6ojiee 5 % cryneHu aapie-
HMAL.

5.2.6 IIporuGomepb! ISl H3MEPEHHUsT OCAIKM LITAMIIA JOJIXHBI ObITH
3aKperUieHbl Ha perniepHoit cucreme. LltaMn fonxeH ObITh COEAMHEH C
nporuboMepoM HHUTHIO U3 CTANBHOU NpoBonoku auamerpom 0,3 — 0,5
MM. M3MepuTenbHas cucTeMa IoJIXXHa obecrneynBaTh U3MEepeHHe 0CaoK
¢ MOTPELHOCTBIO He Gonee 0,1 MM.

HeobxoanmMo yuyuThiBaTh AedopMaLiMioO NPOBOJOKM OT TEMMEPATyp-
HbIX BO3ACHCTBMH M BBOAMTb NONPABKY B NMOKa3aHWs MpOorubomMepos.
ITonpasky onpezessIoT o MoKa3aHUsAM KOHTPOJILHOTO npornbomMepa no
5.3.7. Ocagxy mramMna cieayer onpenensaTs Kak cpeaHeapudpMeTnyeckoe
3HaYyeHHe MMOKA3aHMIA TpeX ITPOrnooMepoB, PUKCHPYIOLLMX OCAAKY IUTaMIIa
B TPEX TOYKAX, PacroJiOXeHHBIX noix yrioM 120° oT HeHTpa wiTaMmna.
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JUIsi v3MepeHusi ocaiKM LUTaMIIa AOMYCKAeTCs MPHUMEHSATh HPyrue
npubopkl, obecreynBarolIie U3MEepeHHe OCafoK C TOTPELUHOCThIO HE
6onee 0,1 mMM.

Ipumeuanue — Ipyn HCTIBITAHNM TPYHTOB B CKBAXHUHAX M U3MEPEHUH OCAMIOK WITAMIa
MO MepeMELLCHUSIM BepXa KOMOHHBI TPy, cryXaltux Uit nepeJayl Harpy3kM Ha IuTaMmn,

YYUTHIBAIOT JeOpMaLIMIO CXATHS TPYO OT Harpy3Kd M MpejycCMaTpHBalOT MEPONPUATHS,
HCKJIIOUAIOIIME X TIPONOJIbHBIA U3rHG.

5.2.7 PenepHast cucreMa, Ha KOTOpOi KpPeIsT MPorudoMepsl, N0XHa
COCTOSITb M3 YEThIPEX CBaid, 3a0MBaeMbIX WIM 3aBUHYMBAEMBIX MOMAPHO B
IPYHT C MPOTHBOIOJIOXHBIX CTOPOH BbIpabOTKM Ha paccrostHuu 1,0 — 1,5
M OT KpaeB, ¥ MPHUKPEIUISIEMbIX K HUM MapaJUieJIbHO METALIHYECKUX PH-
rejieid, Ha KOTOPBIX YCTAHABMUBAIOT MporuboMepsl. [TyGHHA morpyxeHust
CBail B IPYHT OJUKHA 00eCreynBaTh HEMOABHXXHOCTb PENEPHOi CUCTEMBI
B MPOLIECCE UCTIBITAHUSA.

5.3 MoaroToBKa K HCHLITAHWIO

5.3.1 Ilpyu vcnbiTaHUAX B KOTJOBaHax, liypdax ¥ Ayakax LUTaMII C
[JIOCKO# MOAOIIBOM YCTAHABJIMBAIOT Ha IHO Bbipabotku. Jlist mocrtuxe-
HUS IVIOTHOTO KOHTAKTA [OJOLLBBI LIITAMIIA C TPYHTOM HEOGXOAMMO TIpo-
U3BECTH HE MEHEe ABYX MOBOPOTOB IUTAMIIA BOKPYT €ro BEPTHKAJIbHOM
OCH, MeHsisl HanpasjieHue MmoBopoTa. [lociie ycTaHOBKH 1Tamna npose-
PAIOT FOPU3OHTAILHOCTb €ro MOJIOXEHMUS.

B rmmuuctix rpyHrax ¢ I; > 0,75 wtaMin cieayeT ycTaHaBlIMBaTh B
BbIEMKY, yCTpauMBaeMylo Ha IHe BblpaboTku. [yObrMHa BbIEMKHM JOJIKHA
6bITh 40 — 60 cM, nonepeyHblil pasMep BBIEMKU He JOJKEH MpeBbIIaTh
JuaMeTp wrtaMna 6oyee yem Ha 10 cm.

CTeHKM BbIEMKH MPU HEOGXOAUMOCTH CIIENYET 3aKPEMNUTh.

5.3.2 IToBepxHOCTb I'PYHTa B Npefeiax To@AnM YCTAHOBKH IITaMIa
JOJDKHA ObITh THIATENbHO crulaHuposana. [Ipu 3aTpygHeHUH B MAAHK-
POBKE IPYHTa CIEAYET yCTPAUBATh U3 MAJIOBJIAXKHOTO ITeCKa MEJIKOTO WK
CpefHel KpYIMHOCTU MOAYLUKY TOJIUHOMU 1—2 CM IS TIIMHHUCTBIX H HE
Gosiee 5 cM — IUTSL KPYITHOOGJIOMOYHBIX IPYHTOB.

IMpy ucnblTaHUsAX WwTamMnaMd miomaasio 5000 cm? mpocagouHbIX
FPYHTOB C 3aMaYyMBaHHEM TOJILIMHA MMOAYILKHU JOXKHA COCTABIATE 2 — 3
cM i obecrie4yeH s ApEHUpOBaHUsI BoAbl B rpyHT. TMoayuiky cieayer
yKJIaAbIBaTh IO Bcel IUIOLAAM YCTAHOBKM IUTaMIla U BOKDYT Hero Ha
paccToAHUH He MeHee 10 cMm.
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5.3.3 Ilpx HcnbITaHMAX B CKBaXKMHAX wTamiiom thna HI rromaapio
600 cM? ycTaHOBKY LITaMIIa IPOM3BOMSIT MOC/E 3a4MCTKH 30051 CKBAXH -
HbI CIEHATBHBIM OypOBbIM HAKOHEYHUKOM-3a4UCTUTEIEM B HECKOJIBKO
MPHEMOB C €ro U3BJIEYEHUEM Ha IMOBEPXHOCTb NOC/E KAXION 3aYMCTKH.

HItamn, NpUKpEIUIEHHbII K KOJIOHHE TPYO nuaMeTpoMm 219 MM, ume-
IoLIell HampapJIsIIOLIKe XOMYTHI, OITYCKAIOT B CKBaXHUHY M JOOUBAIOTCS
IUIOTHOTO KOHTAKTa ILITAMIIA ¢ IPYHTOM HE MeHee YeM IBYMS IIOBOpO-
TaMM KOJIOHHB! Tpy6 BOKpPYT ocu. LllTramn nonxeH 6bITh YCTAHOBJIEH HU-
xe obcagHo# TpyObl Ha IIyOuHy 2—3 cM.

5.3.4 TlorpyxeHue BUHTOBOTO LUTAMIIA NTPOM3BOASAT 3aBUHYUBAHHUEM
MEXaHMYECKH WIHX BPYYHYIO HUXE 33605 CKBaXXHHBI UJIM C TOBEPXHOCTH
B MaccHUB rpyHTta 6e3 OypeHus CKBaXHHbI. IIpU MCIBITAHUAX B CKBAXH-
Hax ryOMHa 3aBUHYMBAHWS BUHTOBOTO IUTAMITa HHXeE 326051 CKBaXXHMHBI
JOXHA cOCTaBAATh SO cM JUISL ITTMHUCTBIX TPYHTOB TEKYYeTIaCTHYHOM U
TeKy4yeil KOHCUCTEHLIMM M HAChIUIEHHBIX BOAOH reckoB u 30 cM — mns
OCT&JIbHBIX IPYHTOB. JlonyckaeTcsi yBeIUYMUBATh YKA3aHHYIO ITyOHHY B
cy4asix, Koraa Ipd MU3MEpeHUsIX OCeBOM Harpy3KH Ha WIiTaMIl UCKITIoYa-
€TCsl BJIMSIHME TPEHUs IpyHTa 1o 60KOBOI MOBEPXHOCTU CTBOJIA.

5.3.5 B npoliecce 3aBUHYMBAHUSI BUHTOBOTO 1LITAMIIA I0JKEH IIPOBO-
JUTBCS KOHTPOJIb 32 €ro MorpyXeHHeM 110 OTHOLIEHUIO DIyOHHBI TTorpy-
XeHMs LUTaMra 3a oAuH obopoT Ak K 1Ary BHHTOBOI JIONACTH a. D10
OTHOLLIEHUE JOJKHO HaXOMUThCH B Mpesesax

0,7 < %}i <10 5.1)

5.3.6 Iocjie yCTaHOBKH LUTaMIIA MOHTHPYIOT YCTPOMCTBO ISl HAarpy-
JKEHMS LITaMI1a, 2HKEPHOE YCTPONHCTBO U M3MEPUTEIbHYIO CUCTEMY.

5.3.7 KoHTpoJibHbBli HpornbOoMep yCTaHABIMBAIOT HA PENEPHO cuc-
TEME, €ro HUTb 3aKpeIUIAIOT K HENOABUXHOMY pernepy, yCTpauBacMoMY B
cTeHe BbIpabOTKH; JIMHA HUTH JOMXHA ObITh paBHa JUIMHE HUTHU TIPOTH-
6oMepa, U3MEPSIOLLIETO OCAAKY LUTaMIa.

5.3.8 TTocne MoHTaXxa BCEX YCTPOMCTB U U3MEPMTEJBHON CHCTEMBI
3aNMCHIBAIOT HaYyaJIbHbIe NTOKa3aHUs MpUOGOpOB.

5.4 TIposenenne MCILITAHASA

5.4.1 Harpy3Ky Ha ITaMn cjiexyeT YBeJIUYMBATh CTYIEHSIMH JaBjie-
HM# Ap, YKa3aHHBIMU B Tabnuuax 5.2 — 5.4.

8
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OO11ee YUCIO CTYNEHe JaBNeHHs NOoCie JOCTHXEHUS JaBIeHUs, CO-
OTBETCTBYIOLLETO BEPTUKAJIBHOMY HOPMAJIBHOMY HANpPSKEHHIO OT CO-
6GCTBEHHOTO Beca rpyHTa O 0 Ha OTMETKE MCITBITAHMA, HO/KHO OBITH HE
MeHee YeThIpex.

B nepByio cTyneHb JaBJIEHHUS CJIEAYET BKIIOYMTH BeC AETaiNeil ycra-
HOBKM, BJIMSIIOLUMX HAa HArpy3Ky LITaMIIA.

Ilpu npumeHeHuw wiraMna tina II KonblieBas mpurpyska JoJKHA
COOTBETCTBOBATH HANMPSXKEHUIO G, o HA OTMETKE MCIBITAHMSL.

Bpems BBIICPXKHU KaXXOH Mociaenyiomei cTyrieH! JaBaeHus JOJK~
HO OBITH HE MeHee BpeMEeHM BBIIEPXKHU NMpeRbIIyLIeH.

Ta6bnuma 5.2

CTyneHH NaBlieHHs
A p, MIla, npu Bpemst
TUIOTHOCTH CJIOXE- yc)[onﬂoﬁ
Koadpuumenr HUS TPYHTOB cTaGWwin-

FpynTat BOJIOHACHILLIE- R

HHA Aedopma-
Inor- { Cpen- | Poix- u:',):p,’ q
Hble | Helt | nble

maor-

HOCTH
KpynHooG1oMOYHEIE §,<1,0 01101 | 0,1 0,5
Teckn KpynHsie S, < 1,0 0,1 | 0,050,025| 0,5

Ilecku cpeaHeit KpynmHOCTH §,<0,5

0,1 | 0,050,025 05
05<8<1,0| 0,

0,05 {0,025 1,0

ITeckn Menkue U nbuleBarbie S,<0,5 0,05 {0,025 0,01 1,0
0,5<S8 <10 |0,05 0,025 0,01 2,0

Ta6auma 5.3

Crynenu gasnenus A p, MIla, npu xoapdu- | Bpems yciios-

IpyuTst LMEHTE MOPHCTOCTH Holt crabunu3a-
uuu aedopma-
e<05(05<e<08{08<ex<l,lle>1,I1* M 1,4
InuHKuCTHIE C MOKa-
3areieM TEKY4YeCTH:
I < 0,25 0,1 0,1 0,05 0,05 1
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Hpodonncenue maba. 5.3

Crynenn pasnenus A p, MIla, npu koaddu- | Bpems ycnos-
I'pyHTHI LIMEHTe NOPUCTOCTH Ho¥i cTabuinza-
uuu aedopma-
e<05]05<e<08]08<e<1,lle>1,1* MK 1, 4
0,25<1,<075| 0,1 0,05 0,05 0,025 2
075< I, <1 0,05 0,025 0,025 0,01 2
I, >1 0,05 0,025 0,01 0,01 3

rsamﬂ Halwu.

*[Ipu xo3¢xpuLIMeTe MOPUCTOCTH € > 1,1 BpeMs YCIOBHOH CTabWIN3ALNH YBETHYH

Ta6anuuasSs

TpyHTal Crynenu naBjieHus A p, [Bpems ycnoBHOH crabuwim-
MIla 3auuu feopmaLuu 7, 4

IpocanoyHble TPUPORHOHK 0,05 1
BIKHOCTH
IpocanouHble nocie 3aMauu- 0,025 2
BaHUsA
OpraHo-MHHEpaIbHbIE H Op- 0,005—0,01 4
TaHHYECKHE

5.4.2 Kaxnyio cTyneHs AaBIeHHS BbUIEPXHUBAIOT J0 YCJIOBHOM cTabu-
nu3auum redopManuy rpyHTa (OCaIKU IUTAMINA).
3a KpuTepHit yciaoBHOH crabmim3auuu aedopMaluyd NPHHHUMAIOT
CKOPOCTb OCaJIK¥ 1LTaMIIa, He npesbiaioutyio 0,1 MM 3a Bpems t, yka-
3aHHoe B Tabiuuax 5.2 — 5.4.
5.4.3 Orcuersl no nporuboMepaM Ha KaXIOil CTYNEHH HarpyXeHHus

MPOU3BOMAT:

10
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- [IPY MCIIBITAHUU KPYITHOOOJIOMOYHBIX TPYHTOB U IIECKOB Yepe3 Kax-
nvie 10 MUMH B TedeHHE MEpBOro mojyyaca, 15 MUH B TeyeHHE BTOpPOro
nojyvaca 1 ganee yepe3 30 MUH 10 yCJIOBHO#M cTabumusauun nedopma-
LUK TPYHTA;

- TPY MCIBITAHUM TIIMHUCTHIX IPYHTOB Yyepe3 Kaxable 15 MUH B Teue-
HUe mepBoro yaca, 30 MHH B Te4eHUe BTOPOrO yaca, najee yepes 1 4 1o
yCIOBHOHM cTabunau3aumu gedopmauuu rpyHTa.

5.4.4 HcnplTaHus MPOCAOYHBIX TPYHTOB C 3aMaYMBaHUEM CJIEAyeT
MPOBOAMTD O CXEME «ABYX KPUBBIX» WM «OXHOM KPHWBOit».

BbIOOP CXeMBI UCITLITAHUI JOJKEH OBITh MPOM3BEIEH B 3aBUCHMOCTH
OT KOMIUIEKCa XapaKTePUCTHK, HEOOXOMUMBIX I MPOEKTUPOBAHUS.

HcnbiTaHuA Mo cxeMe «AByX KPUBBIX» CJIEAYET BHIMOJHATH MPU He-
06X0NMMOCTH OIpEAeIEHHS MOJIHOrO KOMIUIEKCA XapaKTepHCTUK (5.5.3),
10 CXEME «OJHOW KpUBOM» — B CJIyYasiX, KOIa JOCTATOYHO ONpPEAENUTh
Moayib aedopMauny rpyHTa MPUPOXHON BJIAXKHOCTH M OTHOCUTENbHYIO
MPOCAJOYHOCTD NIPY OJHOM 33TAHHOM JABICHUH.

5.4.5 ITpu UCTIBITAHUAX 10 CXEME «OHOM KpUBOI» HArpy3Ky Ha LUTaMI
YBEJIMYMBAIOT CTYMEHAMH [0 3aIaHHOTO JABNEHUA p,, MPUHUMAEMOro B
unrepane 0,2 — 0,4 MIla.

HasneHue p, AOKHO GbITh YCTAHOBJIEHO C YYETOM IIPEATIOIaraeMoro
¢daxTHYECKOro JaBJieHUsI HA TPYHT B OCHOBaHMM ¢yHIaMeHTa, paBHOTO
CyMMe JaBjieHU OT Harpy3ku ¢byHaaMeHTa H coOCTBEHHOTO Beca I'pyHTa
B HACBIIIECHHOM BOHOH COCTOSIHUM Ha OTMETKE UCIBITaHUS.

[Mocie NOCTHXEHHUST YCJIOBHOM CTAOUNM3ALMK OCAnKHU HA MOC/EAHEH
CTyMEeHHM, COOTBETCTBYIOILEH AABIEHHUIO p,, TPYHT B OCHOBAHMH IUTAMIIa
CllefyeT 3aMOYMTh U MPOAOIKATh 3aMayMBaHHWE C U3MEPEHUSIMU ITPO-
CaJIK! TPYHTA /IO €€ YCIOBHOM CTaOMIM3aLMM NIPH pacxole BOIbI He Me-
Hee pPacCYUTHIBAEMOTO O MPUIIOXKEHHIO T.

3a KpuTepuil ycJOBHOU ctabuiu3auuMv NpoCagKd TpyHTa cienyer
MIPUHUMATh CKOPOCTh OCAJIKM LITAMIA, He npeBbiiuatouryio 0,1 MM 3a aBa
qaca.

5.4.6 HcnbitaHMsa MO CXeMe <«IBYyX KPHBBIX» CJieAyeT MpPOBOAMTb HA
ofHol riybuHe B OBYX 1ypdhax, pacrofioKeHHbIX Ha pacCTosHUU 5—6 M.

B ogHoM wypde ucnblTaHUsT HEOOXOAMMO BBIIIOJHSTH B COOTBETC-
TBUU ¢ TpeGoBaHUAMM 5.4.5, B pyroM — 3aMOYUTH IPYHT (MpU pacxone
BOABl HE MEHEe pacCUMTHIBaeMoOro ro npujioxeHuio I') mocjie MoHTaxa
YCTaHOBKH O MPWIOXEHUS HArpy3KH, a 3aT€M HarpyXarb LITaMII CTYTIe-
HSMH [0 JABJICHHUS p,, NPOJOJIXAasl 3aMaYUBAHME TPYHTA.

it
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5.4.7 Orcuetn no nporuGoMepam nocje 3aMaYMBaHMs NPOCATOYHO-
ro IPyHTA CACAYET NMPOU3BOAUTD Yepe3 NPOMEXYTKH BpeMEHH, YKa3aHHbIE
B 5.4.3.

5.4.8 3amaynBaHHe NPOCAJOYHbIX IPYHTOB B OCHOBAHMHU LUTaMIIa B
KOTJIOBaHaxX, ypdax ¥ AyAKax cliefyeT NMpOM3BOAUTh PaccpelOTOYEH-
HO# cTpyeii Bo H30exaHue pa3MbIBa TPYHTA, NOAAEPXUBAsI yPOBEHDb BOIbI
Ha 5—10 cM Bblllie TOBEPXHOCTH NMECYaHOM MOAYIUKH U U3MEPSIS pacxol
BOJBI.

5.4.9 Tlo oxOHYaHUU UCIIBITAHUI BLIPAGOTKY ClleilyeT yriayOuTh HUXe
OTMETKH UCTIIBITAHUS Ha IIyOMHY HE MEHee ABYX AMaMEeTPOB LUTaMIa Iis
KOHTPOJISI OHHOPOAHOCTH MCIBITHIBAEMOrO IpyHTa.

5.4.10 B npouecce UCNbITaHUS BEXYT XypHai, ¢opMa KOTOPOIo NpH-
BelieHa B npwiIoxXxeHuu b.

5.5 O6pabGorka pesyarTaToB

5.5.1 Tlo naHHBIM UCIIBITAHHI CTPOAT rpadMK 3aBUCUMOCTH OCAAKH
urraMna ot gasieHus S = f{p) (npwioxenue 1).

Ha rpaduke mpoBOAAT OCPEAHSIONIYIO TIPAMYIO METOJOM HaHMeHb-
IIUX KBaJApaTOB WM rpadHuecKUM METONOM.

3a HayaJIbHEIE 3HAYEHHUs p, U S (TepBasi TOYKa, BKIIOYaeMasl B oc-
pelHeHue) MPUHUMAIOT JaBlieHUe, paBHOE HANPSDKEHUIO g0 (54.1), n
COOTBETCTBYIOILYIO OCAIKY; 33 KOHEYHbIE 3HAYEHHMsI p, U S, — 3HAYCHUS
P; ¥ S;, COOTBETCTBYIOILIME YETBEPTOH TOUKe rpadyKa Ha NPSAMOJIMHE!H-
HOM YYacTKe.

Ecnu npu 1aBneHuy p; npupauieHue ocanku Gynet sasoe Gosnbuue,
yeM JUisl TIpelblAyllei CTYMeHH NaBJeHHs p;,, 8 MpH NocaeAylolei
CTYNEHH NABNEHHUS p,, | IpPHpalLIeHHe ocanku Gynet paBHo win Gosblue
NPUPALIEHHS OCANKM IIPH P;, 32 KOHEYHBIE 3HAYEHUA p, U S, ClelyeT
NpHHUMATS p;, ¥ S, ;. TIpu 3TOM KOAMYECTBO BKIIOYAEMbIX B OCPEIHE-
HHe TOYEeK JNOJIXHO ObITb He MeHee Tpex. B MpoTMBHOM cliyyae Ipu
UCTIBITAHMH TPYHTA HEOOXOXMMO NIPUMEHATh MEHbILIHE CTYNIEHH JaBjie-
HMSL.

Ilpumenanue — TIpn npoBeJCHUN UCNIBITAHWH BUHTOBBIM IITAMIIOM (C COXPaHCHH-
€M IIPUPOJHOTO HANPSXEHHOTO COCTOSIHMS IPYHTa) 33 HAaYQIbHbIE 3HAYEHMUS py M S NIpK-
HHMAIOT 3HAUCHUA p; M §,, COOTBETCTBYIOILHE NEPBOR CTYNIEHU Harpy3ku Ha rpaduke S =

=Ap).

12
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5.5.2 Monyns nedopmauuu rpynra E, MIla, seraucnsior wist au-
HeltHoro yyactka rpaduka mo gopmysie

E=(1-v2)-K,-K|-D-A?‘%, 2)

rae v — kxoadduuuenr ITyaccoHa, mpuHMMaeMbiit paBHbiM 0,27 wis
KpPYMHOOGIOMOYHBIX rpyHTOB; 0,30 — U1 MecKoB U cyne-
ceit; 0,35 — mns cyrnuHkos; 0,42 — 1A [IMH;

K — xoa¢pduuueHT, NPUHHMAEeMBbIit B 3aBHCHMOCTH OT 3ar-
JryGnenust mrramna h/ D (h — riyGMHa pacioNoXeHHs IUTaM-
I1a OTHOCHUTE/ILHO MOBEPXHOCTH IPYHTa, cM; D — nuametp
LITaMIIa, CM);

K Ko3¢duumeHT, MpuHUMaeMblit paBHbIM 0,79 LISt XecTKo-
o KpPYIJIOrO INTaMMa;
— npuypalleHHe AaBneHus Ha mwramn (5.5.1), MIda, pasHoe
Py~ Py
AS — n'ian;ameﬂne OCaAKH LUTaMMa, COOTBETCTBYIOLIEE Ap, CM,
onpefeisieMoe MO OCPEAHSIOIIEH MPAMOIA.

Kospdpuuuent Kp MPUHUMAIOT PaBHBIM | MPU UCIBITAHUAX IPYHTOB
IITAMIIAMHU B KOTJIOBaHax, uypdax u ayakax. [Ipy ucnbITaHHsX PYHTOB
BUHTOBBIM LUTAMIIOM B OYpPOBBIX CKBaXHHAX HHXe 3a6os M B MaccuBe
6e3 OypeHHUst CKBaXUH KO3 DUUMEHT Kp TMPUHUMAIOT B 3aBUCHMOCTH OT
otHowueHust h/D mo rabnuue 5.5, rae A — ryGuHa pacroIoXeHUs LTaMIIa
OTHOCHUTEJBHO ITOBEPXHOCTH IPYHTA, CM.

Ilpumenanne — Tpu vcnbraHusx rpyHTa wrammnoM Tuna II B 3a6oe 6ypoBbix cKkBa-
XHH JonycKaeTcsi NPUHUMaTD Koadduuuent K, pasHbiM 1 Hesasucumo ot h/D.

Ta6bnuuma 5.5

h/D 0 1 2 3 4 25

K, 1 0,90 0,82 0,77 0,73 0,70

5.5.3 Ilo pe3ynbrataM UCNBITAHWHA IPOCATOYHBIX PYHTOB ClEQYET
OnpenessiTh B COOTBETCTBUH ¢ YKa3aHMSAMH NpHIoxeHHus E:

- MoayJib mepopMaLMK TPYHTA MPUPORHOMK BiIaXHOCTH E M OTHOCH-
TEJIBHYIO IPOCANOYHOCTD €, MPH 33ARHHOM JABJIEHHH p, — NPH HCTIbITA-
HUM IO CXeMe «OAHOM KPUBO»,

13
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- Moaynb aedopMallUM IpyHTa NMpUPOIHOM BiaxHocTH E u B Boo-
HAaCBIIEHHOM cocTosIHUMH E_, (nocie 3aMaunBaHus), HayalbHoOe Mpoca-
JOYHOE AABJEHHE P,; H OTHOCHTENBHYIO NPOCANIOYHOCTb €, IIPU Pa3THY-
HBIX H3BJIEHUSIX — IIPH UCMBITAHUHU TI0 CXEME «IIBYX KPMBBIX».

6 MeTon HCOBITAHMSA PAAHANBHLIM NPECCHOMETPOM
6.1 CymuocTs MeTOZA

6.1.1 Ucnbtanve rpyHTa panidaIbHBIM MIPECCHOMETPOM MIPOBOAAT JUIst
omnpeneneHuss Monyist nepopmauuu E neckoB, NIHHUCTBIX, OPraHO-MH-
HEPAJIbHBIX ¥ OPraHUYECKUX IPYHTOB.

6.1.2 Monyns nedopMalMi OTIpeAeNsIOT MO pe3yabTaTaM Harpyxe-
HUSI TPYHTA FOPU30HTAIBHOM HArpy3Koil B CTEHKAaX CKBAXHHBI C TIOMOLIBIO
pagUaIbHOTO NIPECCUOMETPA.

PeaynpraThl ucnbiTaHuss oGOpMISIOT B BUjie rpaduka 3aBUCHMOCTH
TOPM3OHTANbHBIX MEPEMEIIEHHH TPYHTa OT FOPU3OHTAIILHOTO JABJIEHMUS.

6.1.3 IIpu MCTIBITAHUHU TPYHTA PANMAIBHBIM NPECCHOMETPOM IpHU-
MEHSTIOT cliefyioliee 060pyIoBaHUE U CITOCODOBI MIPOXOKU CKBaXHH, 0bec-
MEYMBAIOLME COXPAHEHHE ITPUPOTHOTO HANPSDKEHHOTO COCTOSTHUSI TPYHTA:

camo3a6ypUBaIOLIHECS] IPECCHOMETPBI;

6ypeHHe CKBaXHH TOJ 3alMTOM TSKENbIX PaCTBOPOB;

MPOXOJKY Y4acTKa CKBaXWHHbI, Ha KOTOPOM OYIYT NMpOM3BOIUTHCH
UCIIBITAHUS, € MIOMOLIBIO NTOIBHXHOMN KOJOHHBI 06CalHbIX TPYO.

B rpyHTax, o6ecrneuuBaoLiX YCTORYUBOCTh CTEHOK CKBaXHHBI, IO-
IycKaeTcsi NpoBeflcHUe UCTIBITAHMI 6e3 coxpaHeHWs] NMPUPOAHOIo Ha-
npsDKeHHOTo cocTossiHuA. TIpu 3ToM 06s13aTeNIbHBIM SIBISIETCS COXpaHe-
HUE NPUPOIAHOTO CIIOXEHHS IPYHTOB.

6.1.4 IIpu npoxonke ONbITHOM CKBaXWHBI cileayeT coGMONaTh Tpe-
6oBanus 4.4.

6.1.5 luamerp CKBaXMH He JOJDXKeH MpeBBbILIaTh JMAMETP 30HIA
npeccuomerpa Gonee yeM Ha 10 MM.

6.2 Obopynosanue n npuGOpHI

6.2.1 B cocras yCTaHOBKH ISl NCTIBITAHKS TPYHTA PATMAIBLHBIM IIpec-
CHOMETPOM JOJDKHBI BXOAMTD:
30HJ;

14
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YCTPOMCTBO LI CO3NAHUS U U3MEPEHUS NABICHHS B KaMepe 30H[a;

YCTPOMCTBO IUISl U3MEPEHUA MEpeMEeHIEHUH 000M04YKHU 30HAA.

6.2.2 KoHCTpyKUMSA YCTAHOBKH JOJKHA 06eCIIeUUBATS:

BO3MOXHOCTb CO3NaHUs HABJCHUS] HA TPYHT cryneHsMu ro 0,01—
0,1 MIlIa;

[IOCTOSIHCTBO JABJCHUS Ha KAXIOH CTYIEHU HArpyXeHus;

BO3MOXHOCTb TAPUPOBKH 30HIA.

6.2.3 InuHa KaMephl 30HAA JOJKHA OBITh He MeHee YeThIpeX ee M-
aMETPOB.

Ilpumenanue — Tlpy npHMeHEHUH KaMepbl, COCTOALIEH U3 Tpex cekuuil U Gonee,
oblag AMMHA CeKUUt Ao/KHA ObITh HE MEHee YeThipeX WX AMaMETPOB.

6.2.4 YcTpo#cTBO M U3MEPEHHs JaBJIeHUs B KaMepe 30HIa JOJLKHO
obecreynBaTh U3MEpPeHHE NABJCHHMSI C MOTPEIIHOCThIO He Gojiee 5 %
CTYIICHM JaBICHUSI.

6.2.5 YcrpoiicTBo Mg M3MEpeHHS MepeMellieHWit 060M0UKH 30HAa
ITOIXKHO obecIteyrnBarh HaMepeHue fedopManiuii CTeHOK CKBAXHHBI [TPH
NpMMEHEHHH [PECCHOMETPOB C BHEILIHMM AHAMETPOM KaMephi 30HAa OT
76 mo 127 MM ¢ norpeiHocThio He Gojiee (0,1 MM B npefesiax U3MEeHeHUsl
HayaJbHOro AuaMerpa Kamepsl B 1,5 paza.

6.2.6 HM3mepeHue nepemelleHUd 0OONOYKU 30HAA OCYIUECTBISIIOT
MyTeM U3MEpEeHUsI 0ObeMa XUIKOCTH, PACXOAYEMOH Ha paclIMpeHUe Ka-
MephI 30Ha, UJIM IIyTEM HEOCPEACTBEHHOTO ONpe/e/ieHus paguyca Ka-
MEpPb! 30HIA B OTAEJBHBIX TOYKAX NTUCTAHIMOHHBIMM JATIUKAMU.

Tlpumenuanun

| UsMmepeHue nepeMellieHH 00ONIOYKH 30HAA AMCTAHUMOHHBIMU JAaTYMKAMHU Npo-
U3BOJAT HE MeHee yeM B LIECTH TOYKAaX, PACIONIOXEHHBIX MO TpeM JuaMerpaM. Touku
H3MEPEHUM JOJDKHBI PacrosiaratbCsi B UEHTPAILHOM YaCTH KaMepdl B Mpefesiax '/} ee
JUTAHDI.

2 Jomnyckaercsi HPMMEHATD fUNA OfpeaesieHHsI fIepeMeICHH 000JIOUKH 30HAa AUC-
TAHLUMOHHBIE JATYHKH C U3MEPEHHEM JJIHHBI OKPY>XXHOCTH KaMmephbl O TPEM AHAMETPaM B

UEHTPaJIbHOM YacTH ee B Mpeaenax 2/3 IUTHHDI.

6.3 Iloaroropxa K HCNBITAHMIO

6.3.1 B ckBaXuHy yCTaHABJIUBAIOT 30HI TAKUM 00Opa3oM, 4ToGHI ce-
peliHa KaMephl 30HAA 6bUIa pacnooXeHa HA OTMETKE HCIBITAHMS.

ITpu npoxoAake CKBaXHHbI C MPAMEHEHHEM IMOABMKHON KOJIOHHBI

00CamHBIX TPYO B IPYHT NpPEABAPUTEIBHO BHEAPSETCS TOHKOCTEHHBIA
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pabGounit cTakaH, NpUKPEIUIEHHBI! K KOJIOHHE TPYD, U3 KOTOPOTo yaans-
IOT TPYHT.

Jlasiee Ha OTMETKY MCIIBITAaHMS ONYCKAIOT 30HA NpeccCHOMeTpa, pabo-
yas1 060/104Ka KOTOPOro CMa3aHa IMIMHUCTO cycrnieH3uei U3 6EHTOHUTO-
BO# IJIMHDBI WIH CONUAONOM. B 30HI€E MpecCHOMETPa CO3AAIOT AABIIEHHE,
PaBHOE HATPSDKEHHIO G, (5.4.1) Ha OTMeTKe MCHBITAHMS, TTOC]E Yero
ob6caHyio Tpyby NpUIIOXHMMAIOT Ha BBICOTY 30HJA.

6.3.2 Tlocne ycTaHOBKHM 30HAA Ha OTMETKE MCTBLITAHUS HeOOXoAMMO
CMOHTHPOBATh YCTPOMCTBA MJIsI CO3NAHHUSI M M3MEPEHUS HAaBJIEHUSI B Ka-
Mepe 30HAAa ¥ U3MepeHHs rnepeMelleHUs1 060N10YKH 30HAa.

6.4 IlpoBenenne ncnbTanus

6.4.1 B xaMepe 30HIa CO3AAIOT AaBNeHMe cTyneHsaMHu o 0,025 MIla
IO MOMEHTA CONPUKOCHOBEHHS O0OJIOYKM 30HAA CO CTEHKAMU CKBaXH-
HBbI, a ajiee — CTYNEeHAMH, YKa3aHHbBIMHA B Tabnunax 5.2—5.4.

Ilpu onpeneneHuH AABIEHHS Ha CTEHKY CKBaXHHBI B Clyyae IpH-
MEHEHMs TMAPABIMYECKHX NPECCHOMETPOB HE3aBUCHMO OT OOBOXHEH-
HOCTH CKBaXWHBI HEOOXOOMMO K U3MEPEHHOMY MaHOMETPOM JABJICHHIO
J06aBIATh IMAPOCTATHYECKOE JABIEHHME CTOJN0a XHUIKOCTH B TMAPOMA-
THCTPAIH NPEeCCHOMETPA.

6.4.2 Kaxayio cTyneHb AaBJeHUS BbIIEPXUBAIOT IO YCJIOBHOM cTabu-
nu3aluyu aedopMaliM IpyHTa. 3a KpUTepuil YCIOBHOM crabWwiIn3auuu
nedopMauui NPUHUMAIOT CKOPOCTh YBEJIMYEHHS] Paiuyca CKBAXUHbBI, HE
npesbimapouryio 0,1 MM 3a Bpems, yKaszanHoe B Tabauile 6.1.

Ta6nuuma 6.1

Bpems ycnosHo# crabunn-
TpyHTH Pexum HCNBITaHUS wl:xeuu RebopwalliH 1, Mt
Teckn €O CTENEHbIO BAAXHOC-
™:
5,508 15
5,>08 30
I'muuMcThie ¢ nokasareneM Te- |  MeaneHHbIH
KY4YeCTH:
1, 50,25 30
I,>0,25 60
OpraHo-MyHepalbHEe M Opra- 90
HUYECKHe
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Hpodonxcrue maba. 6.1

TpyHTH PexXuM MCNBITaHHUSA BpeMms ycnoBHoM craGumm-
3auuM fiepopMaltuu £, MMH
IMecku 3
InuHucTHE BricTphiit 6
OpraHo-MHHEpANbHBIC M Opra- 10
HHYCCKHC
Tpumenanun

1 IpH HCNBITAHKUAX HCKYCCTBEHHO YIUTOTHEHHBIX, HACHITHBIX B HAMBIBHBIX IPYH-
TOB BpeMsl YCIIOBHOI cTabwmsaumu aedHOopMalii XODKHO Ha3HA4aThCA TakK Xe, Kak M
ISt COOTBETCTBYIOWIMX THIIOB ITECYaHBIX M ITHHHUCTHIX TPYHTOB B 3aBHCHMOCTH OT CTelte-
HHU BJEDKHOCTH M 10KA3aTesIs TEKYYeCTBH.

2 IpH npUMeHEHHH MPECCHOMETPOB C MOTPEITHOCTHIO H3MEPEHUS MepeMellle-
HHKi MeHbiue 0,1 MM (6.2.5) Bpems yotoBHOM cTabwinsanmu aAehopMaliHK YMEHBIIAETCA
TIPOMOPLUHOHANIBHO YBE/IMYEHHIO TOUYHROCTH H3MEPEHHUS CTEHKHM CKBaXHHBI.

6.4.3 Lna 3panuit u coopyXxeHuit I ypoBHs OTBETCTBEHHOCTH MCIBI-
TaHUS TPYHTOB PANUAJIBHBIMM NpEecCHOMETpPaMM cJiefyeT MPOBOAMTH B
MelJIeHHOM pexume. JlonyckaeTcs MpoU3BOAUTH UCIBITAHUE IPYHTA pa-
JHaJIbHBIMHU MPECCHOMETPaMU B GBICTPOM peXHMe B TEX CIIy4asix, KOraa
BBIITOJTHCHBI CONMOCTABUTE/IbHbLIC UCHBITAHUA pagvaJIbHBIMU IIPECCH-
OMETPAaMU B MEUICHHOM M OBICTPOM peXuMax He MEHee YeM C JIBYX-
KpaTHOH MOBTOPSIEMOCTBIO JUISl JAHHON Pa3sHOBUIHOCTH IPYHTa B paid-
OHE TMPOBEAEHUS U3bICKAHMIA.

Js 3panuit u coopyxenmit 11 u 111 ypoBHe#t OTBETCTBEHHOCTH HUC-
MbITAHUS pagHaTbHBIMM IIPECCHOMETPAMHM CIIeAyeT NPOBOAMTD, KaK Ipa-
BWJIO, B OBICTPOM PEXMME.

ITpumenanue — YpOBHY OTBETCTBEHHOCTH 3M1aHHKit H CoopyXeHmit npuHaTH no 'OCT
27751.

6.4.4 Orcuersl Mo npubGopam st usMepeHus aedopMalMil Ha Kax-
[0l CTyNeHH JaBlEHUs [TPOU3BO/AT COIACHO Tabnuue 6.2.

B nipouecce UCTbITaHUS BEAYT XYpHaI, ¢opMa KOTOPOro NpuBeneHa
B NpWIOXeHUH b.
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Ta6bnuuab.2
IpyHTol PexuM HMcRBITAHHS
MenneHnni BricTphiit
Hecku Yepes 5 MuH B TeueHue nep- |Yepes 1 MUH B TeueHHe mep-

BbIX 15 MHH, nanee — yepe3s 15
MHH

BbIX 3 MUH, Jaiee — yepes 3
MHH

I'muHucTHIE Yepes 10 MuH B TeyeHUe nep-
Bbix 30 MuH, panee — yepe3 30

MUH

Yepes 2 MMH B TeUeHHE nep-
BbIX 6 MUH, nanee — vuepe3 6
MHH

OpraHo-mHHe-
panbHbie M Op-
raHuyeckmne

Yepes 15 MHH B TeyeHue Tiep-
BbIX 60 MUH, nanee — yepes 30
MHH

Yepes 2 MHH B TedcHHE Tiep-
Bbix 10 MuH, ganee — yepes 10
MHMH

6.5 OopaboTka pe3yanTaToB

6.5.1 Ilo naHHBIM UCIIBITAHMIA CTPOAT rpadUK 3aBUCUMOCTH ITEpeMe-
LIEHUS CTCHKHM CKBaXHHBI OT AaBjieHus1 Ar = f (p) (npunoxeHue X).
Ha rpaduke nmpoBoadaT oCPeqHSIOUIYIO NPIMYI0 METOAOM HaUMeHb-

IIMX KBANPaToB WK rpaduyeckum MeToaoM. 3a Ha4albHbIe 3HAYEHHS] P,
¥ Ar, (neppas T0YKa, BKJIIOYaeMasi B OCpEHEHHE) NPMHUMAIOT 3HAYEHHS]
PV Ar, COOTBETCTBYIOUINE MOMEHTY IMOJTHOTO 06XAaTHsI HEPOBHOCTEH CTe-
HOK CKBaXMHBI — Hayany JIMHe/iHoro ydyactka rpacduka.

3a KOHEYHME 3HAYeHMs1 p, ¥ Ar, (Npesen NMPONOPLHMOHAIBHOCTH)
NMPUHUMAIOT 3HAYEHMS p U Ar, COOTBETCTBYIOLIME TOYKE, OrpaHHYNBAIO-
IUEH NUHEHHDbIA yJacToK rpaduka.

6.5.2 Monyns nedopMauuu rpyHra E, MIla, BbIMMCISIOT IS JIK-
HelHoro ydactka rpaduka Ar = f (p) no dopmyie

Ap
E=K,r,—, .
o5y (53)
rne K — xoppextupyioiuuii Ko3GphULHUEHT;
r, = PajMyc CKBaXHHBI, paBHbIA Tor + Ay,
r, — pagnyc NpecCUHOMETPa, CM;

pr
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A,, — MpUpaleHne paanyca MPECCHOMETPA, COOTBETCTBYIONIEE Py,
cM;

Ap — TmMpHpaleHHE AABJICHHS HA CTEHKY CKBAXHHBI MEXRY ABYMS
TOYKaMH, B3ATHIMU Ha ocpenHsioleil npsiMoit, MIla;

Ar — mnpHUpalieHne MepeMeIieHHS CTEHKH CKBAXMHBI (110 pamuy-

Cy), COOTBETCTBYIOILIEE Ap, CM.
ITpumenanue — Tlpyu BuluMCIeHNH MOAYIst JedopMaluy rpyHTa HEOGXOAUMO yuH-
TBIBaTh ONpelesseMble [0 pe3ylbTaTaM TapUPOBOYHHBIX MCIIBITAHMH CHCTeMaTHYecKue

NorpelHoCTH U3MepeHui Ap u Ar, BBI3BaHHbBIE COGCTBEHHBIMM AePOpMAUHSIMH THAPO-
CHCTEMBI M 3/1aCTHYHBIX 060I04YeK KaMephl 30HAA.

6.5.3 Tpu nmpoBeEHUM BCEX UCITBITAHUI IPYHTOB PafiaibHBbIMH TIpec-
CUOMETPaMH B OJHOM pexuMe (MEIJIEHHOM ISl COOpYXeHMit 1 ypoBHs
OTBETCTBEHHOCTH WM ObicTpoM st coopyxenuit 11 u III ypoBHeu ot-
BETCTBEHHOCTH) Ko3dduuueHT K, ompeesisioT Mo pe3yjibTaTaM co-
NOCTABUTENbHBIX MCIIBITAHUWIA rPYHTA LUTAMIIOM TUIoansio 5000 cm? u
panUaIbHBIM IPECCUOMETPOM, BBIMOJHSEMBIX HE MEHee YeM C ABYX-
KPaTHON ITOBTOPSIEMOCTBIO UIS1 AAHHOM pa3HOBUAHOCTU TPYHTA B paii-
OHE MPOBEeNeHUS U3bICKAHWIA.

6.5.4 Tlpn MpoBeIeHHH YacTH HCIBITAHWNA B MEMICHHOM, A YacTH
HCIBITAHUHA B OBICTPOM DeXHUME IUIst OonpeneeHust Monys aAeopMaunu
MO pe3yJbTaTaM WCIBbITAHUM, BBINOJIHEHHBIX B OBICTPOM pexume, NO-
JOKEH BBOIMTHCH HOMOJHMTENbHBIN KoddduuueHt K, onpenenseMbii
MO pe3yJIbTaTaM COMOCTABUTENbHBIX MCIBITAHUN PafUATBHBIM IPECCHO-
METPOM B Pa3HbIX peXUMaXx.

6.5.5 JIns mpoeKTUPOBaHUS OCHOBAHMM U (YHIAMEHTOB 3HAHUI U
coopyxenuit II u III ypoBHeit orseTcTBEHHOCTH KO3hdUUMEHT K,
JIOTlycKaeTcsl MPUHUMATH 10 npuioxeHuio K.

7 MeTton HCNBITAHHSA JIONACTHLIM NPECCHOMETPOM
7.1 CymocTs MeTona

7.1.1 UcnpiTaHKst PYHTA JIOMACTHBIM [TPECCHOMETPOM TPOBOAAT ISt
ornpeaeneHUsA Monoynsi gepopMauuu E neckos, NIMHUCTBIX, OPraHO-MU-
HEpaJbHbIX U OPraHUYECKHX IPYHTOB.

7.1.2 Moaynb gedopMaliu ONpPEeAENsIOT MO pe3yNbTaTaM Harpyxe-
HHUSA PYHTa BepTUKAAbHOH HAarpy3Koil B CKBaXHHE HJIH MAaccHBE C IO-
MOLUBIO 1ITAMIIOB-JIONACcTeN.
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Pesynbrathl HenbiTaHus oopMIISIOT B BHIE rpaduKa 3aBUCHMOCTH
nepeMellleHHs! IUTAMIOB-JIONACTeH OT HarpysKH.

7.1.3 TIpu npoxoKe ONbITHON CKBaAXHHBI CleAyeT CoOMoaaTh TpeGo-
BaHusa 4.4.

7.1.4 Tlpx McCHBITAaHHSIX B CTEHKAX CKBAXWHB AMAMETP CKBAXHHDI
JLOJDKEH GbITh MEHbLLE PACCTOSTHUS MeXAY 1ITAMIIAMU-JIONACTIMH HE Me-
HEe YeM Ha 2 cM.

7.1.5 Tlpu UCNBITAHUSIX HHUXe 336051 CKBaXUHBI MUHUMAJIbHASL INy-
61Ha NOrpyXeHus HAKOHEYHHKA OT 336051 CKBaXXHHbI IO Bepxa luTaMIa-
JIONIACTH JOJIXHA OBbITh HE MEHEe NMOJOBUHBI JJIMHBI 1UTAMIIA-JIONACTH.

7.2 Obopynosanue u npuoOpHI

7.2.1 B cocTaB yCTAHOBKHM JUISL MCIIBITAHMS TPYHTA JIONACTHBIM IIpec-
CUOMETPOM JOJLKHBI BXOIUTD:

- HAKOHEYHHUK €O IITaManaMHU-JIONACTAMH U HATIPaBJISTIONIMM CTaKa-
HOM;

- YCTPOMCTBO JJISI CO3NAaHHUS ¥ M3MEPECHMS HJABJICHUS Ha LITAMIIbI-
JIONIacTH HAKOHEYHHKa,

- YCTpPONCTBO sl U3MEPEHUSI NepeMeLUeHMs LITaMIIoB-jornacrei
HaKOHEYHMKA.

7.2.2 KOHCTPYKIIMA YCTAHOBKH HOJDKHA 006eCIieYnBaTh:

- BO3MOXHOCTb CO3A1aHMs AaBJIeHUs Ha TPYHT cryneHsiMu no 0,01—
0,1 MIa;

- MOCTOSIHCTBO AaBJICHHS Ha KAX[Oi CTYNMEeHY HarpyXeHMsl;

- BO3MOXHOCTb TAPHPOBKM HAKOHEYHHKA CO IITAMIIAMH-JIONACTSIIMH.

7.2.3 HakOHEYHHK NOMXEH COCTOATb U3 JBYX XECTKHX 1ITaMNOB-
jornacrefl NpAMOYroibHOM ¢OpMBI, PacITOJIOKEHHBIX CHMMETPUYHO OT-
HOCHUTEJIbHO OCH HakoHe4yHuKa. Tliomaap wraMna-iaonacti JoJkHa co-
OTBETCTBOBaTh TpeOOBAaHHAM TabGnu1bI 7.1.

7.2.4 YcTpoicTBO I8 U3MEpPEHMA HABJICHHS Ha LUTAMIIBI-JIONACTH
JOMXHO obecreunBaTh H3MEPEHUE JaBJICHUs C TIOTPEIHOCTBIO He Gonee
5 % cTyneHH NaBJIeHMS.

7.2.5 YcrpoiicTBo ist U3BMEpEHM TIEpeMelLIeHHI HITaMIIa-JIONAacTH B
TOPU3OHTAILHOM HampasieHNH LOJDKHO obecnie4nBaTh M3MEpEHHE Ie-
cdopmaituii rpyHTa ¢ norpemiHocTbio He Gonee 0,1 MM B npelgenax He
MeHee 50 MM TIpU HCOIBITAHUAX OPTaHO-MHHEPAIbHBIX ¥ OPraHHYECKHX
rpyHToB, 20 MM — JUIST OCTaIbHBIX TPYHTOB.
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I'pyHTHl Monoxexue I'ny6una Mecto Munu-
fipeccMOMeTpa | McnbiTa- | TpoBeAcHMA | ManbHas
OTHOCHTCJ/IBHO HHA, M HCOBITaRUk TJio-
YPOBHS MOA3EM- waap*
HBIX BOA, wTaMna-
AOoNacTy,
cm?
Fnunbl u cyrmuiku ¢ [, <|Buiwe ypoBus| o 10 |B crenkax| 300
<£0,25; cynecnc I, <0 NoxX3EeMHBIX CKBaXXHHbBI
BOA
IMecxu (ycroituupbie B|Bpiue yposua| o 10 |B creHkax| 600
CTEHKaX CKBAXWHDI) NOA3EMHBIX BOS, CKBaXXMHbI
[nyHBI ¥ CYTAIHHKH Huxe 10 150
c0,25<1,£0,75;
cyneecnc0</I, <1
Mecku puixibie (HeycTOMR- o 10 300
YUBBIC B CTEHKAaX CKBaXH-
HBI) Beilie ¥ HuXe Huxe 3a6os
Cnunbl n cymimnixy ¢ /; > |yposHs non- | Huxe 10 | ckpaxuHBI 150
> 0,75, cynecnc I, > | 3eMHBIX BOJ
I'nmHucTbie M opraHo-MH- | Beilte M Huxe| o Bceit |B MaccuBe 600
HepajibHbIC ypOBHA noA-| Tomue |Oe3 Gypenvs
3eMHBIX BOJ CKBaXHHbI
OpraHH4YecKHe Boie yposua| Mo 10 |B crenkax| 600
MOA3€MHBIX CKBaOXHHBI
BOA
Boie u uuxe | [o Beeit | Huxe 3a6os 300
YPOBHSA NOA-| TOMIE |CKBAKHHBI
3eMHBIX BOAL

HBl.

*CooTHOILIEHHE CTOPOH LUITaMIIa-ONacTH AOJLKHO OHITL He Gonee 3:1.
Paccrosinue MeXIy IITaMIaMH-JIONACTIMM JOJDKHO 6bITh He MeHee 1,5 nX WwnpH-
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7.3 IMoAroToBKa K MCIILITAHHIO

7.3.1 YcraHOBKY HAKOHEYHMKA CO IITAMITAMHU~JIONACTIMU NPOU3BOASAT
METOJOM BJIABJIMBAHUSA TaKMM 06pa3oM, 4ToObl cepeilMHa HAKOHEYHHUKA
6bUIa pacmoyioXeHa Ha OTMETKE UCTIBITAHUS.

7.3.2 Ilocne ycTaHOBKM HaKOHEYHMKA Ha OTMETKE UCIIBITAHUSI MOH-
THPYIOT YCTPOICTBA JUISI CO3NAHUS U M3MEpPEeHUs IaBJIeHMs Ha ILTaMIIbl-
JIOTIACTH M U3MEPEHHUS UX NepeMeleHHs.

7.4 Tlposenenne MCHBITAHMSA

7.4.1 Tlepegayy Harpy3kd Ha ILUTaMITBI-JIONACTH NPOU3BOLST CTY-
NEHAMM, YKa3aHHBIMHU B Tabnuuax 5.2 — 5.4.

7.4.2 Kaxmyio cTyneHb JaBjieHUs BbIIEPXUBAIOT A0 YCJIOBHOM cTabu-
au3auum gedopMauMu rpyHTa. 3a KpUTEpPHH YCJIIOBHOM CTaGWIM3auuu
nedopMalMy IPUHUMAIOT CKOPOCTD NepeMeILeHUs LTaMa-JIoNacTH, He
npesbiatouyio 0,1 MM 3a BpeMsi, yKasaHHoe IJisl MEJUIEHHOTO pexXuMa
HCIIbITaHUS B Tabnuiiax 5.2 — 5.4, mng GbicTporo — B Tabnuie 6.1.

7.4.3 PexX¥M MCIIBITAHWI HAa3HAYalOT B COOTBETCTBHUHU C YKa3aHUAMHU
6.4.3.

7.4.4 OtcyeThl O NIPUGOPaM I U3MEpPEeHUs TepeMeLeHUIt ITaM-
NOB-JIONACTEN Ha KaXIOM CTyNeH! AaBJeHHs IPOU3BOAAT corjlacHo 5.4.3
MpY MeJJIEHHOM peXuMe MCNbITaHuit ¥ Tabnuue 6.2 — npu GBICTPOM.

B npouecce ucnbITaHUsA BEOYT XypHaI, GopMa KOTOPOro MpUBeIeHa
B NMPWIOXEHUHU B.

7.5 O6paboTka pe3yabTaTOB

7.5.1 Tlo paHHBIM HCHBITAHHEH CTPOAT rpadUK 3aBUCHMOCTH Mepe-
MEIUECHUS LITAMIIA-JIONACTH OT AaBieHus u = f (p) (mpunoxenue H).

Ha rpaduxe npoBoasAT ocpeaHSIOMIYIO TIPSMYIO METONOM HaUMEHb-
IIMX KBAIPaTOB WM rpadUyecKMM METOROM. 3a HavyanbHble 3HAYEHMUS P,
U u, (1epBasi TOYKa, BKJIIOYaeMasl B OCpeHEHNE) IPUHUMAIOT 3HaYEHUS
P ¥ u, COOTBETCTBYIOIIME HaYaly JIMHEHHOTO yyacTKa rpaduka.

3a KoHeYHble 3HaYeHHs p, U u, (Nipeen NpoNopLUHOHaNbHOCTH) IpH -
HMMAIOT 3HAYEHMSI P M ¥, COOTBETCTBYIOLME TOYKE, OrpaHUYNBAIOLIEH
JIMHEHHBIA yyacTok rpaduxa.

7.5.2 Monyns nedopmauyu rpynra E, MIla, BBIUMCISIOT 1)1 JIMHEN -
Horo yyactka rpaduka # = f(p) no dopmyne
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Ap
E=K,- — v . pL
ol -v7) bAu’ (7.1)

rne K, — xoppexTupylomuit K03 OHUMEHT;
v — Ko3dduuueHt IlyaccoHa;
b — mMpuHA HITAMIIA-JIONACTH, CM;
o — Ko03bPHLHEHT, MpUHUMAeMbIH B 3aBUCUMOCTH OT OTHOLLE-
uus I/b no tabnuue 7.2;

Ap — NpUpaLICHWE NABJICHUS Ha IUTaMII-JIONAcTb MEXIy HBYMS
TOYKAaMH, B3ATHIMU Ha ocpepHsiiomei npsmoii, MIla;

Au — TmpuUpalieHHe MepeMeleHHs HITaMIla-JoNacTH, COOT-
BETCTBYIOILIEE Ap, CM.

ITpumenanue — IIpn BeIMHMCICHHH Momyns AedopMallHH TPYHTa HEOGXOMMMO y4H-
THIBATh OfIpeAesisieMbIe 110 Pe3y/IbTaTaM TapHPOBOYHBIX UCILITAHHA CHCTEMaTHYECKHE MOT-
PEUIHOCTH M3MEpEHH! AP U u, BHI3BAHHDbIE COGCTBEHHHIMM JeopMalMsMy YCTPOHCTBa
IS CO3AAaHMA JABICHUs, HAKOHEYHHUKA H KOJIOHHBI TpYO.

Ta6bnuma 7.2
I/b 1,5 2,0 3,0

® 1,1 1,2 1,4

7.5.3 KoadduumeHT K, onpeie/isioT 1o pesy/bTaTaM COnoCTaBUTENNLHBIX
MCTIBITAHMM TPYHTA LUITAMIIOM IIomanpio 5000 cM? U JTIONACTHBIM MPECCH-
OMETPOM, BBITIONIHAEMBIX HE MEHee YeM ¢ JIBYXKPaTHOH MOBTOPSEMOCTDIO
JJIsI JAaHHON pasHOBUIHOCTU IPYHTA B paiiOHE NMPOBEACHUSI M3bICKAHHUIA.

7.5.4 Tlpu npoBeeHHM YACTH MCIBITAHHIL B MEUICHHOM, a 4acTH
UCTbITaHUH B GBICTPOM pexXHMe UL ONpeleSIeHHsI MoayJst AedopManiuu
110 pe3yJIbTATaM MCITBITAHHMI, BBIIIOJTHEHHBIX B OBICTPOM peXHME, BBOISIT
JOMONHUTENBHBIA Ko3pdULIMEHT K, onpeneiseMblii 110 pe3ynbTaTaM co-
ITOCTABUTEIbHBIX MCIIBITAHHI JIOMMACTHBIM MPECCHOMETPOM B Pa3HbIX pe-
XKHUMaXx.

8 Mertoa HCHBITAHAA IUIOCKHM JHIATOMETPOM

8.1 Cymmocts MeTona

8.1.1 HcnbITaHHe rpyHTa IUIOCKMM OHJIaTOMETPOM IMPOBOAAT MIs
onpexneneHuss Moayist aedopmanuu E meckoB, NIHHUCTBIX, OPraHO-MH-
HEpaJIbHBIX H OPraHUYECKUX IPYHTOB.
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8.1.2 Moayns nedopMmauuu onpedesioT 0 pe3y/IbTATaM Harpyxe-
HUSA IPYHTA TOPU3OHTAIbHON Harpy3Koi B CKBaXHUHE C MOMOUIBIO ILIOC-
KOTIo AWJIATOMETpa.

Pe3ynbTaTel UCTIBITAHNUS 0GOPMIISIIOT B BUAE rpacduKa 3aBUCUMOCTH
fepeMeLLeH U ITaMIa JUJIATOMETPa OT Harpys3KH.

8.1.3 I'pu mpoxonke ONBITHOM CKBaXHHBI CIIEAyeT coOIIonaTh Tpebo-
BaHus 4.4.

8.1.4 InameTp CKBaXUHBI TOJIXKEH OBbITh HE MEHEe LLIMPHUHBI JIONATKH
JMaToMeTpa.

8.1.5 I'nybuHa norpyXeHusl AWIATOMETpa OT 330051 CKBaXXUHbI WJIH
OT NTOBEPXHOCTH I'PYHTA 10 LIEHTPA LITaMIIA JOJDKHA ObITh HE MeHee ITATH
JUAMETPOB 1LTAMIIA.

8.2 O6GopynoBanne H npudOpbI

8.2.1 B coctaB ycTaHOBKM ISl MCIBITAHUS T'PYHTA IUIOCKUM JH-
JIATOMETPOM JIOJDKHBI BXOAMTS:

- TUIOCKAst JIOTIATKa IUJIATOMETpPA ¢ BbIABUTAIOLIMMCS TUIOCKMM KpPYyr-
JIBIM LITAMITOM;

- YCTPOMCTBO IJIsl CO3MAHUS U U3MEPEHMSI IaBJIEHUS HAa LUTAMIT A1Jia-
TOMETPA;

- YCTPOICTBO JUISI U3MEPEHYS MepeMeleHHs IITaMIa AWIaTOMETpa.

8.2.2 KOHCTpYKIIUsI yCTAHOBKM HOJIKHA 0OecrieyuBaTh:

- BO3BMOXHOCTb CO3JaHHsI HENPEPHIBHO BO3PACTAIOIIEIO ¢ MOCTOSIH-
HO#! CKOpPOCTBIO NABJICHHUS Ha IPYHT;

- BO3MOXHOCTh TAPMPOBKH JIONATKH JWIATOMETPA C IUIOCKUM LUTaM-
MOM.

¥Yroj 3a0cTpeHMs JIONMATKHU AWIATOMETPA JAOJIXKEH COCTaBNATh He 60-
nee 60°. JluaMeTp BLIABHMTAIOUIErOCs IUTAMITIA JOJIXKEH COCTAaBAsATh 70 MM
¥ He TIPEBBIILATD 2/, WHPHHBI JIOTIATKH.

8.2.3 YcTpoicTBO I U3MEPEHUs AaBIeHUA Ha IUTaMIl JUJIaTOMETPa
JIOJIXHO o0ecIieunBaTh U3MepeHue JaBJIeHHs! C MIOrPELIHOCTHIO He Hoee
0,01 MITa.

YCTpoiicTBO Misi U3MEPEHHS NIepeMEIeH sl 1ITaMna AUiaToOMeTpa B
TOPHM30HTAJIBHOM HAIPAaBJICHUH JOJDKHO OOECreyuBaTh U3MepeHue ae-
dopmMaumii rpyHTa ¢ norpeiHoctsio He Gojiee 0,01 MM B mpenenax He
MeHee 3 MM.
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8.3 IloaroroBka K MCHLITAHHIO

8.3.1 IorpyxeHue JONATKUA AWIATOMETPA IPOU3BOIAT IyTEM BIAB-
JIMBaHUS ¢ 32005 CKBAXUHBI WU C IOBEPXHOCTH FPYHTA TAKUM 00pa3oM,
YTOOHB! LIEHTP LUTaMIIa ObUI PACIONOXEH HA OTMETKE MCIIBITAHUS.

8.3.2 YcTpoiicTBO Ui CO3NAHUS U U3MEpPEHHs JABJICHUs HA 1UTaMII
JWIATOMETPAa MU M3MEpeHus TepeMellieHUs IUITAMITA JUJIaTOMETPa MOH-
TUPYIOT Mepef MOrpyXeHUEM JIONATKU JUIATOMETPa B IPYHT.

8.4 IlpoBenenne UCHLITAHHUA

8.4.1 laBneHHe HA WITAMIT JUIATOMETPA MEpPEAAIOT HEMPEPHIBHO CO
ckopoctbio (0,02 MIla/MMH 1TpH UCTIBITAHUAX IIHHUCTBIX IpyHTOB U 0,05
MITa/MuH NMpU UCHIBITAHUAX MECKOB.

8.4.2 OrcyeTsl Mo npubopaM st U3MepEeHUs MepeMeLLICHUI 1ITaMa
JIIaTOMETpa MPOU3BOIAT Yepe3 Kaxabie 10 ¢ nmpu ckopocTH Harpyxe-
nus 0,05 MITa/mun u yepes kaxnbie 30 ¢ — npu ckopocru 0,02 MIla/
MUH.

8.4.3 B npotiecce UCOBITAHUS BEAYT XypHal, ¢opMa KOTOPOro Mpu-
BeJieHa B NMpWIOXeHUH b.

8.5 Oo6paborka pe3yibTaToB

8.5.1 Ilo JaHHBIM MCHBITAHHIA CTPOAT rpadMK 3aBHCHMOCTH IEpPE-
MeEILUEeHHUs LITaMITa UIOCKOro AujiaToMeTpa ot napneHus: U=f(p). Ha rpa-
¢duxe NpoBOAAT OCPEAHSAIOILYIO NPAMYIO. 32 HAYa/IbHbIE 3HAYCHHUS P, U
U, (nepBas Toyka, BKIIO4aeMas B OCPEAHEHUE) IPUHUMAIOT 3HAYCHUS P
U U, cooTBeTCTBYIOLIME HAaYaly TMHEHHOro yyactka rpaduka. [Ipu atom
Py HE DOJKHO OBITh MEHbLIE HANPSIKEHMUs] O, o HA OTMETKE HCIBITAHMUS.
3a KoHe4HbIe 3HaYeHus p, u U, (npenen nponopuuouanbﬂocm) MPUHHU-
MaroT 3HaueHus p u U, coome'rc'myxomue TOYKE, OrPAHUYMBAIOILEH JIM-
HEHHbIA yJ4acToK rpaduka.

8.5.2 Monyap pedpopmanuu E, MIla, BEMMCIAIOT VIS JIMHEKHOrO

yyacTka rpadpuka U=f (p) nmo dopmyine
E=0,K;(1-v?)- pAr. AU 8.1

e o, — Ko3(GbHUMEHT, NPUHHMAEMbIH B 3aBUCHMOCTH OT (OPMBI
wTaMna ([UIsk KpyIJIoro XecTKoro wramna o, = 0,79);
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K, — xoppekrupyouuii Ko3¢duuueHT;

v — ko3pduuuenr Ilyaccona;

D — AVaMeTp LUTaMIia AWIATOMETpa, CM;

Ap — npHpalcHUe NaBieHHs Ha IITAaMII JWIATOMETPa MEXAY ABY-
MsI TOUKaMHM, B3ATHIMH Ha ocpenusionieil npsamoii, MI1a;

AU — npupameHye nepeMelieHUs WITaMna-JIoNnacTH, COOT-
BETCTBYIOLIEE Ap, CM.

ITpumenanue — Kospdpuumnent K, onpenensior no pe3yibTaTaM CONOCTaBHTENbHbIX

MCTIBITaHMH rpyHTa wrrammnoM 5000 cM2 M NJIOCKHM AMJIaTOMETPOM, BHITIONHSEMbIX He

MEHee YeM C ABYXKPaTHOH NOBTOPSEMOCTBIO VISl JAHHOTO MHXEHEPHO-Te0JIOTHYECKOro
3nieMeHTa, onpeaensiemoro no 'OCT 20522.

9 MeTox HCHBLITAHHUS CaMO3a0yPHBAIOIAMCS JIONACTHBIM
NPECCHOMETPOM FHPIAAHAHOIO THNA

9.1 CymuocTs MeTOAA

9.1.1 WUcnbiTaHue IpyHTa caMo3a0ypUBaIOLMMCS JIOMACTHBIM Tpec-
CHOMETPOM THPJITHAHOIO THIA TIPOBOAAT HJIS ONPEACIICHNST MOAYJIS Jie-
dopmauun E neckoB, NIMHUCTBIX, OPraHO-MHHEPATbHBIX U OpraHuyec-
KHX TPYHTOB.

9.1.2 Moaynb necdopMaliuy OIPEAEISIOT IO pe3yabTaTaM Harpyxe-
HMsI TPYHTAa N'OPH3OHTAILHOM HArpy3Koi B CTEHKAX CKBAXMHBI € TIOMOLIBIO
JIONIACTHOTO NPECCHOMETPA MMPJITHAHOTO THIA.

Pesynprarsl HcnsiTaHU#i oGopMISIOT B BUIE rpadMKa 3aBUCUMOCTH
FOPU3OHTANIBLHOTO MTEPEMELLEHUs] TPYHTa OT TOPH30HTAILHOM Harpys3Ku.

9.1.3 WcnbiTaHus MPOBOAAT B CHEIIMANbHBIX OOCanHBIX Tpybax, oc-
HALEHHBIX JOTIOHUTEIbHBIMM NOABIDKHBIMU LITAMIIaMH M 0becTieynBaio-
LIMX COXpaHeHHe MPUPOJHOrO HANPSDKEHHOIO COCTOSIHUS TPYHTA.

9.1.4 TlorpyxeHue obGcanHoil TpyObl B mpolecce caMo3abypUBaHUs
cHexyeT MPOBOAMUTH COBMECTHO ¢ OYPOBbIM WHCTPYMEHTOM, HE HOMycKast
onepexeHus Mopoaopa3pyllaioIero HHCTPYMEHTa Topla 6aiMaka.

9.2 O6opynoBanne H npuGOpLI

9.2.1 B cocraB ycTaHOBKM IS MCIIBITAHMUSI TPYHTa caMo3abypu-
BAaIOILMMCS JIOITACTHHIM IPECCHOMETPOM TMPJBTHAHOTO THIIA JOJIKHBI BXO-
T :

- THpJISHIA TIPeCCHOMETPOB;

26



TrOCT 20276—99

- YCTPOMCTBO ISl CO3AAHMS M M3MEPEHUSI JaBJIEHU I B KaMepax Ipec-
CHOMETPOB;

- YCTPOMCTBO ISl pa3feNbHOTO M3MEPEHUS MepeMEIeHUH KaXHoit
Mapbl WTAMITOB-JIONACTEN MPECCHOMETPA;

- crneyuajsbHasg obcamHasi Tpyda ¢ ynmpyro M repMeTHYHO BMOH-
TUPOBAaHHBIMH B €€ CTEHKH [apaMH LUTAMITOB-JIONACTEH, COOTBETCTBYIO-
IIMX KOJIMYECTBY MPECCHOMETPOB B TUPJISIHAE.

9.2.2 UTamnbl-10NacTd OOJXHBI UMETh (GPOpMY MPSMOYTOJbHOrO
UHJIMHAPHUYECKOTO CEKTOPA C pafHYCOM, COOTBETCTBYIOLIMM PAIUYCy CKBa-
XUHBIL, ¥ Iowany He meHee 150 cm2. COOTHOIIEHHE CTOPOH LUTAMIIA-
JonacTu AOJIKHO ObiTh He Oonee 3:1.

9.2.3 U3mepeHue nepeMelieH|it LUTAMIOB-JionacTeil OCYLECTBISIOT
C MOMOLUIBIO 3MEKTPUUECKUX JATYUKOB COMPOTUBIEHHI, YCTAHOBIEHHbIX
Ha KaXIOM MPECCHOMETPE TUPASHIIBL.

9.2.4 PaccTrosiHUS MeXOy LUEHTpaMH [MPeCCHOMETPOB M IITAMIIAMH
0o0cagHbIX TPYO AOJXHBI ObITH paBHbI MEXAY COOOM M COCTaBASITH HE
MeHee 1,5 pasMepoB 1ITaMITOB MO BBHICOTE.

9.3 IToaroroBKa K HCNLITAHHIO

9.3.1 I'mpasHoy NMPecCHOMETPOB MOAKIIOYAIOT K HArpy3oyHO-U3Me-
PHUTEJILHOMY YCTPOMCTBY M PACIoOJaraioT IMPEeCCHOMETPbI CHUMMETPHUYHO
OTHOCHTEJIBHO LUTAMIOB 06CagHbIX TPYO.

9.3.2 BypeHue CKBaXHWH NMPOU3BOMAAT CO CIIEHUANBHBIMH OOCANHBIMU
Tpy6amu. [Tocne ussiaeyeHUs: 6GypoBoro HHCTPYMEHTa B CBOOOAHYIO T10-
JIOCTb OOCaAHBIX TPYO ONMYCKAIOT MMPJISIHAY PECCHOMETPOB, KOTOpbIe (hHK-
CHUPYIOT aBTOMaTHUYECKH IO OTHOLLEHMIO K IUTaMnaM obcagHbIX Tpyb c
MOMOMIBIO CNIELHANbHOTO (PUKCUPYIOLIETO YCTPOUCTBA.

9.4 Iposenenue HCABITAHKA

9.4.1 B KaMepax npeccMOMeTpOB CO3AIOT JABJCHHE CTYMEHSIMH MO
0,025 MIla mo MOMEHTa CONPUKOCHOBEHHS MTPECCHOMETPA CO LUTAMMA-
MH# of6CcafHBbIX TPYD, a fajnee — CTYNEHSMH JABJEHMI, YKAa3aHHBIMU B
tabnuuax 5.2 — 5.4.

9.4.2 OrcyeTsl o npubopaM Wit U3MepeHus nedopMalMii Ha Kax-
IO CTYMEHH JABIEHUI Mpou3BoIAT Mo 7.4.4.

9.4.3 PexuM ucnbITaHKW Ha3HA4aloT 1Mo 6.4.3.
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9.4.4 B npouecce MCNBITaHUS! BeIyT XypHal, ¢opMa KOTOpOIo MpH-
BelleHa B npuwioxeHuu b.

9.5 O6paboTka pe3ynIbTaTOB

O06paboTKy pe3y/NbTaTOB UCIBITAHUSI IPOU3BOAST 110 7.5.

10 MeToa HcnBITAHAA TOPAYHM INTAMIOM
10.1 CymmocTs MeTona

10.1.1 HMcribITaHne ropsidMM IUTAMIIOM ITPOBOISAT IJIS ONpeAeseHMs
CJIeyIOlIMX XapaKTepUCTHK 1eOpPMUPYEMOCTH MEP3JIOro IPYHTA: KO3(h-
¢duumenTa orranBaHus A,, Ko3bdHUMEHTa CKUMAEMOCTH M, MOAYNS
nedopmauun E.

10.1.2 XapakTepyCTHKH OIpENesiioT MO pe3ybTaTaM HarpyXeHusi
IPYHTa BEPTUKIbHON HAarpy3koil B 3a0oe ropHoi BbIpabOTKHM (OTKpHI-
TOUW MJIM NOIN3EMHOI) WIM HEMOCPEICTBEHHO Ha MOBEPXHOCTH TPYHTA C
MOMOIIBIO LUTAMITA C BHYTPEHHHM OGOTpEBOM.

Pesynbratht HcnibiTaHUs ohOPMISIOT B BUie TPadUKOB 3aBUCMOCTH
OCaIKM HITaMIIA OT Harpy3KHu.

10.1.3 IIpu ucnpITaHNM IpyHTa B wypde pasmepsl ypda onpene-
JISIOT B 3aBUCUMOCTH OT HEOOXOMMMOCTH KpeTUIEHHs! ero CTeH U ryou-
HBI TIpOXouKU. MUHUMaNbHBIE pasMephl lypda B Trane — 2,0 x 2,0 M.

10.1.4 BoicoTa ropHoii BbIpaGOTKH TIPH NMPOBEEHHUH HCTIBITAHUI B
LITONIbHE (IUTpeKe) ompenessercsl rabapuTaMi YCTaHOBKM, NIpUMEHSe-
MO IUIST UCTILITAHU, U IOMXHA ObITh He MeHee 1,8 M.

10.1.5 TIpoxoakKy ropHsix BoIpaGOTOK CJieyEeT OCYHIECTBJISATh C y4e-
TOM TpeGoBaHMit 4.7.

10.1.6 TexHONOrWIO MPOXOAKM BHIPAOOTKM ClEAYeT MPUHUMATH U3
YCJIOBUSI COXPAaHEHMS €CTECTBEHHOTO CJIOXEHHSI MEP3JIbIX TPYHTOB.

10.1.7 TInowanka Jisi IPOBEACHUS UCTIBITAHUI JOJIXKHA OBbITH CrLia-
HUPOBAaHA U OKOHTYPEHA BOJOOTBOAHON KaHABOM.

10.2 ObopynoBanune u npuGopHI

10.2.1 B cocTraB ycTaHOBKH ISl UCIIBITAHUS TPYHTA T'OPSYUM IITAM-
IIOM JOJIXHBI BXOIMTD:

28



rOCT 20276—99

- 1ITaMIl ¢ BHYTPEHHUM ODOTpEBOM;

- oborpesaloliiee ycTpoMCTBO;

- YCTPOWCTBO [UIsl CO3MAHUS U U3MEPEHMS] HATPY3KM HA LUTAMIT,

- YCTpPOMHCTBA JUISI U3MEPEHHST OCalOK LUTAMIIA U TEMIEPATYpPhl IPpyH-
Ta;

- Hacoc ISl OTKAYKY BOIBL.

10.2.2 KOHCTpYKLIUSI YCTAHOBKM NOJIKHA 00ECeunBaTh:
Harpy>XeHue Tamna cryneHsamu naasierus mo 0,01—0,1 MIla;

- LIEHTPUPOBAHHYIO Tepeaayy Harpy3Ku Ha IITaMil;

- MOCTOSIHCTBO AABJICHUSI HA KAXIOU CTYMEHU HArpyXeHUs;

- UCKJIIOYEHUE MPONONBHOFO U3ruba Tpyo-wTaHr (KperuieHue Tpyo-
WITAHT MPU OOJIBLUION IIYOMHE UCITBITAHUM 110 YEThIPEM HAIPaBJIEHUSIM).

10.2.3 II'taMn KoKeH 6bITh XECTKUM, KPYIJIBIM U IIIOCKYM CO CILIOLI-
HO¥ MoAoIIBOM MIowansio F = 5000 cm?2.

KoHcTpykius 1uTaMna gomkHa obecreunBaTh pABHOMEPHBI Harpes
€ro AHMILA 3JeKTPOHArPEBATEISIMHA WM TOpsiyeil BONO# 1O TEMIIEPATYPhI
ne cosnee 90 °C.

10.2.4 OborpeBalolee YCTPOMCTBO JOJXKHO ObITh PacrofioXeHO 1o
nepumeTpy wramna (wupuHoii 0,3 ero nuameTpa) u NOJXHO obecreyy-
BaTh PABHOMEPHOE OTTaWBaHUE rpyHTa MoA LutamroM. Ipu ucnbiranum
TPYHTOB C €CTECTBEHHOI BJIAXHOCTbIO BBIILIE BIAXHOCTH HAa rpaHMULE Te-
Ky4YecTH JOJIKHA ObITh MPeNyCMOTpEHa MPUIrpy3Ka oOOorpeBaoilero yc-
TPOWCTBA, COOTBETCTBYIOLUAS] BEPTUKATBHOMY HOPMAJIbHOMY HAallpsixe-
HUIO OT COOCTBEHHOTO BeCca IPYHTA HA OTMETKE MCITBITAHUS.

10.2.5 Harpyxenue 14TaMna oCylECTBASIIOT JOMKPAaTOM WK Tapu-
POBAHHBIM TPY30M.

10.2.6 YcTpoiceTBo ish M3MEPEHUsI OCAI0K LUTAMIIA JJOJKHO OTBEYaTh
TpeGoBaHuAM 5.2.6 u 5.2.7.

4

10.3 IloaroroBka K MCHBITAHHIO

10.3.1 Ha noarorosiieHHblit 3a60i ropHO#t BBIPaBGOTKH 110 €€ LUEHTPY
VU HETIOCPEACTBEHHO HA MOBEPXHOCTL FPYHTA YCTAHABAMBAIOT LUTAMN C
BHYTPEHHUM 060TpeBOM, MOHTHPYIOT YCTPOMCTBO ISl HATPYXEHUS LITAM-
1a, penepHyo CUCTEMY ¢ MPUOOPaMK ISl U3MEPEHHUS OCAIOK LIITAMIIA.

10.3.2 [ToBepxHOCTb 'PYHTA B Mpeaeax MIolaau YCTAHOBKH LUTAM-
na JoJKHA ObITh 3a4YMLLIEHA 1O HEHAPYLLIEHHOIO MEP3JIOro TPyHTA M TILA-
TeJbHO CIUIAHMPOBaHa. st AOCTHUXEHHUSI MJIOTHOTO KOHTAKTA MOMOLUBbI
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LITaMIa ¢ TPYHTOM IOJ WITaMI YCTPaUBAIOT MOAYIIKY U3 MAJIOBJIaXHOro
recka cpefiHeil KpyImHOCTH TOJIIMHOMN He Gonee 1—2 cM Wit IIHHUCTBIX
U He boJyiee 5 cM — I KpyMHOOGIOMOYHBIX IPYHTOB.

10.3.3 KoHTpons rry6MHbBI OTTauBaHUs TPYHTA IMOJ LITAMIIOM HpoO-
BOJSIT C NIOMOLLBIO TEMITEPATYPHBIX JATYKKOB MU METAUIMYECKOTO LUYMa.
TeMnepaTypHble JaTYHKH YCTAHABJIMBAIOT ¢ UHTepBAIOM B 10 cM B 2
CKBaXUHBI 1uaMeTpoM 3—4 cM u ryouHoi no 80 cM, npobypeHHbIE MO
KpasiM TaMra. CKBaxXuHbI HEOOXOAMMO TILATENEHO TUIPOU3OINPOBATh
OXJIAXKIEHHBIM TIIMHUCTHIM FPYHTOM.

10.3.4 Ilepen HayaJOM UCHBITAHUI JISt IOCTHXECHUS MOJIHOIO KOH-
TAKTa IUTAMIIA C TPYHTOM, O0XaTHs BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB
YCTAHOBKHM M ISt UCKJTIOYEHHS PA3YIUTOTHEHHST MEP3JIOTO TPYHTA Cliely-
eT NMPUWJIOXUTb Ha ramn (6e3 BKIIIOUeHHs ero oborpesa) Harpys3Ky o6-
XaTHsl, COOTBETCTBYIOILYIO BEPTUKAJIIbHOMY HOPMaJIbHOMY HampsKeHHIO
OT COOCTBEHHOIO Beca IpyHTa O 0 HA OTMETKE MCIIBITAHUSI (c yuerom
coOCTBEHHOTO Beca 1ITaMIIa ¥ [ieTajiel YCTaHOBKH, HecOanaHCMPOBAHHBIX
NnpoTHBoBecoM), HO He MeHee 0,05 MIla. Harpysky cienyeT BbLaepXH-
BaTh IO YCJOBHOM crabunm3auuu aedopMaiuuy rpyHTa (OCagKy LUTaM-
na). 3areM (6e3 c6poca Harpy3Kv o6XaTusi) YCTaHABIMBAIOT MOKAa3aHUs
npubopoB Ha HyJNEBbIEe AEJICHUS.

10.4 TlpoBenenne HCOLITAHUA

10.4.1 UcnibiTaHKe BHIMOJHSIOT B JBAa 3TAna:

1-i1 3Tan — co3gaHue MO LUTAMIIOM 30HbI OTTAsIBILIEIO I'PYHTa Ha
rybuny 0,5 auamerpa wTaMna noj JaBJeHUEM p, COOTBETCTBYIOLIUM
HANPSDKEHHIO G,y o HA OTMETKE MCITBITAHMS (B mepByIO CTyNeHb AaBiie-
HUS BKJIIOYAIOT BeC LUTAMMAa M JeTajleil YCTaAHOBKH, HecOaJlaHCUPOBaH-
HBIX TIPOTHBOBECAMM);

2-if 3Taml — YIUIOTHEHMWE OTTAABLIErO FPYHTAa CTYNEHYaTo-BO3-
pacraiouieit Harpyskoii. O6luee KoJMYecTBO CTyNeHeH NaBIeHUs] JOMIX-
HO ObITH HE MEHee TSATH.

10.4.2 Ha 1-M 3Tane uMcnbITaHMii BKIIOYaloT oGorpes LITamna ¢ rno-
MOMHIbIO 060rpeBaolIero yCTpoiicTaa.

OGorpeB LUTAMIIa NPOU3BOIAT JO TeX MMOp, MOKa DIyOMHA OTTAWBAHUSA
TI0]] LIITAMITOM He ctaHeT paBHo# 25 — 30 cm. Toce aToro oborpes npekpa-
1IAIOT, U JaJibHellliee OTTauBaHUE TPYHTA A0 m1youHb! 0,5 nuaMeTpa mrammna
(npyMepHO 40 cM) MPOUCXOIMT 32 CYET 3amaca Tervia B OTTASIBLIEM CJIOE.
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[Ipu moHMXEHUM TeMIepaTypsl rpyHTa Ha rayouHe 40 cM Huxe 0 °C
clielyeT NMPOU3BOAUTb KPaTKOBpeMEHHBIH oborpeB litamma, obec-
NeYUBAIOILMI TONIePXaHUe OTTAMBAHUSA TPYHTA MO/ LUTAMIIOM B Teye-
HHE UCIBITAHMUA IO TNYyOMHBI, paBHo# 0,5 nuameTpa 1ITaMIIa.

10.4.3 OrcyeTsl O TeMIEPATypHBIM JaTYUKaM HEOOXOJUMO ITPOU3-
BOJUTh Ha 1-M 3Tame UCNBbITAHUS CHAYaJIa yepes KaXabli yac, a 1o Mepe
MPpUOTMXEHUS TPAaHULIbI OTTAUBAHUSA K ryOuHe 40 cM — uepe3 Kaxkable
15 MuH. Ha 2-M 3Tane ucnbITaHUS OTCYETHI 10 TEMIEPATYPHBIM AaTUM-
KaM CHUMAIOT OAWH pa3 fepel MPUIOKEHUEM OYepeNHOU CTYNEeHU OaB-
JIEHHUSL.

10.4.4 3aMepsbl rNyOMHBI OTTAMBAHHUS TPYHTA METAJUIHYECKHUM LI[YTIOM
CJIeflyeT NPOU3BOAMTD Ha 1-M 3Tane UCTIBITAHUS ABAX/BL: ITOCIIE MPEKpa-
LIEHUS TIporpeBa U MpH AOCTHXEHUU HYJIEBBIX TEMIIEpaTyp Ha riybuHe
40 cM, a Ha 2-M 3Tarne — KaxXIbiid pa3 Mepes MpUIOKEHUEM oYeperHOn
CTYIEHU HABJICHHUS.

10.4.5 Hocne crabuan3aluy oCajiKM OTTasIBLIETO IPYHTA MPH HaIpsi-
KECHUU Gy (1-# sTan UCIMbITAHUI) HA LITAMIT JAIOT CTYIIEHYaTO-BO3pac-
Talolue Harpyaxu (2-it atan ucnbiTanuit). Kaxayo cryneHs nasieHus
BbIAEPXKHMBAIOT 10 YCIOBHOM cTabwiusauuu aedopMauuu rpyHra (ocam-
K{ LUTAMIIA).

10.4.6 3a kputepuii ycioBHO# crabunuzanuu nedopMalud MpH-
HHMAIOT CKOPOCTh OCaJKM LUTAMIIA, He mpeBbiuianowyio 0,1 MM 3a 2 4
IUIST TJIMHUCTBIX TpyHTOB U 0,1 MM 3a 1 ¥ — j1s reckoB, KpynHoo6Jo-
MOYHBIX ¥ CHJIbHOBBIBETPEJBIX CKAIBHBIX IPYHTOB.

10.4.7 OrcyeTsl Mo npubopam Wi u3MepeHus aedopMaliii Mpous-
BOJIST Ha 000ouxX 3Tanax ucnbiTaHui yepes 10, 20, 30 u 60 MuH oT Hayana
MCOBITAHUS U Jajiee — 4Yepe3 KAXAbIA Yac J0 YC/IOBHOW cTabUIU3aLMU
OCaIKH LITaMIa Ha KaXXON CTYMEeHU HarpyXeHHsl.

10.4.8 3HavyeHuA CTyNeHU JaBJEHUs Ha WITAMIT HA 2-M 3Tare UCIbl-
TaHMI cledyeT MPUHKUMATh ISl IECKOB M MIMHUCTHIX rpyHTOB — 0,05
MIla, s KpynHoo6moMouHbIx rpyHtoB — 0,1 MIla, aist cHIbHOBBIBET-
peaBIX cKadbHBIX TpyHTOB — 0,2 MITa.

10.4.9 Ilocne OKOHYAHUS MCMBITAHUSI YCTAHOBKY CJEAYET NEMOH-
THPOBATh, C ITOBEPXHOCTH OTTASIBLUIErO TPYHTA ITOX LITAMIIOM YAAIUTDH
BEpXHUil cnoit TonwuHo# 10 cM u oTobpare ABa-Tpu obpasua Ut Ja-
GopaTOpHBIX Orpele/ieHuit HEOOXOAMMBIX XapaKTEPUCTHK OTTASBLIETO U
yIUIOTHEHHOTO TpyHTa. [locne sToro ciaeayer ynajiuTh TaIbId [PYHT, 3a-
MEPHTh U 3apHCOBaTh YaLIy OTTASIBILIEro MPYHTA MOJ WITAMIIOM.
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10.4.10 B nmpouecce McnbITaHUSI BeOYT XYypHaa, GopMa KOTOPOTro
NpYBeaeHa B NpuioxeHuu b.

10.5 O6paboTka pe3yibTaToB

10.5.1 IMo maHHBIM UCIIBITAHUIH BBIYMCIISIIOT CpelHEE 3HAYeHHE IyOUH
OTTauBaHUS IPyHTA (MOI LEHTPOM M KpasiMu lutammna) H v npupaileHue
abCoNIOTHOM OcallKi wWTamMmna AS, A KaXIoH CTYIIEHH JaBaeHUS.

10.5.2 g kaxmaoit cTyrneHW AaBJieHUs! BBIYMCISIOT CpelHee 3Haye-
HHe MPUPAILEHUs] OTHOCHTENIBHOM OCalKM A3, M MOTHOTO 3HAYEHHUSA OT-
HOCHUTEJILHOM OCaJIKK ¢Jiog 110 dopmyiam:

AS,
45, = " (10.1)
8, =5, +A8,. (10.2)

10.5.3 Ilo BbIMHUCAEHHBIM 3HAYEHUSIM CTPOSAT IpadUK 3aBUCHMOCTH
OTHOCHUTENIbHOM OCcaiKH LiTaMna ot aasieHus §=f(p) (npunoxenue H).

Ha rpacduke npoBoasiT ocpenHAIONIYIO NPSMYIO METOAOM HAMMEHb-
LLIKMX KBaApaToB Wi rpadpuyecKuM METONOM.

3a HayanbHble 3HAYEHUS P U & (NepBast TOUYKA, BKJIIOYaeMasl B OCpel-
HEeHHe) NPUHHMAIOT JaBICHHE, PABHOE HATIPSLKEHHUIO G, , 33 KOHEUHbIE
3HaYeHWs p, M §, — TaKue, IPH KOTOPbIX HArPY3Ka BbI3bIBAET MpHMpallie-
HHME OCalKH, NMpeBblIlalolee ee 3HaYeHWe Ha MpeabUIylleil CTyIeH! He
Gonee yueM B ABa pasa.

10.5.4 KoadduumeHT oTranbaHus A, no rpaduky §=f{p) npuHUMAIOT
PaBHBIM OTPE3KY, OTCEKAEMOMY OCPEeNHSIOLIEH NPSIMOi HAa OCH OpIUHAT.
KoapdpuumeHT cxumaeMoctd m, MIla, soruncasior no dopmyine

m= —ié - K, (10.3)
\p
rae A8 — ycTaHaBiMBaeMoe Mo rpaduky NMpUpalieHue 3HAYEHUS OT-
HOCUTEJIbHOMH OCaKW Ha ocpefHsoliei i NpsiMoii, coo-
TBETCTBYIOLUEEe UHTEPBANY Ap;
K — O6e3pa3MepHblit K03(pPUIIMEHT HANPSIKEHHOTO COCTOSIHUS
TPYHTA, KOTOPbIH IPUHUMAIOT PaBHBIM JUIs1 KPYITHOOGIOMOY -
HBIX IPYHTOB M CHJIbHOBBIBETPEJIBIX CKAJIbHBIX IPYHTOB — 1,35,
IUist meckoB M cyneceit — 1,30, s cyrmHkoB — 1,20, mist
rmuH — 1,0.
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ITpu HEOGXOMMMOCTH MO MONYYEHHBIM 3HAYEHHAM M BHIMUCIISIIOT MO-
nynb aedopmanuu rpysra E no dopmyne

B
m’ (10.9)
e B — KoabdUUMEHT, 3HAYEHHUST KOTOPOro NMPUHUMAIOT PaBHBIMH JLISI
KPYTIHOOGIOMOYHBIX TPYHTOB H CHJIBHOBBIBETPENBIX CKAJbHBIX
rpyHtoB — 0,8; wist meckoB u cymeceit — 0,74; IS CYyTIMHKOB —
0,62; mia i — 0,40.
Koadpduuuent 4, onpeaensor ¢ Touroctsio jio 0,001, koabduunent
m — go 0,0001.

11 Mertox cpe3a 1eJIMKOB rpyHTa
11.1 CymmocTtp MeTona

11.1.1 WcnsiTaHue LEJUKOB IPYHTAa Ha Cpe3 MPOBOMSAT Ui Ofl-
peleNeHus CIeAYIOIMMX XapaKTePUCTHK MPOYHOCTH: COMPOTHRIEHUS IPYH-
Ta Cpe3y 1, YIJIa BHYTPEHHEro TPEHMsI ¢, YACJIBHOTO CLEIUIEHHMS ¢ IS
KPYITHOOOJIOMOYHBIX TPYHTOB, NECKOB W TIIMHUCTHIX TPYHTOB.

11.1.2 XapaxTeprCTHKH ONPEREISIIOT IO Pe3yJIbTaTaM Cpe3a LIEIMKA IpyH-
Ta B BbIpabOTKe (PacUMCTKe, KOTIOBaHe, uypde, lrpeke U T.11.) Mo Gpukcu-
POBAHHOM IUIOCKOCTH KAacaTelbHOU HArpy3koil Nnpu OJHOBpPEMEHHOM Ha-
TPY>KEHHMHM LIEJMKa TPYHTA Harpy3koif, HOpMaJIbHOM K TUIOCKOCTH cpe3a.

JINst TIMHUCTBIX IPYHTOB IO CIELMAJIBHOMY 3aJaHUIO MOTYT ObITh
MPOBELEHBI CPE3 MO CIEHATbHO MOATOTOBICHHOM TUIOCKOCTH (Crocob
«IUJIaUieK») U TOBTOPHBIN cpe3. DTH COCOObI TPUMEHSIIOT ISt ONpeae-
JIEHUST XapaKTepUCTHK IPYHTA [PU HAIHYUM B MCCIEAYEMOM MACCHBE
MIOCKOCTEH CKOJIBXEHHsI WIHM TPEIHHOBATOCTH.

11.1.3 CornpoTuBieH)e IPyHTa Cpe3y ONPEAEsIOT KaK IMpelneibHoe
cpelHee KacaTeIbHOe HamnpsoKeHUe, MPU KOTOPOM LIEJIMK IPYHTa cpes3a-
ercsi Mo (PUKCHUPOBAHHOU IUIOCKOCTH IIpU 33JaHHOM HOPMAaJIbHOM AaB-
neHuu. s onpeneneHust @ U ¢ HEOOXONUMO MPOBECTH HE MEHee Tpex
UCIIBITAHUWIA LETHUKOB IPYHTA MpPH PAa3UYHBIX 3HAYEHHUSIX HOPMAJIBHOTO
ABJIEHUS TIPH UCIIBITAHHU OXHOPORHOrO IPYHTa B OXHOM BBIPAOOTKE U
Ha ONHOM IyOHHe.

11.1.4 WcnbiTaHUs. MOXHO BBIMOJHATD JUISL CACAYIOIIUX COCTOSHUM

IPYHTA:
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- IIPUPOOHOTO CIOXEHHUSI H NPUPOIHOH BIAXHOCTH;

- IPUPOAHOIO CJIOXEHUs C 3aMaYyMBaHHEM [0 TMOJIHOTO BOJOHACHI-
LICHUS;

- HACBHIMTHBIX ¥ HAMBIBHBIX FPYHTOB HE3aBUCHMO OT BJIaXXHOCTH.

11.1.5 UcnipiTaHKs IPOBOJAT MO CJIEAYIOLIUM CXEMaM:

KOHCOJIMAVPOBAHHbIM Cpe3 — VISl OTNpelieICHHs XapaKTEPUCTHK TIpO-
YHOCTH KPYMHOOOJOMOYHBIX 'PYHTOB, MECKOB U ITIMHUCTHIX TPYHTOB C
riokasatesieM Tekydyectd /;, < 1 (HE3aBUCHMO OT CTEMEHU BIAXHOCTH) B
CcTabMIIM3UPOBAHHOM COCTOSTHMM;

HEKOHCOJMIUPOBAHHBIA Cpe3 — JUIsI ONpeIeIeHUs] XapaKTePUCTHUK
MPOYHOCTH BOJOHACHILIEHHBIX MIMHUCTBIX rpyHTOB (npn S. > 0,85) ¢
nokaszareneM rekydectu I; > 0,5 B HecTabMIIM3UPOBAHHOM COCTOSIHUY.

11.2 ObopynoBanne ¥ npHGOpLI

11.2.1 B cocTaB yCTaHOBKH JUIs1 MCIIBITAHUS! LIEJIMKA TPYHTA METOJIOM
cpe3a JOJKHBI BXOJHUTb:

- KOJbLIO € BHYTpeHHUM auaMetpoM D = 400 MM u BbicoToit H =220 MM;

- XECTKHME IUTaMIIbl Pa3MEpPaMH, COOTBETCTBYIOIUMMHM BHYTPEHHEMY
IHAMETPY KOJIblIa;

- YCTPOWCTBO IUISl BEPTUKAJILHOTO HArpyXeHMsl LieJINKa TPyHTa;

- YCTPOMCTBO ISl CO3AAHUS KacaTeNbHOM Harpy3Ku ¢ aHKEPHbIM yCT-
POWCTBOM;

- ycTpoiicTBa Uit U3MepeHHus aedopMallMii LeIUKa TPYHTa U NMpU-
KJIafbIBAEMOM HarpysKu.

11.2.2 KOHCTpYKLMS YCTAHOBKHU JIOJKHA 0GECIeYnBaTh:

- IPWIOXEHUE KACaTeNbHO! Harpy3ku B GUKCUPOBAHHOM MJIOCKOCTH
cpe3a Uiy He Gosee yeM Ha 30 MM BbllUE 3TOM IJIOCKOCTH;

- nepeliayy HOpMaJbHOM U KAacaTeNbHOM Harpy3ok CTyneHsIMU WIHU B
BUZIE HENPEPBHIBHO BO3PACTAIOLLEH HArpy3KH C TIOCTOSIHHOH CKOPOCTHIO;

- TpalyipOBKY U3MEPUTEIbHBIX TPUOOPOB U YCTAHOBJICHHUS MOMPaBOK
Ha MpeofoJieHHe TPpeHUs MPHU MepPEeMEILIEHHH Koblia ( LieJTHKa) OTHOCH-
TEJIbHO HEMOABUXHON 4acTH YCTAHOBKM.

11.2.3 Ina co3maHusi HOPMAJIBHBIX M KacaTeJbHbIX Harpy3oK INpH-
MEHSIOT JOMKPAThl WIM TAPUPOBAHHBIE IPY3bl.

11.2.4 Ipu6ops! (mporubomepsl, UHAUKATOPBI U AD.) VIS U3MEpeHUsT Jie-
copManmii cXaTHs M cpe3a LIeJIMKA TPYHTA ¢ MOrpelHOCTbIo He Gonee 0,1 MM
JIOJIXKHBI ObITh HAZIEXHO 3aKPEIUIEHbl HA METAJUIMYECKOM penepHoi CUCTEME.
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11.3 IloaroroBKa K HCIBITAHMIO

11.3.1 Ha oTMeTKe ucnbpiTaHys B BbIpaOOTKE BhIPE3aIOT LEJIMK TPYHTA
C MMOMOLIBIO KOJIbLIA B CAEAYIOLUIEM TTOPSIKE:

- KOJIbLIO CMa3bIBAIOT C BHYTPEHHEH CTOPOHBI TOHKUM CJIOEM BasejIMHa
WIH KOHCHCTEHTHOM CMa3KH;

- KOJIbLIO YCTAaHABJMBAIOT HA BBHIPOBHEHHYIO U 3aYHILEHHYIO rOpH-
30HTAJIbHYIO MTOBEPXHOCTh IPYHTA B 3apaHee HaMEeYEHHOE IT0JIOXEHUE U
MOCTENEHHO, He HOIYCKasi IIEPEeKOCOB, BAABJIUBAIOT KONbLIO BPYYHYIO WK
¢ MOMOLIBIO JOMKpaTa, o6pe3ast r[pYHT BOKPYT KOJIbLA;

- TMOBEPXHOCTh I'PYHTA B KOJIbLIC BHIPABHUBAIOT U HA BBHIPOBHEHHYIO
MOBEPXHOCTb YKJIAABIBAIOT CJIO MAJIOBJIAXHOIO MecKa (MEeJIKOro WK Cpel-
HEN KPYMHOCTH) TONUMHON | — 2 cM 1S DIMHUCTHIX TPYHTOB M 3 CM —
IUTS1 KPYTIHOOGJIOMOYHBIX TPYHTOB.

B HIKHEH| YacTH LIeMKa MeXIy KpaeM KOJIbLia ¥ MOBEPXHOCTHIO IPYH-
Ta B OCHOBAHMM BbIpaOOTKY OCTABJSIOT 3a30p pasMepoM 1 — 2 cM, no
KOTOpOMY AOJXHA MPONTH MJIOCKOCTb cpe3a MNP UCIBITAHUH. DTOT 3a-
30p JOJIKEeH GBITh BOCCTAHOBJIEH B CJIy4ae €ro HapyUIeHWs! MPH MOIro-
TOBKE K Cpe3y I'pYyHTa.

11.3.2 IMoce Beipe3aHust UEJTMKA IPYHTA HA KOJIbL[O YCTAHABJIUBAIOT
IITAMIT ¥ MOHTHPYIOT YCTPOMCTBO IUIS INEepefadd HOPMAaJIbHOM W Kaca-
TeJIbHOM HArpy3oK U penepHylo CHCTeMy ¢ NpuGopaMu (nporuboMepa-
MU, UHIMKATOpaMHu) JUIST U3MepeHUs nedopMaliid cXaTUs U cpe3a Le-
JIMKA TPYHTa.

11.3.3 Jledopmanyu HesMKa rpyHTa cledyeT ONpeneisiTb KaK cpef-
HeapupMeTHYeCKoe MoKa3aHUi ABYyX MPUOOPOB, (UKCUDPYIOLIMX:

- CMELUEHHE MTPOTUBOITOIOXHBIX CTOPOH KOJIbIA B HATIPABICHUH TIPH-
JIOXEHUS KacaTeJIbHOM HArpy3KH B IUIOCKOCTH Cpe3a;

- 0CafKy MPOTHBOIOJOXHbBIX CTOPOH LUTaMIIa OT HOPMAJIbHOW Ha-
IPY3KH.

11.3.4 TToce MOHTaXa YCTAHOBKH H U3MEPUTENbHOM CHCTEMBI 3aITH-
CBIBAIOT HAYaJIbHBIE [MOKA3aHUS NPUGOPOB (WM YCTAHABIMBAIOT HA HY-
JIeBble JeJICHHS).

11.4 TIpoBeenne UCIBLITAHMSA 10 CXeMe KOHCOJMIMPOBAHHOIO cpe3a

11.4.1 IpeaBapuTeNnbHOE YIJIOTHEHHE LIEJUMKA IPYHTA MPOBOIAT HOP-
MQIbHBIMU JABJIEHUSIMU P, IPU KOTOPBIX OMNpPENEssIIOT COMPOTUBJIEHUE
rpYHTa cpe3sy T.
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HopManbHble naBjieHUs nepefaloT Ha LeJIMK IPyHTa ITOCIEAOBaTeIbHO
CTYINEHsIMH; 3HaYEHMs] JaBJACHUM U UX CTyNeHe# yka3aHbl B Tabnuue 11.1.

Ta6aunualll

HopMasibHoe naBne-
HHe p, MIla Crynenu

IpynTs! HNaBJIEHHS Ap,

MIla

Py Py 12}

KpynHoo6noMuHbie 0,1 {031} 0,5 0,1
Ilecku rpaBenMcTbie, KpYIHbIE M CpPEOHE
KPYNHOCTH TUIOTHbIE

Fnunpic 1, <0

ITeckn rpaBenucThie, XpynHbie u cpeadeit| 0,1 | 0,2 | 0,3 0,05
KPYITHOCTH CpefHeH TUIOTHOCTH; MEJIKHe
TJIOTHBIE U CPEAHEN NIOTHOCTH

Cynecu u cyrnunku ¢ 1, < 0,5

Imusb ¢ 0 < 1, 0,5

Tleckyn rpaBenucrbie, KpynHbie, cpeasei| 0,1 | 0,15 | 0,2 0,025
KPYITHOCTH ¥ MEJIKHE pbIXJible; TIblIeBaThic
HE3aBMCHMO OT TUIOTHOCTH

I'nunucroie rpyHTh I, > 0,5

OpraHo-MHUHEpaNbHble W opraHuueckue! 0,05 | 0,01 | 0,15 0,025
FPYHTb!

11.4.2 Kaxnyio cTyneHb JaBIeHUsA TIPU NPeIBAPHTETBHOM YIUIOTHEHHUH
HEOOXOAMMO BBLIACPXHUBATh HE MEHEE:

- BJIi KpYNHOOOJIOMOYHBIX IPYHTOB U MECKOB — 5 MMH;

- JUISl DIMHMUCTBIX TPYHTOB — 30 MMH.

KoOHEYHYIO CTYNIeHb BbIAEPXHUBAIOT IO YCIOBHOM CTaGMIM3ALUY AE-
¢dopMaLIMK CXKAaTHsl LIEJIMKA IPYHTA.

3a kpuTtepuil ycioBHOH crabwiu3auuu gedopMaliuy CXaTus NpH-
HUMAIOT NMpHpallieHHe OCalKM LieJIMKa, He npesbiaiouiee 0,1 MM 3a Bpe-
Ms1, yKasaHHoe B Tabauue 11.2.
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Taénuma 11.2

Bpemsi ycnoBHOM cTabGWIn3aumny
[pyHTHI nedopMaumn, MHH
cxXaTus cpesa

ITecku rpaBenucTbie, KPYNHbIE HE3aBUCHMO 30 1
OT BIQXHOCTH; CpPEeAAHEH KPYITHOCTH U MEI-
KM€ CO CTEMEHbIO BlIaXHOCTH S, < 0,5
[Mecku cpemHelt KpyIHOCTH M MeJKHe CO CTe- 60 3
neHbio Bnaxsoctd 0,5 < S, < 1,0; nbutepa-
THiE € §,< 0,5
I'munucteie rpynTsl ¢ I < 0,25
Ilecku npUIEBaTHIE CO CTENMEHBIO BIAXHOCTH 120 5
05<8,<1,0
I'nunucreie rpydTsl ¢ 0,25 < 1; 0,75

11.4.3 B mpolecce npeaBapuTESbHOIO YIUIOTHEHHS LIEIMKOB MPYHTA,
a TaKKe B [MEPUON 3aMAYMBAHMA M TIPU JAJTbHEMHIIEM UCIIBITAHUU HEOO-
XOIMMO 3aIMCBIBATD B XypHaJle UCITBITAHUI 3HaYeHUs eopMaliuii cxa-
THS LICJIMKOB.

Orcuersl o NMpubopaM Ha KaXOOil CTYNEHH HArpyXeHHs clielyeT
MPOU3BOJIUTS:

- NPH HUCIBITAHUAX KPYMHOOOAOMOYHBIX IPYHTOB M IECKOB — Ha
MPOMEXYTOUHBIX CTYNEHSX HABJEHHUA B Hayajlle ¥ KOHIE CTYIEHH U Ha
KOHEYHO# CTyreHH JapineHus yepe3 10 MUH B TeyeHHE MEPBOro Moiy-
yaca ¥ yepe3 15 MHH B Te4yeHHe BTOPOro MoJjyyaca, xamee yepes 30 MUH
JIO YCJIOBHOW crabuin3auuu gedopMauuu rpyHTa;

- MIPY MICTIBITAHUSAX DIMHUCTBIX TPYHTOB — Ha MPOMEXYTOYHBIX CTY-
MeHAX JaBieHHus yepe3d 10 MUH ¥ HA KOHEYHOM CTYTIEHH Yepe3 KaXIble
15 MuH B TeyeHue mepporo yaca ¥ 30 MUH B TeYeHHe BTOPOro yaca u
nanee yepe3 | 4 1o ycioBHOM cTabWin3anuu AedopMalliid rpyHTa.

11.4.4 Tlocne npegBapUTENBLHOrO YILUIOTHEHHS FPYHTA M BOCCTa-
HoB/IeHus 3a3opa (11.3.1) mpousBomAaT cpe3 LeJHUKa FPYHTA MPH CTYIMEH-
YaTOM WJIM IUIABHOM YBEJIMYEHUH KACATEJbHOW HArpy3KH.

IIpu mepenaye KacareJIbHON HArpy3KM CTYMEHAMH HX 3HaYeHUS He
JIOJUKHBI TpeBbIIaTh 10 % 3HaYeHUSI HOPMAJILHOW HArpy3Ku, IpH KOTO-
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poii npousBousT cpe3. Ha xaxuoil CTyreHu HarpyXeHMs 3alUCBIBAIOT
MTOKa3aHUsA NPUGOPOB Uit H3MepeHUs nedopMaluit cpesa Yepes Kaxable
2 MHH JI0 €€ YCJIOBHO#i CTaOMIHU3aLHMH.

3a KpuTepuil ycioBHOMN cTabuwnusauuu aedopMauuii cpeza NpHHK-
MAaIOT MNpHpalleHue MepeMelieHUs1 KOJbUa B TUIOCKOCTH Cpe3a, He
npespliaomiee 0,1 MM 3a Bpemsi, yka3aHHoe B Tabnuue 11.2.

Ilpu HenpepbIBHO BO3pacTalollieil KacaTeJbHONH Harpyske CKOpOCTb
cpe3a JoJXHa ObITh NTOCTOSSHHOM M COOTBETCTBOBATH YKa3aHHOM B Tab-
auye 11.3.

Hedopmauun cpesa GUKCUPYIOT HE pexe, YeM Yepe3 2 MMH.

Ta6bnuuall3l

I'pynTthi CxopocTb cpe3a, MM/MHH
Mecku <0,5
Cynecu <0,1
CyrIMHKH < 0,05
T/IMHbI © Ip s30% < 0,02
I'nuHbl € I‘p >30 % <0,1
Ilpumenanne — Tlpn HCNBITAHUAX C NIOCTOSTHHON CKOPOCTBIO Cpe3a CeAyeT NpH-
{Memm, nprGOpbl ¢ aBTOMaTHYECKOHN 3aNHCHIO PE3ybTaTOB UCIILITAHHMH.

11.4.5 UcnbitaHue ciefyeT CYATaTh 3aKOHYEHHBIM, €CIIM NPU NpHU-
JIOXEHHH OYEePEeHOM CTYMEHH KacaTeJIbHOMH Harpy3KHu NPOUCXOAUT MTHO-
BeHHBI! cpe3 (CpbiB) OMHOM YacTH IPYHTA MO OTHOLUEHHIO K APYroi WK
oburas aedopMauus cpesa npeBrICHT 50 MM.

[pu mpoBegeHMH cpe3a C ITOCTOSIHHOM CKOPOCTHIO 33 OKOHYaHHUe
UCMbITAHNIA NMPUHUMAIOT MOMEHT, KOTla KacaTeJbHasi Harpy3kKa JOCTHI-
HeT MaKCUMAJIBHOIO 3HAYEHHUs, NOCIEe Yero HabmogaeTcss HEKOTOpoOe ee
CHUXEHHE, WIH YCTAHOBJIEHO MOCTOSHCTBO 3HaYeHHUs AedopMaLuu cpe-
3a, WIM eclad obluee 3HauyeHHe aedopManuu cpesa NMpeBbICUT 50 MM.
IMocie OKOHYAHHMsI UCHBITAHMUSI LENMKM TPYHTa CleAyeT Pasrpy3uTb U
oTOOpaTh M3 30HBI Cpe3a JBe MIPOOH! 'PYHTA IS OIpeleJeHHs BiaxHoc-
TH.

11.4.6 st MCOBITAHUS TJIMHUCTBIX MPYHTOB B YCJIOBHSX IOJIHOTO
BOJOHACHILIIEHNS HEOOXOAMMO 3aMOYMTE LEJIMKH IPYHTOB.
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3aMayuBaHUE JOMXKHO MPOU3BOIUTHCA TOCHE 3aBEPLICHMS PabOT 1o
MOArOTOBKE LEJIHUKOB K KCIIBITAHUSIM M MOHTaxa ycraHosku. Ha rmno-
BEPXHOCTBH 3206051 BBIDAOOTKH CIECAYET YIOXHUTH CHoi necka (MEJIKOro Win
cpeaHel KpyIHOCTH) TONUIMHON HE MeHee 5 cMm.

3amauuBaHHe CIIEAYeT MPOM3BOIUTL FPYHTOBOM BOJOM C MeECTa MC-
NBbITAHUA WK [IMTHEBON BOMOW paCCPENOTOUYEHHOMH CTpyeit, mofaBaeMoi
Ha 3a00i BbipaboTkW. BhicoTa c/1ost BO/IbI HAl HMXHENH 4ACTBIO KOJIbLIA
nponxkHa ouith 10 — 15 cMm.

[Mocne 3aBeplieHUsT 3aMaYMBaHUs BOIA U3 BEIPAOOTKU HOJKHA OLITDH
OTKavaHa, ITocjie 4Yero rpoBOAsIT UCIIbITAHUE Ha Cpe3.

BpeMs HacbILEHUST IPYHTA BOAOH JOJXKHO OBITH He MeHee, 4:

12 — pJs meckos;

24 — » cyrneceii;

36 — » CYIJIMHKOB;

72 — » IIUH.

KonuyecTBo Bofbl, UCIOJb3yeMOH JUIS 3aMAuMBaHUsI (32 BHIYETOM
OTKAYMBAeMOi M3 BbIPAOOTKH BOJBI MOCNE 3aBEPIUCHHUS 3aMauyMBaHUsA),
HeoOXonHMO PUKCHPOBATH B XYpHAIE UCTIBITAHHIA.

[Tocne npoBeneHUsT UCTIBITAHUIA U JEMOHTAXa YCTAHOBKH OTOMPAIOT
npoObl IPYHTA M3 30HbI Cpe3a IS ONPEACTICHHS BIAXHOCTH U CTeNeHU
BofgoHachieHus. Eciu crerneHs BONOHACHILIEHUS TPYHTA OKAXETCSI MEHb-
e, 4eM NpeaycMOTPEHO 3aaHUEM, TO UCTIbITAHUE ClieAyeT NOBTOPUTD C
yBEJIMYEHHUEM BPEMEHM 3aMa4MBaHMs.

11.4.7 B npoliecce ucnbiTaHus BeAyT XypHai, ¢popma KOTOPOro Ipu-
BelleHa B npujoxeHuun b.

11.5 IIposeaenne uCHHITAHK IO CXEME HEKOHCOJHIMPOBAHHOTO Cpe3a

11.5.1 Ha uenuk rpyHTa MepesaloT cpasy B OfHY CTYNIeHb HOPManbHbIE
JABNCHWA p, NIPU KOTOPBIX OYAYT MPOU3BOAMTL CPE3 LEAUKOB [PYHTA.
3HayeHus p ykazaHbl B Tabnuie 11.4.

Taonanuua 114

Ipyntoi HopmansHoe nasnenune p, Mila

[JiMHuCTBIE U OpraHo-MHHepabHbIe
FPYHTHI C TIOKA3aTeJIEM TEKY4YeCTH:
I, <0,5 0,1; 0,15; 0,2
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Oxonuanue mabauyvt 11.4

IpyHTbI HopMmanbHoe nasnenue p, MIla
05<I, <10 0,05; 0,1; 0,15
IL >1,0 0,025; 0,075; 0,125

Ecnu npu 3TUX 3HaYeHUAX OyIeT NPOUCXOAUTh BbIIABIMBAHUE IPYH-
Ta B 3a30p MEXIY KOJIBLIOM M NOBEPXHOCTHIO BHIPAGOTKH, TO UCTIBITAHUE
HEOOXOMMMO NMOBTOPUTh HA APYrHMX LEJIWKaX NMPU MEHBIUMX 3HAYEHHUSX
JaBJICHUM.

11.5.2 Cpasy nocine nepegayd HOPMaIbHON HArpy3Ku MNpPOU3BOIAT
cpe3 LeJMKa IpyHTa He Gojiee YeM 3a 5 MMH C MOMEHTA NMPUIOXEHUS
HOPMAJIbHOM Harpysku.

Tlpu nepenaye kKacatesibHOM HArpy3KH CTYTIEHSIMM UX 3HA4YEHHUS He
JOJDXHBI npeBbliaTh 10 % 3HaYeHHUss HOPMANbHOU Harpy3ku, MpU Ko-
TOpOii Npou3BoaAT cpe3 (11.5.1), ¥ mpUIoXeHHE CTyIeHel NOJKHO clie-
ZoBaTh 4yepe3 Kaxabie 15—30 c.

IIpu nepenave HenpepblBHO BO3pacTalollieif KacaTeJbHON Harpysku
CKOpOCTb Cpe3a NPUHMMAIOT B MHTepBaie 5—20 MM/MHUH TaK, YTOOBI
cpe3 NPOMU30LIE] B TEYeHHEe YKa3aHHOTO BPEMEHH.

11.5.3 MoMeHT OKOHYaHHS! UCITBITAHUS YCTAHABJIMBAIOT B COOTBETCT-
BUM ¢ yKaszaHusMH 11.4.5. Tlo oKOHYaHUM MCIIBITaHUA cienyeT 3aduk-
CHPOBaTh MAKCUMAJIBHYIO KAaCaTeJIbHYIO Harpy3Ky B MPOLIECCE UCTIbITAHUSA
Y NIPOU3BECTH OMNEpaLH, NpeRycMoTpeHHbIe 11.4.5.

11.6 IlpoBenenne MCHHTAHMS NO CHENHANLHO NOJArOTOBJICHHBIM
MOBEPXHOCTAM (CHOCO0 «MiameK») H METOI0M TOBTOPHOIO Cpe3a

11.6.1 Ilpu npoBegeHHH MCHBITAHHIA NO crocoby «mialeKk» Heob-
XOOUMO ITPOU3BECTH MMOATOTOBKY IPYHTa B IUIOCKOCTH Cpe3a B CJedy-
IOLLEH TTOCNEeNOBATEIbHOCTH:

- MoCJie UCIIBITAHUSA Ha Cpe3 LeIMKA MPYHTa NMPUPOXHOIO CIOXEHUs
YCTaHOBKA. IOJDKHA GbITh YaCTHYHO AEMOHTHPOBaHA (KpOME aHKEPHOTo
YCTpOCTBa);

- LeJMK IPYHTa B KOJIbLE CJeAyeT MepeBepHYTh CPE3aHHOW Iio-
BEPXHOCTBIO BBEPX;
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- TOBEPXHOCTH CPe3a J0JDKHA ObITh 3aYHILIEHA M BHIDOBHEHA 3aMOTULIO
C KpasiMH KoJIblia;

- B BBIpa0OTKE ClielyeT 3a4UCTHTh MIOBEPXHOCTh MPYHTA U BHIDOBHATD
B IpeAenax Iomagy, nuaMeTp Kkotopoit Ha 20 — 30 cM AoKeH MpeBbi-
1IaTh JUAMETP KOJIbLA.

11.6.2 B cayyae McnbITaHKS C NPEABAPUTEBHBIM 3aMaYBaHHEM IPYHT
B KOJIbUE U Ha 3aYMILEHHOW MOBEPXHOCTH BHIPAGOTKH 3aMayMBAIOT O
3alaHHOrO 3HAYEHUS BIAXHOCTH.

11.6.3 Mocne 3aBepilleHHS MOATOTOBKM TPYHTA B IUIOCKOCTH cCpesa
UeJHUK FPYHTA CIIeAyeT CHOBA MepeBepHYTh U YCTAHOBUTH HA 3aYHMILLEH-
HYIO ITOBEPXHOCTH BBIPAOOTKH.

Janee ciefyeT MOAHATH KOJBLO BBEPX Ha 5 — 10 MM 1st 06pasoBaHus
B IUIOCKOCTH Cpe3a 3a30pa MeXRY KOJBLOM M MOBEPXHOCTHIO FPYHTA BbI-
pabGoTKH, CMOHTHPOBATh YCTAHOBKY B 1I€IOM U MPOBOAMUTb UCIIBITAHUE.

11.6.4 UcnbiTanue cieayeT MpoAoXaTh QO TEX MOp, MOKA COIl-
POTHBJIEHHE Cpe3Y T HE JOCTHTHET MOCTOSTHHOTO 3HaYeHMH.

11.6.5 INpu npoBeneHUH UCTIBITAHUIA MO CIIOCOGY MOBTOPHOTO Cpe3a
CMeLUaIbHAs TOArOTOBKA 'PYHTA B IUIOCKOCTH cpe3a He TpebyeTcs.

[Mocne 3aBepiueHus cpe3a UEAMKa IPUPORHOLO CIOXEHHUS YCTAHOBKY
YaCTHYHO JEMOHTHPYIOT, AaBJIeHHE B JOMKPATaX CHUXAIOT O HYJ/IS, CHU-
MaIOT NMpOruboMepsl, perMCTPUpPYIOLLMe BepTHKAIbHbIE Aedopmaiuu. Io-
Ka3aHHUSl TOPU3OHTAIBHBIX TPOrHOGOMEPOB OCTAIOTCS HEM3MEHHBIMH, T. €.
duxcupyior fedopMauun CABUTA, MONYYEHHBIE MTPH MCIIBITAHMM HEIUKA.

11.6.6 B nepenHeit yacTd CABMHYTOrO LI€JIMKA YCTAHABIMBAIOT YIIOp
JUIS BO3BpaTa LEJMKa U TMAPOAOMKPAT, ONMPAIOLUIACS Yepes MOAKIaI-
HYIO TUTHTY B CTeHY BbIpaGoTku. Co3laBasi B JOMKpaTe NaBJjieHHE, MepeMe-
WIAIOT COABHHYTHIM UEJHK B UCXOAHOE MOJOXEHHE, KOTOPOE OH 3aHUMA
o Hayana caura. I[Ipu JOCTHXEHMM LIEJIMKOM MCXOMHOIO TMOJOXEHUS
nporuGoMepbl, GUKCUPYIOILHE FTOPHIOHTAIBHBIE AehOopMaLIHK, TTOKAXYT
HYyJIEBbIE 3HAYEHUSI.

11.6.7 loMKpart u ynop JuUisi BO3BpaTa LeIMKa CHUMAIOT ¥ BHOBb MOH-
THUPYIOT YCTaHOBKY. [IpOU3BOAAT CABMT LIEJIMKA IO paHee CPe3aHHOM MMo-
BEPXHOCTH B COOTBETCTBHUH C TpeGoBaHHsMH 11.4.

11.7 O6paboTka pe3yabTaToB

11.7.1 ITo u3MepeHHBIM B MpoLecce MCNBITAHUA 3HAYEHHSIM HOp-
MaNbHOM M KacaTe/bHON HAarpy3oK BBIYHCISIIOT KacaTeJlbHble M HOp-
MaJbHbIe HanpspkeHus t U o, MIla, no ¢opmynam:

41



TrOCT 20276—99

0 P

v== (L) o=, (11.2)

rie Qv P — COOTBETCTBEHHO KacaTeJibHasi U HOPMaJibHasi Harpy3Ku K
TUJIOCKOCTH cpe3a, KH;
A — mowanp cpesa, cM2.

Ilo u3MepeHHBIM B Ipoliecce UCIBITAHUIM 3HAUeHUsM nedopmanvit
cpesa Al, COOTBETCTBYIOLIMM DPA3IMYHBIM HAMPSKEHUSIM T, CTPOAT rpa-
duxk 3aBucumoctu 1 = f (Al) (cM. npwioxenue J).

3a conpoTuBIeHHe TPyHTa NPUHUMAIOT MAKCHUMAaJIbHOE 3HAYEHUE T,
rojiyueHHoe mno rpaduky t = f (Al) npu 3HaueHusix nedopMaluit Al, He
npesblammx 50 Mm.

11.7.2 Yron BHYTpeHHEro TpeHus ¢ M YAeJbHOE CLEIUIeHHe ¢ onpe-
JenstioT 1o rpaduky 1 = f (p) (cM. npuioxenue JI), NocTpoeHHOMY 10
pe3yJiibTaTaM He MeHee 4YeM TpeX MCIIbITaHMi 1ieJuKoB rpyHTa (11.1.3).

3HayeHHe ¢ ONpeNeNsIOT KaK OTPe30K, OTCEKAeMbIil OCpeIHS oI
npsiMoit rpauka, nMpoBeJeHHO! METONOM HaMMEHbLIMX KBagpaToB MJIK
rpaM4ecKMM METOIOM, HAa OCH OpJMHAT, a Igp — KaK YroJl HaKJIOHa
3TOU npsiMoil K ocH abcice.

11.7.3 To rpaduxy © = f (p) NPOBOAAT KOHTPOJb UchbiTaHU. [Ipu
pa3bpoce ONbITHBIX JaHHBIX OTHOCUTENbBHO OCpeNHSIOLEe MpsMoi 0o-
Jiee yeM Ha 30 % cpenHero 3HaYEHHUS T Pe3yIbTaThl HCIILITAHUI MpU3HA-
IOT HEYAOBJIETBOPUTENIbHBIMU U VICIILITAHUSI TIOBTOPSIIOT.

12 MeTtoasl BpamaTebHOT0, NOCTYNATEIbHOIO
H KOJbIEBOIo CPe30B

12.1 CymmocTs MeTon0B

12.1.1 WUcnpiTaHus rpyHTa BpalLATENbHBIM, MIOCTYTIATEIbHBIM U KOJb-
LIEBBIM CPe3aMU MPOBOSIT U1 ONPEAEICHNUS CIENYIOLNX XapaKTePUCTUK
MPOYHOCTH: CONPOTUBJIEHMS [PYHTA CPe3y T, YIJIa BHYTPEHHETO TPEHUS @,
YAESABHOTO CLETUIEHUSI ¢ ¥ OLEHKU IPOCTPAHCTBEHHONH M3MEHYUBOCTH
MIPOYHOCTH TPYHTOB ISl MECKOB, TIMHMCTBIX, OPraHO-MUHEPAIbHBIX U
OPraHMYECKNX TPYHTOB, B TOM YHCIE C KPYNHOOOJIOMOYHBIMM BIKJIIO-
YyeHUssMH pa3MepaMu 2 — 10 MM B KonnuecTBe He Gonee 15 % no Macce.

VYcnoBusi npUMEHEHUsT METOIOB NMpuBeeHb! B Tabnuue 12.1.
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Tabnummoma 12.1

Vcaosusa NPpUMEHCHKA METOJA
Meron IpynTH Iunporeo- Mecto I'my6ouna | Munumans- | MuauMans- | MuEEUMans-
HCHBI:fa- JoryyecKue | TPOBEACHMS | MCIBITA- | HBIM ZMaMeTp | MBI AuaMeTp | Hasl Iowman-
HHH yCJIOBUSA MCIBITABKMS | HUMA, M | CKBaXWHBI, obcaHpIX Ka cpesa
MM TPYO, MM | TpyHTa, cM?
Bpawa- | Cyrnmunxy, russ ¢ I, > | Beme | B maccuse {0,520 89—146 89—146 200—600
TenbHbIN | > 0,50 HMXeE HHUXe 3a-
cpes OpraHo-MHHEpaJIbHbie H | YPOBHSA 605 Oypo-
OpraHu4eCcKue TPYHTH nom3eM- |BOW cKBa-
HBIX BOI | KMHBI
To xe | Cyrmunxu rmmuel ¢ [, > 1{To xe B maccuse | 0,3—20 — — 200—600
OpraHo-MMHepaNbHbIE U ¢ moBep-
OPraHWYECKUE TPYHTH XHOCTH
Hocry- {Ilecku (ycToiiumsnle B|Bnilie B crenkax|0,5—20 89—146 89—146 300—600
NaTeNb- | CTEHKaX CKBAKWHBI) YPOBHA OypoBoii
HBI Cynecu ¢ I, € 1; cyrmuH- | on3eM- CKB2XMHBI
cpes kY, rMebl ¢ I; < 0,75, B|HBIX BOX
TOM YU ClIe 3aTOpGOBAHHbIE
Toxe |Ilecku, B Tom umcae c|Brume u |Huxe 3a-(0,5—50 | 146—168 146168 150—300
NPYMECHI0 OPTaHHYECKHX | HIKE 6osa 6ypo-
BellecTB (HEYCTOMYMBHBIE B | YPOBHA BOM CKBa-
CTeHKaX CKBaXMHBI MJIM [HOJ3€M- | KHHBI
3aJieraioime ¢ IIOBEPXHOC- | HBIX BOI
TU JHa aKBaTOPHH)
e ————

66—9.70C 1LDOJ



R Ilpodosncenue mabauyes 12.1
VYcnoBus npuMeHEHUs MeTona
Meron [pynTH Tunporeo- Mecro I'ny6una | MuHnmanb- | MuauMans- | MuHMMaIb-
ncnb;xra- JIOrMYecKHe | IPOBEACHMUS | MCITHITA- | HEI JMaMeTp | HB IMaMeTp | Hasd rutowIan-
HH YCIOBMA | MCNIBITAaHMA | HHSA, M | CKBROXMHBEI, obcamHBIX Ka cpesa
MM Tpy6, MM | rpyHTa, cm?
To xe Cynecu ¢ I; > 1; runsi ¢ | To xe B maccuse |0,5—20 — —_ 150—300
I,>0,75
OpraHo-MHHepaJIbHHE H
OpraHMuYecKue rpyHTH (3a-
JIeraloniye ¢ IOBEPXHOCTH
TPYHTOBOrO MAcCWBa HJIH
JHa aKBaTOPHH)
» Opraso-MHHepanbHble ¥ [Bouze 1 (Huxe 3a-{20—30 146 146 300—600
OpraHWYeCKHe FPYHTHI (He | HHXe 601 Gypo-
3ajIerajoHe ¢ NOBEPXHOC- | YPOBHA BOM CKBa-
TH I'PYHTOBOI'O MAacCHBa|MIOA3CM- |XHHH
WIM IHA aKBaTOpHH) HEIX BOI
Konsue- { Cynecu ¢ I; > 1; cyrman- | Beie B crenkax|0,5—30 89—146 89—146 300—600
BOU cpe3 | K, MHNI ¢ [; > 0,75 (3a- | ypoBHS 6ypoBoi
JIETAIOLLME C TIOBEPXHOCTH |TIOA3EM- | CKBAXMHBI
PYHTOBOTO MAacCHB2 WIH | HRIX BOA
JIHa aKBaTOpHH)
To xe¢ |OpraHo-mMuHepanbHbie ¥ |Boinue u | To xe o Beeir] 89—146 89—146 300—600
OpraHHYeCKHe IPYHTH (3a- | HIXKe TONIE

66—9L70T7 1D01



Oxonuanue mabauyw 12.1

YcnoBust npuMEHEHHsT MeToda

Meton TpynTHt Funporeo- { Mecto | Dny6uwa | Munmmans- | MunvManb- | Munmmans-
Hemnbira- NIOTHYeCKHe | IPOBENEHWS | MCTIBITA- | HEIA TMaMeTp | Hellt IMaMeTp | Hasl TUIoLan-
Hu# YCMOBHSL | MCTIBITaHMs | HMSI, M | CKBaXWHB, | OBCAZHEIX Ka cpe3a

MM Tpy6, MM | TpYHTa, cM?
neraouye ¢ MOBEPXHOCTH | YPOBHS
TPYHTOBOTO MaccHBa WM |nonseM-
IHa aKBaTOPHM) HBIX BOM
» OpraHo-MuHepanbHbIe H [ To xe To xe To xe 89146 89—146 300—600
OpraHWyecKMe I'pyHTH (He
3aJeralouue ¢ MOBEPXHOC-
TH T'PYHTOBOTO MACCHBa
WY IHA aKBaTOpHH)

154

66—9L707 1DOI
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12.1.2 XapakTepuCTHKU OMPENEISIOT MO pPe3yabTaTaM UCIBITAHUMK
IPYHTa B CKBAXWHAaX ¥ B MAaccHBe BAABJIMBAIOUIMMM M KAcATEJbHbIMH
Harpy3kaMu, mnepeaBaeMbIMU Ha TPYHT Yepe3 KOJOHHY LITaHT U pabo-
YU HAKOHEYHUK Pa3JIMYHOM KOHCTPYKUMH B 3aBUCHUMOCTH OT criocoda
nepeaavyn cpe3aroumero yCuiusi.

12.1.3 HcnwpiTaHue BpalllaTeNbHBIM CPE30M IPOBOMSAT B YCJIOBHUSAX
OpaKTUYECKOro OTCYTCTBUSL APEHUPOBAHUA IYyTEM IMPHIOKEHUS TOPH-
30HTAJIBHOM KacaTeJIbHOM HAarpy3Kv U CMELUEHMs PYHTA MO LWIMHIPH -
YeCKOW IMOBEPXHOCTH, 0OpazyeMoil BpallleHHEeM KpPbUTbYATKH HUXE 3a-
6051 CKBaXXHMHbI WIM B MaccuBe.

Hcnpitanue nocrynareibHbIM CPe30M INpeaBapUTENIbHO YILUIOTHEH-
HOTO WJIA HEYIUIOTHEHHOI'O HOPMAJIBHBIM AABJIEHUEM IPYHTA MPOBOASAT
MyTEM MPUIIOXKEHMST BEPTUKAIBHOM KacaTeJIbHOM Harpy3KM M CMELEHUSI
rpyHTa no 60KoBoi1 [MOBEPXHOCTH, 00pa3yeMoil B CKBAXHHE BEPTHKAIBHBIM
repeMelieHueM paboyero HAaKOHEYHUKA € MONepeYHbIMHU JIOMACTIMM.

HcnbiTanue KONbLIEBBIM CPE30M IPEABAPUTENLHO YILIOTHEHHOTO WU
HEYIUIOTHEHHOIO HOPMAJIbHBIM JaBIEHHEM IPYHTA MIPOBOAAT MyTEM MpPH-
JIOXEHHsI TOPU3OHTAIIbHON KacaTe/ibHOM HArpy3kud U CMELIEHMs TPYHTa
Mo UMWIMHAPHUYECKOH MOBEPXHOCTH, 0Opa3yeMoit B CKBAXHHE BpalleHH-
eM paboyero HaKOHEYHUKA C MPOAOJbHBIMHU JIOMACTAMH.

12.1.4 VicnipiTaHusl NOCTYIAaTeIbHbIM Y KOJILLEBBIM CPE3aMU ITPOBO-
JT 110 CJERYIOLMM CXeMaM:

- KOHCOJIMIWPOBAHHBIA Ccpe3 — [UISl OMpelNeNieHUsT XapaKTEPUCTUK
MPOYHOCTH MECKOB CPEAHE IITOTHOCTH U PHIXJIBIX MATOBIAXHBIX U BIaX-
HBIX, A TAKXKE IMIMHUCTBIX ¥ OPraHO-MHUHEPAIbHBIX TPYHTOB C [TOKa3aTesieM
TeKydecTd 0 < /; <0,75 B cTaGMIM3MPOBAHHOM COCTOSTHUH;

- HEKOHCOJIMAUPOBAHHBIN cpe3 — VISl ONpeNe/IeHUs XapaKTePUCTUK
TIPOYHOCTH BOMOHACHILIEHHBIX IMHACTBIX TPyHTOB (5,20,85) ¢ mokasa-
TeaeM Tekydectd [, > 0,50 B HeCTaAOUIN3MPOBAHHOM COCTOSIHMH.

12.2 MeTon BpamaTejbsHOro cpesa
12.2. 1 Obopydosanue u npubopvt

12.2.1.1 B cocras ycTaHOBKH It MCIIBITAHKMSA TPYHTA BpallaTelbHbIM
CpEe30M JOJIKHBI BXOJLHMTD:

- pabounii HAKOHEYHUK C JIONACTAMU (KPBbLIbYATKA);

- IUITaHTH;
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- YCTPOMCTBa IUISl CO3NAHUS ¥ U3MEPEHHS KPYTSILUEro MOMEHTa;

- YCTpOMCTBO JUIS BAABNMBAHMS KPBHUIBYATKH B PYHT.

JUs ucribITaHUS FPYHTa B MACCHBE YCTAHOBKY JOTIONHSIOT YCTPOMCT-
BOM IUISI OTKJTIOYEHMSI KPBUIBYATKHM OT LUTAHT, NO3BOJISIOIIUM H3MEPATD
TPEHUE LUTAHT O FPYHT NPH HENOABUXHOMN KPbUIbYATKE.

12.2.1.2 KOHCTPYKUUA YCTAHOBKH JOJXHA 06ecrieynBaTh:

- BAABJIMBAHHE KPBUIBYATKM B IPYHT HHXe 3a00s1 ONBITHOM CKBa-
XHHBI WIM B MacCUB M HUKCaLHIO ee Ha 3aJaHHOIM rIyOMHe;

- Mepefiayy KpyTsILIero MOMEHTa Ha KPbUIbYATKY;

- TPaNYMPOBKY YCTPOMCTBA Ik U3MEPEHUS KPYTALIEro MOMEHTA;

- ¢ukcupoBaHHMe LITAHT Ha 3aJlaHHON TIYOHMHE, MCKIIIOYalollee ca-
MOIIPOU3BOJIbHOE BEPTHKATLHOE ¥ N'OPU3OHTAILHOE MepeMEILEHHUS IIITAHT
M KPBUIBYATKH.

12.2.1.3 YcTaHOBKH HOJIXKHBI UMETh TEXHUYECKUIA TACTIOPT, MHCTPYK-
LMIO 1O 3KCIUTYaTalUyu U rpafiyMpOBOYHYIO TAOMMUY NpennpUATHS—U3-
TOTOBMTEJISI U3MEPHUTEIIBHOIO YCTPOMCTBA.

12.2.1.4 TIoBepKH N3MEPUTESILHOTO YCTPONCTBA HEOOXOXUMO BBHIITOJIHATH
TIPH NOJYYEHUM ero C MPeanpusiTHs U Tiepel BhIe3IoM Ha MosieBble pabo-
Thl, HO He peXe OLHOIo pasza B 3 Mecsilia, a TAKXKE IMOC/e BbIABICHHAS U
YCTpaHEHUs] HEUCIIPABHOCTEH M3MEPUTENBHONO YCTPOKCTBA WIIM 3aMEHBI
ero getaneil. Pesynbrarsl noBepok cienyer odopMISITh aKTaMH.

12.2.1.5 Tlepuonuyeckn HEOOXOAMMO POBEPATH NMPIMOJMHEHHOCTD
LUTAHT TIyTeM UX COOPKM B 3BEHbS JUIMHOM 3 M Ha POBHO# MOBEPXHOCTH.
OTKJIOHEHME 3BEHBEB LUTAHT OT MPSAMOM JMHUM HE NOJXHO TNpeBHILIAThH
3 MM B 10001 IUTIOCKOCTH 1O BCel IMHe mpoBepsieMoro 3BeHa. Conps-
XEHHUs 3BeHbEB LITAHT TAKXE JOJDKHBI 06ecreYuBaTh NPSIMOJTHHEHHOCTb.

12.2.1.6 B 3aBUCMMOCTH OT BMAA M COCTOSIHUSA TPYHTa MCIIOIB3YIOT
cenylolMe TUITbI KpbUlbYaTKu (npunoxeHue M):

- Tdn | — fpy UCTIBITAHUAX DIMHUCTHIX rpyHTOB ¢ 0,5 < I, <0,75,
OpraHO-MKHEPATbHbIX IPYHTOB, B TOM YHUCHE C KPYMHOOGIOMOYHBIMH
BKJIIOYEHHSAIMH pasmepaMu 2 — 10 MM B konuyectBe MeHee 15 % no
Macce;

- TMn Il — npu McHbITaHUSX DIMHUCTHIX IPYHTOB € I, < 1, opraHo-
MHHEPAIBHBIX, B TOM YMCJIe C KPYIMHOOOIOMOYHBIMU BKIIOYEHHSIMU pa3-
MepoM Gonee 10 MM B Kosmyectse MeHee 15 % mo Mmacce;

- tin 11l — npy MCTIBITaHMSX DIMHUCTBIX TPYHTOB C I; > 1, opraHo-
MMHEPAIbHbIX ¥ OPraHMYECKMX IPYHTOB (6€3 KPYIMHOOOJIOMOYHBIX BKIIO-
YeHUi).
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12.2.1.7 YcTpoiicTBO Inst USMEPEHHs KPYTAIIEro MOMEHTa HOJIXHO
6bITh NporpanyvposaHo. [1o pesynbrataM rpafyMpOBKH COCTaBASAIOT Ipa-
duk (Tabnumy) 3aBUCUMOCTH KpyTsuiero MoMmeHta M, KH - cM, ot mo-
Ka3aHU# M3MEpUTENBHOro ycrpoictsa N, cM, ¥ BBIYMCISIOT [MOCTOSH-
HYIO XapaKTepUCTUKY M3MEPUTENILHOTO ycTpoiicTBa n, KH, rmo ¢opmyire

n=" (12.1)

12.2.2 IToozomoexa k ucnsimanuo

12.2.2.1 Ilpn MCNBITAHHU TPYHTA B CKBAXMHE ITPOXOAKY ONBITHOM
CKBAXWHbBI OCYLUECTBJISIOT C YY4ETOM yKa3aHuil 4.4.

3a60ii ONBITHON CKBAXKHBI AOJKEH ObITh pacrmonioxeH Ha 0,4 — 0,5 M
BBILLIE OTMETKM MCIBITAHUS FPYHTA.

12.2.2.2 Co6paHHYyI0 KOJOHHY LITAHT C KPbUIBYATKOM OOILEH IUTHHOMK
Ha 0,8—1,2 M GoJiblue rTyOMHBI OTMETKH HCIIBITAHUSI TPYHTA BEPTHKAJIb-
Ho (IO OTBECY) OMYCKAIOT B CKBAXWHY M IUIABHO BAABJIWBAIOT B IPYHT,
3ary6ss KpbUTBYATKY 10 OTMETKHM HCIBITAHWSA.

12.2.2.3 [1pu McnbITAHUK TPYHTA B MACCHBE KPbUIBYATKY BAABIMBAIOT
B I'PYHT, IIPUMEHSIA B cllydae HEOOXOAMMOCTH pbIYaru, JOMKpaThl WU
CITeLlHATbHBIE YCTPOMCTBA, ITOCTEIIEHHO HApallyBast KOJIOHHY IUTAHT.

12.2.2.4 Tlocne Norpy>xeHusi BepX KOJOHHBI LUTAHT COEAUHSIIOT C IO~
JIOBKO# YCTpOICTBa ISl CO30aHMS M U3MEPEHMS KPYTSLIEr0O MOMEHTA U
3aIMChIBAIOT HAYaJbHbIE MMOKA3aHHUS IPUGOPOB.

12.2.3 IIpoeederue ucnsimanus

12.2.3.1 C noMouipI0 YCTPOHCTBA LTS CO3AAHUS KPYTHILETO MOMEHTA
BPAli3IOT KOJIOHHY LUTAHT C XPHUIBYATKON C YIIOBO#I cKopocThio 0,2 —
0,3 rpag/c. ITo Mepe BpalUeHUsT 3aMMCHIBAIOT [TOKA3AHHUSI MPUOOPOB ISt
H3MEPEHHUSI KPYTSILIEro MOMEHTA IO JOCTHXEHUSI MAaKCUMAJIBHOIO ITOKa-
3aHUs N__ . COOTBETCTBYIOILETO MAaKCHMAJIbHOMY 3HAYEHHIO KPYTALLETrO

max’
momendTa M

12.2.3.2 Jlanee npomosxaioT BpallleHHe C YIJIOBOM CKOPOCTbIO 2—
3 rpanm/c Ko yCHOBHO# CTabWIM3ALUWH 3HAYEHUH KPYTALIErO MOMEHTA,
OCTHraeMoit 3a 2—3 MOJHBIX 0060pOTa LITAHTH, ¥ 3aMMCHIBAIOT YCTAHO-
BHUBLUEECS ITOJMOXKeHHE Ny, COOTBETCTBYIOLIEE YCTAHOBUBIIEMYCS 3Ha-

YEHHUIO KPYTALLEro MOMeHTa M.
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12.2.3.3 Ilpu UcCNIBITAHMM FPYHTA B CKBAXXHHAX MOXHO HE YYUTHIBATh
TPeHHE LITAHT KPbUIBYATKH 1O TPYHTY M KPYTALIMA MOMEHT Ha Ipeofo-
JICHHE 3TOTO TpeHUs: M, IPUHMMATh PABHBIM HYJIO.

12.2.3.4 Tlpy ucnbITAHUM TPYHTa B MacCHBe [UIs ompeneneHus M,
OTCOEMUHSAIOT KPHUIBYATKY OT KOJIOHHBI HITAHT M OIpemeNsioT NnokKasa-
HHEe H3MEPMTENHLHOIO npudopa N, B cooTBeTCTBHH € 12.2.3.2.

12.2.3.5 AcniplTaHus B MACCHBE MOXHO IPOBOJIMTh IO TIIYOUHBI, TAE
OTHOLUEHHE

M > (),5_
(4

IpH MEHBIIMX 3HAYEHHUSIX STOr0 OTHOIUEHHUS MUCIBITAHWE CIENyeT
NPOBOAMTH B CKBAXHUHE.

12.2.3.6 B npouecce MCNBITAHUA BEAYT XypHal1, ¢opMa KOTOpOro
MPUBENECHA B MPWIOXEHHH B.

12.2.4 Obpabomka pe3yasmamoe

12.2.4.1 ITo naHHBIM UCTIIBITAHUH BBMMHCIAIOT KPYTSUIHE MOMEHTHI
M_... M_n M, o dopmynam:

M ..=nN_., (12.2)

M. =nN,, (12.3)

M,=nN,, (12.4)

rme n — TIOCTOSIHHAsI U3MEPUTEJILHOTrO YcTpoiicTBa, KH, onpene-
JiieMasi 1o pe3yJbTaTaM IpalyHpOBKH;

N Nwr — MaKCHMAJIbHOE M YCTAHOBUBLLEECS MTOKa3aHMUSI U3MEPH-

TEJILHOI'O YCTPOMCTBA, CM;
N, — T10Ka3aHHUE U3MEPHUTEJIBHOIO YCTPOMCTBA, XapaKTepU3y-
Iollee TPEHHE IUTAHT O IPYHT NP OTKIIOYEHHOH KpbUlb-

4yaTKe, CM.
12.2.4.2 3a conporuBieHue IpyHTa cpesy 1., MIla, npuxHumalor
3HaYeHHe, onpefesieMoe o ¢opmyie

M -
T max ‘_M—é‘ﬂ, (12.5)

rme B — mOCTOSIHHAsi KpbUILYATKH, CM>, TIPMHHUMAeMast B 3aBUCMMOCTH
OT THUIIAa KPBUIBYATKHU I10 MPIIOXEHHI0O M.
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12.2.4.3 [Inst TIMHUCTHIX, OPraHO-MUHEPAIbHBIX U OPraHHYECKUX
rpyHToB ¢ I; > 1 B HECTaGMIM3HPOBAHHOM COCTOSIHUH ONpENENISIOT
yroJi BHyTPEHHETO TPEHUs! U YIAEeJIbHOE CLeIUIEHHE ¢, IPHHUMAs! YCJIOB-
HO @ =0uc=r, .

12.2.4.4 o 3HaYeHUSM T,,,, OLIEHUBAIOT XapaKTeP MPOCTPAHCTBEHHON
M3MEHYMBOCTH MIPOYHOCTH rPYHTOB B cooTBeTcTBMH ¢ TOCT 20522.

12.3 Meron mocTynaTeisHOro cpes3a
12.3.1 Obopydosanue u npubopot

12.3.1.1 B cocTaB ycTaHOBKM [UISi MCITBITAHMS TPYHTa METOIOM IOC-
TYMaTENbHOTO CPe3a AO/XHBI BXOAMUTB:

- paboyuil HAKOHEYHUK CO LITAMIIAMU-JIOTIACTAMY MM ABYMS TMOJ-
BUXXHBIMHU CPE3HBIMH TIACTHHAMH;

- IITAHTH (HAPYXHbIE M BHYTPEHHHE WIK HAPYXHbBIC U BHYTPEHHME C
BHYTPEHHUMH CTEPXHSIMH);

- YCTPOMICTBO JUisl CO3MaHUS U U3MEPEHHUsI HOPMAIBHOTO AABJIEHHUS K
MJIOCKOCTH Cpe3a IpyHTa;

- YCTPOHCTBO JJIsi CO3MAHHUS U U3MEPEHHUS KacaTelbHOU HAarpys3KH;

- YCTpOMCTBa ISt U3MepeHHs aedopMaLMil CXaTHS U cpe3a IpyHTa U
MPHUKIIAAbIBAEMOH HArpy3KH.

12.3.1.2 KoHCTpyKUMS YCTAHOBKH AOJLKHA 0GECIeYHBaTh:

- NIOrpyXKeHue paboyero HAKOHEYHMKA B IPYHT HMXe 320051 CKBAXU-
HbI WIM B MacCHB;

- ¢pukcupoBaHuKe LIUTAHT HA 3aMaHHOM IyOMHe, UCKITIoYalolIiee repe-
Jlady HOPMAJIbHOTO [JABJICHUS HAa LUTAMIIBI-JIONACTH;

- nepejavy ¥ U3MepeHue HOPMATLHOrO PaBHOMEPHOTO JAABJICHUS Ha
PacIlOpHbINA LLTAMIT;

- nepefavyy ¥ u3MepeHHe CTYIIeHYaToi UK HeNPEePbIBHO Bo3pacTalo-
wIe# cpe3amolei Harpy3kd Ha IITaMIIbI-JIONACTH M CPE3HBIE IUIACTHHBIL,

- 'PadyHMpPOBKY U3MEPUTENIbBHBIX YCTPOHUCTB.

OCHOBHBIE NMapaMeTphl YCTAHOBKU IPUBEAEHH! B MpuioxeHuy I1.

12. 3.1.3 IIpAMoOIMHEHHOCTD IITAHI HAPYXHBIX U BHYTPEHHHUX CTEp-
XHeii nmposepsiioT o 12.2.1.5.

12.3.2 IIodzomoexa K ucnsimanuio

12.3.2.1 IIpn ¥cnbITAHWK TPYHTA B CKBAXWHE MPOXOAKY CKBAXUHBI
OCYLIECTBJISIIOT C yueToM 4.4.

50



rOCT 20276—99

3aboit ONBITHOM CKBAXWHBI, PeHA3HAYCHHOM VIS MCIIBITAHUS IPYHTA
B €€ CTeHKax, JOJDXeH ObITh Ha 1—2 M HHXe OTMETKM WCITHITAHHUSA.

B ciyyae ucnbiTaHMsI IPYHTa HIXe 3a00st CKBaXHHBI OTMETKA 33605
JIOJXHA OBITh Ha 1 M BbIlIIE OTMETKM MCIIBITAHMS.

12.3.2.2 IIpousBoaaT onepalMi B COOTBETCTBHU C TpeGOBaHUSIMU
12.2.2.2, 12.2.2.3.

12.3.2.3 IIpoBepsioT NOABMXHOCTb IHTAMITOB-JIONACTEH M CPE3HBIX
rIacTiH. OHM NOJDKHBI EpEMEeLaThCs JIETKo, TUIABHO, 6e3 PHIBKOB.

12.3.2.4 Ilpu MCOBITAHWM TPYHTA B CTEHKAX CKBAXWHBI BBHITOJIHAIOT
npoWIMPOBAaHUE 3THX CTEHOK Ha OTMETKE MCITBITAHUS AByX—YeThIpex-
KPATHBIM ITOXBEMOM M BIABIMBAaHHEM (pacXxo[Koif) paboyero HaKoHey-
HuKa Ha seicote 0,4 — 0,5 M. Tlocse pacxonku paboumit HAKOHEYHUK
JOJKEH NepeMelnaTthes B npeaenax npodminpoBaHHOIO y4acTkKa CKBa-
XHUHBl ¢ MUHUMAJIbHBIM TPEHHEM O TPYHT.

12.3.2.5 Ilpyn ucnbITAHUSAX FPYHTA HIXe 330051 CKBAXXMHBI MJIK B Mac-
CHUBE BBIMOJHSIOT PACXOJKY CPE3HbIX [UIACTHH MYTEM JABYX—YeThIPEXKPAT-
HOTO MX MaKCHMAJIbHOIO ITOIbEMa M OINYCKAHHUS C ITOMOLIBIO HArpy304-
HOTO pblyara yepe3 KOJIOHHY BHYTPEHHHMX CTepXHeil. 3aTeM cpe3Hbie
IUIACTUHBI OCTOPOXHO IMOJHMMAIOT BBEPX Ha BBICOTY HX XOAa M peruc-
TPUPYIOT MAKCUMAJIBHOE COTIPOTHRIICHHE NepeMELIEHUIO CPE3HBIX TUIac-
THH KOJIOHHBI BHYTPEHHHUX CTEPXHEN U TPEHHE CPE3HBIX IUIACTHH O IPYHT
¢, KH. Tlocne 3Toro cpe3Hble ILIACTMHBI BO3BPAILAIOT B UCXOXHOE ITO-
JIOXeHHe. MOHTHPYIOT MEXaHHM3MBI JUISI CO3MaHHUA U H3MEPEHMS HOp-
MaJILHOTO JIaBJIEeHUS M KacaTeJIbHOM Harpysku.

12.3.2.6 YcraHaBRIMBAIOT NPUOOPH! 11t M3MepeHUs iehopMaluii rpyH-
Ta Y 3aTMCBHIBAIOT UX HAYAJIbHBIE ITOKA3aHUSL.

12.3.3 Ipoeedenue ucnvimanus

12.3.3.1 McnibiTaHKe TPYHTa B HEKOHCOJMUAUPOBAHHOM PEXMME IPO-
BOISIT HE MEHEE YeM NPH TPeX Pa3IMYHbIX 3HaYeHUSIX HOPMAJIBHOIO AaB-
JIeHUst, TpUBeOeHHBIX B Tabnuue 11.4. HarpyxeHue rpyHra mpu 3ToM
IMPOU3BOIISIT Cpa3y B OJHY CTYNEHb.

12.3.3.2 Tlocne mepenayu HOPMAJIBHOM HArpy3KH IPOU3BOAAT Cpe3
IPYHTa 3a BpeMsi He Gojiee 3 MMH ¢ MOMEHTa OKOHYAHHUS NMPUWIOXEHHUSA
HOPMAJILHOIO JABJIEHUS.

IIpu nepenaye KacarenbHO#M HArpy3KH CTYNEHSIMM MX 3HAYEHUS HO-
JOKHBI cocTaBisTh 10 % 3HaueHHsI HODMAJIBHOM HArpy3KH, IIpU KOTOPOIA
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MPOU3BOIST CPe3; MPUIIOKEHHE CTYTIEHEH JOJIKHO C/IeIOBaTh Yepes3 Kax-
npie S — 15 ¢.

Ilpy HempepbpIBHO BO3pacTaiolied KacaTeabHON Harpy3ke CKOpoCThb
cpe3a cjiefyeT NpUHUMAaTh B UHTEpBaJie 2 — 5 MM/MHH TaK, YTOOHI HC-
MbITAHKE ObUIO 3AKOHYEHO B TEUEHWE YKa3aHHOIO BPEMEHH.

12.3.3.3 Tocyie oxoHYaHHSI UCIBITAHHUS IPYHT Das3rpyXaloT, HITaM-
MbI-JIONACTU U CPE3HbIE TUIACTUHBI BO3BPALLIAIOT B UCXOXHOE MOJIOXEHUE,
a JIONACTHOM MPECCHOMETP-CABUIOMED JEMOHTUPYIOT.

12.3.3.4 [1pu KOHCONUAMPOBAHHOM PEXMME UCIBITAHUS CHAYaJIa clie-
DyeT MPOU3BECTH MPEABAPUTENIbLHOE YIUIOTHEHWE FPyHTa, a 3aTeM cpe3
rPYHTA CTYIIEHYATOM WM HEINpepblBHO BO3pacTalolleil KacaTeJbHOH Ha-
Ipy3KO#t.

12.3.3.5 [IpenBapurenbHOE YIUIOTHEHHE IPYHTA MPOU3BOASIT TIPU HOP-
MAaJIbHbIX JABJIEHUSX p, TPU KOTOPLIX Jajiee OINpPeAesIIOT CONPOTUBICHUE
rpyHTa cpe3y t. 3HaUYEHHUS JABJIEHUI U CTYNEHH HArpyXeHUS MpUHUMA-
10T 1o Tabuue 12.2.

Ta6banuuna 12.2

HopmanbHoe

ny6una CryneHu
apiieHue p, MIla

Tpyntt vcnbita- - ’ JAaBIeHUS

HUS, M P 7 Py A p, MIla

[Mecku KpynHbie U cpeareit kpynuoc- | 0,5—10 1 0,1 | 0,3 | 0,5
TH MJIOTHBIE 0,1
Tnunbic 1, <0 11-30 | 0,1 {0,35] 0,6

[Mecku KpynHble ¥ cpeateit kpynuoc- | 0,5—10 [ 0,1 | 0,2 | 0,3
TH cpelHeil TMIOTHOCTH; MEJKUE
TUIOTHBIC Y CpedHEH IUIOTHOCTH 0,05
Cynecu v cymmsku ¢ [, <0,5, mu-1 11-30 | 0,1 0,25 0,4
HcO0</ <05

IMecxu cpeaneit KpynHoct u Mmen-| 0,5—10 | 0,1 | 0,15 0,2

K¥ie pbixjbie 0,025

IMeckn nbuieBarbie HezaBucumo ot| 1130 | 0,1 | 0,2 1 0,3 |[mop=10,1n

MJIOTHOCTH CYNECH, CYTTTHHKH U TJTH- nanee 0,05

Hoi ¢ f; > 0,5

OpraHo-MyHepanbHble ¥ oprabuyec- | 0,5—10 | 0,05 { 0,01 { 0,15 0,025

KH€ [PYHTHI 11--30 /0,1 {0,15) 0,2 l[aiop=0,1m
nanee 0,05
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12.3.3.6 Kaxnyio cTyneHb JaBJieHMS] NP TMpPEABAPUTENIBHOM YII-
JIOTHEHUH BBIAEPXUBAIOT HE MEHEE, MUH:

5 — IS MECKOB;

30 — s IMHUCTBIX TPYHTOB.

KoHeuHy10 cTyneHb BHUIEPXHUBAIOT A0 YCIOBHOM CTabWIM3aLuu ne-
dopmanuu cxXaTHst TpyHTa.

3a KpUTEpMii YCIOBHOM crabuinusauuu gedopMalvv CXaTHsi NMPU-
HHUMAIOT [IPUpallleHHe OCAKM TPyHTa, He npessbiiuatoilee 0,1 MM 3a Bpe-
Msl, yKazaHHoe B TaGnuue 12.3.

Taobnuua 12.3

Bpems ycioBHOW cTabuimn-

IpyHTBI 3auMu aeopMalun, MUH
CXaTust cpesa
Tlecku KpynHBle co CTeneHbIo BaaxHocTH 0 < § < 0,8; 30 1

cpeaHeil KpYNHOCTH M Menkue ¢ S < 0,5

Ileckn cpenHeil KpPYIHOCTH M MEJIKHME CO CTEMEHbBIO 60 3
BraxHocty 0,5 < S, < 0,8; npesatwie ¢ Sr < 0,5
Cynecu ¢ 0< 1, < 1; cyrnunku, rynb ¢ 0 < 7, 0,25,
B TOM u4ycle 3aropdpoBaHHbIE

IMecku nbuIEBaTHIE CO CTENEHBIO BaaxHocTH 0,5 < S, < 120 5
<0,8

CyrnunkH, rmmsbl ¢ 0,25 < [, < 0,75, B TOM uucne
3aropgoBaHHbIE

12.3.3.7 B nmpoliecce npeasapuTeIbHOrO YIJIOTHEHUS! TPYHTA clielyeT
3aUKCUPOBATh B XKypHaJle UCTIBITAHUI 3HaYeHue AedopMaLMH cXKaTHUs
rpyHTa.

OtcueTs! MO NMpUOOpaM Ha Kax[oil CTYEHW HarpyXeHus cienyeT
MPOU3BOJMUTE:

- MIPU UCIBITAHUSIX [TECKOB — HAa NMPOMEXYTOYHBIX CTYMEHAX A p B
Hayajie ¥ KOH1le CTYNeHH, a Ha KOHEYHOM CTyNeHu JaBieHus p uepes 10
MHMH B TeYeHUE NMepBOro rnojyyaca, yepe3 15 MUH B TeyeHHE BTOPOro
nojyyaca v aajee yepes 30 MUH 0 yCIOBHOM crabuiusauuu aedopma-
LIMM [PYHTa;
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- NPU KCIIBITAHUSAX DIMHUCTHIX U OPraHO-MMHEPAIbHBIX PYHTOB —
Ha MPOMEXYTOYHBIX CTYIIEHSAX AaBieHus Ap yepe3 10 MuH, a Ha KOHEY-
HOM CTyNeHM AABJICHUSA p yepe3 Kaxable 15 MUH B TeueHHe MepBoro yaca
¥ 30 MMH B TeYEHHE BTOPOIo Yaca U gaiee yepe3 1 4 1o yCAOBHOM cTabH-
JIM3auMM gedopMauuu rpyHTa.

12.3.3.8 IIpu nepenaue KacaTeabHOU HArpy3KH CTYMEHSIMH MX 3HaYe-
HUS HE DOJXKHBI NpeBbiiath 10 % 3HaYeHUS HOPMAJIBHOrO MABJICHUS,
MpU KOTOPOM MPOM3BOAST cpe3. Ha kaxmoit cryneHu HarpyxeHus 3amu-
CbIBAIOT MMOKa3aHUsl NpUOOPOB M5l U3MepeHus Aedopmalinii cpe3a yepes
Kaxabie 2 MUH JIO €€ YCJIIOBHO# CTaOMIM3aLMH.

3a KpuTepHit yclIoBHO#M nedopMalluK cpe3a NMPUHHUMAIOT MpUpalle-
HHe NepeMeLEHHs CPE3HBIX TUIACTUH B IUIOCKOCTH Cpe3a, He NMpeBbillia-
iowtee 0,1 MM 3a Bpems, yKasaHHoe B Tabnuue 12.3.

ITpu HempepbIBHO BO3pacTaiolieil KacaTeNbHON Harpyske CKOpocTb
cpe3a JOoJIXKHA OBbITh MOCTOSIHHOM M COOTBETCTBOBATh YKa3aHHOM B TaG-
Jnue 12.4.

Ta6nuua 124

IpyHTbi CkopocTb cpe3a, MM/MHH
[Mecku 1,0
Cynecu 0,5
CyYIJIMHKH ¥ IJIMHB 0,2
InuHbl, B TOM YHciIe 3aTopGOBaHHbIC 0,1

12.3.3.9 HUcnibiTanue ciegyer CYUTATh 3aKOHYEHHBIM B COOTBETCTBUH
¢ yKasaHusMHu 11.4.5.

12.3.3.10 IMo oKOHYAaHMH MCIBITAHUA HEOOXOAMMO 3amucaTb Mak-
CHMAJIBHOE COMPOTHBJIEHHE ITEPEMELLICHHMIO LUTAMITOB-JIONACTel MpH ollpe-
[leJIeHHOM HOPMAJIbHOM NaBleHHHM Ha IpyHT Q,, KH, Wi MakcumanbHoe
nepeMelleHHe CPe3HbIX ILUTACTUH U KOJIOHHBI BHYTPEHHUX CTEpXHEH ITpuU
onpeaeNIeHHOM HOPMalbHOM AaBlieHUHM Ha rpyHT @,, KH, koTopoe Gsuto
3a(pMKCHPOBAaHO B IPOLIECCE HUCIBITAHUS.

12.3.3.11 B npouecce ucnpiTaHug BEAYT XypHai, ¢opMa KOTOpOro
npuBefeHa B NpuwiIoxeHnu b.
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12.3.4 Obpabomka pezyavmamoe

12.3.4.1 Ilo maHHBIM MCHOBITAHWI BBIYUCIISIOT COTMPOTUBIEHUS IPYH-
Ta cpesy 1,, MIla, npu UCIBITAHUM TPYHTA B CTEHKAX OMBITHOM CKBaXU-
Hbl C IOMOLUBIO HITaMIOB-Jionacrei U t,, MIla, npu vcnbitaHuy rpyHTa
HUXe 326051 ONBITHOI CKBAXUHBI WU B MacCHBE C ITOMOLUBIO TOABHX-
HBIX CPE3HBIX IIaCTUH Io dopMynam:

rae Q,

9

A2
0,95

0,95(Q; - q)) .
p = ——ﬂfl—'» (12.6)

_ 0,950, - ¢5)
T = Ty (12.7)

MaKCHMMAaJIbHOE CONPOTUBJIEHHE IMEPEMEILEHHIO ITAMITOB-
Jionacreil Npy oIpeAeeHHOM HOPMAJILHOM HAaBJIEHUM Ha
rpyHT, KH;

MaKCUMAaJIBHOE COIPOTHBJIEHHE IEPEMEILEHHUIO IUTAMIOB-
jonacreif M TpeHHIO paboyero HaKOHEYHHKa O IpyHT 6e3
HOpMaJIbHOroO HaBieHus, KH;

IUIOLIA/Ib CPE3a IPYHTA LITAMIIOM-JIONACTBIO C MOTEPEYHBI-
MM 3y6bAMH, CM2;

MaKCUMaILHOE COTIPOTUBJIEHHE NEPEMELICHHIO CPE3HBIX
IJIaCTUH M KOJIOHHbI BHYTPEHHHX CTEpXHeEi Npu onpe-
JEJIEHHOM HOPMAJIbHOM JaBJ€HMM Ha rpyHT, KH;
MaKCHMMAaJbHOE CONPOTHUBJIEHHE NMEPEMELIEHHIO CPE3HBIX

TUIACTMH, KOJIOHHBI BHYTPEHHUX CTEPXHEH U TPEHMIO cpe3-
HBIX TUJIACTHH O FPYHT 6€3 HopMaJibHOro JapieHus, KH;

TUTOLIA/lb Cpe3a IPYHTA CPe3HOM IUIACTMHOM, cM2;

K03 OULUMEHT, YIUTHIBAIOLMIA CONPOTUBJIEHNE TPYHTA e~
pel BepXHEeH rpaHblO LITAMNA-JIONACTH U CPe3HOM IUIacTH -
HOW.

12.3.4.2 Yron BHYTpEHHETO TPEHUS ¢ Y YAETbHOE CLETUIEHHE C Onpe-
JeNSIOT 110 rpadMKy, NOCTPOECHHOMY MO pe3y/IbTATaM HE MEHee YeM Tpex
HCIIBITAHUI TPYHTA MOCTYNATeNbHbIM cpe3oM 1o 11.7.2 u 11.7.3.
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12.4 Meroa KonableBoro cpesa
12.4.1 Obopydoeanue u npubopb

12.4.1.1 B cocraB ycTaHOBKM JUISi MCHBITAHHUSA TPYHTA KOJbIIEBHIM
CPE30M AOJIKHBI BXOAMUTD:

- paboyuil HAaKOHEYHUK C PACIIOPHBIM IUTAMIIOM U TNPOXOJbHBIMU
JIOMACTAMU,;

- LUTAHTH;

- YCTPOWCTBO VISl CO3AAHMS U U3MEPEHUS KPYTSIIETO MOMEHTA;

- YCTPOMCTBO JUISl CO3AaHUS U UBMEPEHHS] HOPMAJILHOFO JABJIEHUS,

- ycTpoiicTBa ISl U3MepeHuUst AedopMaliyii CXKaTUsI U cpe3a rpyHTa.

12.4.1.2 KOHCTPYKLIMSI YCTAHOBKM HOJIXHA 00€CrieunBaTh:

- BJABJMBAaHUE MPOAOJBHBIX JIOMACTEH B TPYHT;

- (buKcHpoBaHWE LITAHT HA 3afaHHO#M ryOMHE, UCKIIIOYalollee ca-
MOIPOU3BOJIbHOE BEPTUKAJIbHOE NEpeMelieHHe MPOAOJbHbIX JionacTeil
M LLTAHT B IPOLIECCE WCIIbITAHUS

- nepesady M u3MepeHue HOpMaJIbHOrO PaBHOMEPHOro AABJCHUS Ha
pacropHbId LITaMII;

- nepellayy U HU3MEPEHME CTYMEHYATOTO WJIM HENpEephIBHO BO3-
PACTAIOLLEro KPYTSLIEr0O MOMEHTA Ha MPOJOJIbHbIE JIOMACTH:

- IPafyMpOBKY U3MEPUTEJIbHBIX YCTPOUCTB.

OCHOBHbBIE MTapaMeTpbl YCTAHOBKM MPUBENEHBI B rpuioxeHuu 1.

12.4.1.3 [psiMONMHEHHOCTD LITAHT TPOBEPSIOT Mo 12.2.1.5.

12.4.2 ITodeomoska K ucnvimaniiio

12.4.2.1 Ipu npoxoaxe OMbITHOM! CKBaXUHbBI CIEAYET COOMIONATh TPe-
6oBaHus 4.4.

12.4.2.2 TIpou3BogsAT omepaLiMd B COOTBETCTBUM C TpeOGOBAHUSIMU
12.2.2.2.

12.4. 2.3 Tlocne norpyxeHusi BepX KOJIOHHBI LUTAHI COEAUHSIIOT C
FOJIOBKOM YCTPOMCTBA 1A CO3NAHUA U U3MEPEHUS KPYTSALIETO MOMEHTA,
a pacrnopHbli LUTAMI — C rOJIOBKOW YCTPOKHCTBA MJISl CO30AHUSL U U3MeE-
PEHHUSI HOPMANBHOTO JaBJICHUS.

12.4.2.4 Ha ycraHOBKe MOHTHPYIOT NpUGOPHI ISl U3MepeHust aedop-
MAalUH CXATHS M Cpe3a rpyHTa.

12.4.2.5 PacniopHblii LUTAaMN HArpyXawT CTYMEHAMH HOPMaJIbHBIX
nasnenuit mo 0,01—0,02 MIla xo ero cCONMPUKOCHOBEHHUSI CO CTEHKaAMHU
ckBaXXUHBL. [Ipu 3TOM Kaxaylo CTyrneHb AaBJIeHUsI CO3MAIOT 332 | —2 MHH.
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MOMEHT CONPUKOCHOBEHHS PACIIOPHOTO 1UTAMIIA CO CTEHKAMMU CKBa-
XUHBl YCTAHABJIMBAIOT [0 NMOKa3aHMsIM NpUOOpa sl U3MEpEeHUs Je-
dopmaumu cxarusi rpyHta. C y4eToM ropM30oHTaIbHOTO NMepeMelleHtsl
CTEHOK pACTOpPHOro lUTaMNa OMNpENEeNsIIoT AMAMETP CKBaXWHbI MMoOcChe
NpeABapUTENIbHOTO YILIOTHEHHUS IpyHTa D).

12.4.3 I[Ipoeedenue ucnvimarnus

12.4.3.1 UcnbiTaHue B KOHCOJIMAMPOBAHHOM PEXHME CIeayeT IMpo-
BoauTh 1o 12.3.3.4 — 12.3.3.10.

12.4.3.2 I1Ip4 HEKOHCOJIMAUPOBAHHOM PEeXHUME MCIBITAHUSA HeobXo-
IMMO mepefiaTh cpasy B OAHY CTYIEHb HOPMaJlbHble AABJAEHMS p, NpH
KOTOPBIX OyAeT MPOU3BOAMTBLCS Cpe3 I'PYHTA. 3HAUYEHHUS p ClleAyeT NpU-
HUMaTh no Tabnuue 12.2.

12.4.3.3 Cpe3 rpyHTa NNpyu HEKOHCOJIUAUPOBAHHOM PEXUME UCITbITa-
HUA HAIJIeXUT OCYLUECTBISATh 33 BpeMsl He Oosiee 5 MUH, CYMUTasi C MO-
MEHTAa OKOHYAHHS NPUIOKEHHUS] HOPMAJIBHOTO JaBICHMUSI.

IMpu nepenave KacaTeNbHOM HATPY3KU CTYMEHSIMU OHU JOJDKHBI COCTaB-
Jate He Gosiee 10 % HOpMaJILHOrO JABIEHUS p, P KOTOPOM MPOU3BOMST
cpes, NPUIoXKEHME CTYNeHe! NOMKHO CeoBaTh Yepe3 Kaxnbie 15—30 c.

Tlpu nepenaye HeNnpepbIBHO BO3pacTaloLIei KacaTeJbHOH Harpy3ku
CKOPOCTb Cpe3a CiiefyeT NPYMHUMATh B UHTEpBaie 5—20 MM/MHH Tax,
4yTOObI UCIIBITAHKE OBUIO 3aKOHYEHO B TEYEHHE YKA3aHHOTO BPEMEHH.

MoMeHT OKOHYAHMSI UCTIBITAHUSI YcTaHaBnauBaloT no 11.4.5.

12.4.3.4 B npouecce UCHbITAHUST BeAyT XypHai, ¢hopMa KOToporo
NpUBEAEHA B NpuwioxeHun b.

12.4.4 Obpabomka pe3yasbmamog

12.4.4.1 T1o naHHBIM UCNBITAHUS BHIYUCIISIIOT MAKCUMAJIBHBIA KPYTSI-
wui moment M, xH-cM, o dopmyrne (12.2).

12.4.4.2 ConportupieHue rpyHta cpesy t, MIla, npu Kaxaom Hop-
MQJIbHOM JIaBJIEHUU BBIYUCIAIOT 1O opmyse

2M max
T= s 12.8
<D H (12.8)
rae D — auameTp KOJbLEBOI IOBEPXHOCTH CPE3a, CM, OTIPENeNsieMblit

no ¢popmyne
57



FOCT 20276—99

D =Dy +2m, (12.9)
rae Dy — AMaMeTp CKBaXHHbI [OCJE MPeIBAPUTENLHOTO YILIOTHEHHS
TPYHTA, CM;
m — paboyast LUIMPUHA JIONACTH, CM;

H — BbIcoTa pacmopHOro Lramma.
12.4.4.3 Yron BHYTPEHHETO TPEHUSA @ U YeJIbHOE CLETUIEHHUE C Onpe-
JendioT no rpacpuky 1 = f{p), NOCTPOEHHOMY IO pe3yIbTaTaM HE MeHee
yeM TpeX WCIBITAHMM PYHTA KOJbLEBBIM cpe3om mo 11.7.2, 11.7.3.
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NPUIOXEHHME A

(cnpasovnoe)

CxeMBl HCIILITANMI TPYHTA IS ONpENEJICHAA

XapaKTepHCTHK JedopMHPYEMOCTH
J P

\
; <
§ S P
Ry 1P
p; 3
Q [~
L 9
¢ L
N
J
p$ \p
- 2
y—i
3 N
N
K

a — TUIOCKMWM lWramnoM B wypde wan ayake, 6 — fUIOCKMM WTaMIIoOM B 3aboe
OypOBO# CKBaXMHbI; 6 — BUHTOBBIM IUTAMIIOM HHXe 3a00s1 OypoBOH CKBaXHHbI;, ¢ —
BHHTOBLIM HITAMIIOM B MAacCHBe; 0 — palMalbHbIM TPECCUOMETPOM, € — JIONACTHbIM
NPEeCCHOMETPOM B CTEHKE CKBAXMHBI, ¢ — JIONACTHBIM NPecCHOMETPOM HUXe 3abos Oy-
POBO#i CKBRXHHBI, 3 — JIOTIACTHBIM IPECCHOMETPOM B MacCHBe, ¥ — IJIOCKHM AWJIaTOMET-
poM, Kk — caM03a0ypHBatOILMMCH JIOMIACTHHIM MPECCHOMETPOM B CKBaXHUHE, 2 — CaMo3a-
6ypHBaloLLIMMCS JIOTIACTHBIM TIPECCHOMETPOM B CKBaXxuHe ¢ obcanHoil Tpyboii
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NPUJIOXEHHUE b

(pexomendyemoe)

@opMbl NEPBO¥i H NOCJIEAYIOIHX CTPAHHIL XKYPHAJIOB

NOJIEBBIX HCHBITAHUI IPYHTOB
Dopma nepeoii cmpanuybi ¥cypHaia

OpraHuszauus

KYPHAJI UCTIBITAHHUH T'PYHTA METO/IOM

OO6beKT (IYyHKT)

CoopyxeHue

Jlata UCIBITAHUA: HAYAJIO

OKOHYaHUe
BeipaGoTka Ne AGCOJIIOTHBIE OTMETKMU:
CeueHue BbIpabOTKH _ yCThbsI BBIPAOOTKH
(DvMaMeTp CKBaXUHBI) _ YPOBHS

MOA3EMHBIX BOI
I'ny6uHa M [OJOLUBBI IUTAMITA WIH

paboyero HaKOHEYHUKA

XapakTepUCTHKA MCIIBITBIBAEMOTO IPYHTa

Kpatkast XxapakTeplcTiKa YCTAaHOBKM [UIsI MCTIBITAHHIA
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XKypHan ACOMTAHAA TPYHTa IITAMIOM

HoMep ucneiTaHus
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Homep mcreITanus

XKypHan HCIBLITAHAA (PYHTA PATMAIBHBIM HPECCHOMETPOM
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XKypHan HCOBITAHAA FPYHTA JONACTHBLIM MPECCHOMETPOM

HoMmep ucnbTaHMs

JHHehawHd] |

B

m.e >

a3

mm g 3
fg¢ z
g2 E -
Op B <
TEFL L
S EETER +

WKW ‘godog

-udu wsMHecedou A exaeduo] |

CIIAl ‘LHAdI eH oHHaIEE]]

e[ ‘evgeduon kewhogodude]

B[ ‘BHHOINEEY BHHOd
-9WeH KUY dodogudil KHHecedO] |

h 9 V uHowadd 1readalH]

swadg

ereyy

W ‘OH
~HOAILl TH BHMHRLIGUOH BMLOWLO

T'OCT 20276—99

63



rocCT 20276—99

a) IIpedsapumensHoe yniomuenue epynma

Kypuan HCNILITAHMA HA CPe3 LENHKOB IPYRTA
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6) Cpes epynma

HoMep ucrierranus

OTMeTKa HCNbITaHNs Ha Tiy-

6HHE, M

Hara

Bpems

Hinrepsan BpeMeHH A !, MMH

Hop-
MaJlbHOe
JAaBie-
HHe MpH
cpese,
MIla

IToxasa-

MaHo-

MCTPOB,
MMNa

Hanps-
XKEHHUE
cpe3a,

MIla

TMoxa3zauus npubopos,

MM

n

ny

Hedopmalust cpesa 5 L, MM

ConpoTHRICHHE PYHTa cpe-

3y, MIla

IMpumeyatne
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XKypHan HCHIIBITAHMS FPYHTa METOJOM NOCTYNATENLHOIO Cpe3a
a) Pezyasmamui npedeapumensrnozo yniomuenus zpyrma

HoMep ucnrrranus

OTMeTKa MCNBITaHHA
Ha raybuHe, M

Jata
Bpems

,é T é E IMoxa3sanus npuGopos | I'opusonTans- Bpems
= = I § 25 VIS M3MEPCHHUSA HOe TiepeMellie- | BRICPX-
g é. & = =g nedopMaliu¥ cXaTHs, HHE& CTEHOK KHZIAL
§ 2= o 8 & MM PACTIOpHOTO g )
=39 £ g ITaMITa, MM =
§ = b « a = é E' g
<
53 [ 9582 | £2 | 5 |5 |S+8| a5 zas ¢
z S o= S £ Cy
Xaqa |Eazk T = =
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6) Pesynbmambi cpesa epynma

Homep ucnbiTanus

I'OCT 2027699
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XypHan UCHBITAHUS TPYHT2 METOIOM BPAIATENHLHOIO Cpesa

HoMep ucnbirauus

OrMeTKa MCTIRITa-
HHUA Ha raybuHe, M

TlokasaHus uaMepurens- KpyTtsuuue MOMEHTH, Yaenvroe
HOTO YCTPOHCTB2, CM kH ' cMm CONPOTHRJICHHE
cpeay, MIla
N, max N, yer N, 0 M, max Mycr MO Trnax tyuﬂ'

KpaTtkas nuTonorumyeckas
XapaKTepHCTHKA IpyHTa

66—9L707 1DO0d



XKyprax ncCULITAHAA MepP3JOr0 IPYHTa rOPAIHM INTAMIOM
a) Haepyxcenue wmamna

HoMep uenuiTanus
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6) Temnepamypa epynma nod wmamnom

Homep ucrmrramma

OTMeTKa HCnHTa-

HHs Ha DIyOuHe, M

Jlara 3amepa, 4, MHH

I'my6uHa
3ATOXCHUA
TEMIIEPaTyPHBIX
JaTYMKOB, CM

30

50

70

80

INloka3sanus, °C

MecTo 3anoxeHns TeMIICPATYPHBIX DATYHKOB ITOX KpasMH 1IrraMIia

Tpumeyanue
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8) Xapaxmepucmuxu COUMAeMOCMU Mep3anviX epyHmos npu ommauearuu

HoMep ncmbrranus

Or™MeTKa McnpITaHus Ha Iy6u-

He, M

Hara

I'mybuHa KpoB/M HCTIBITAHHO-

ro cosi, M

HanmeHoBanue rpyHTa

Jasrenne Tnybuna
POTAKBAHMS
HOMep| p, | TPYHTa ok
cryne-| MIJa |LUTaMIIoM H,
HU i cM

TIpupawenne
OCANKY 33 CTYTICHD

abcomor- | OTHOCH-
Ho#t A S, | TensHOM
MM AS,

OrHocH-
TebHag
ocamka §;

KoadpduumeHTnt

OTTaMBa- | CXHUMae-
HUA A, | MocTH a,
MIla

Tpumeyanue
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XKypran HCUBITAHAS rPYRTa METONOM KOJNBIEBOTO Cpe3a

a) Pesyasmamul npedeapumensiozo yniomHenus apynma
Howmep ucninrranus

OTMeTXa UCTIMITaHMA Ha ry6K-

HE, M
Iara
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6) Pesyrsmamu cpe3a spynma

HoMep nenurranus
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MPUIOXEHME B
(pexomendyemoe)
KoHCTpYKIMA BHHTOBOIrO IITAMNA

B.1 BuHTOBOIl WUTAMIT COCTOUT U3 OLHOBHUTKOBOM JIOMACTH U CTBOJIA
(cM. yepTex)

PasMepbl BUHTOBOTO IUTAMIIA JIOJDKHBI COOTBETCTBOBATH TPEDOBAHMU-
aM tabnuust B.1

TaonanuupaB.1

d
[Ipu ucnbiTaHusx
| Pasmepsbl Huxe 3ab60f1 {B MaccuBe
CKBaXHHBbI |6e3 OypeHus
CKBaXHHHI
Huamerp nonactu D, cM 27,7 27,7
TonuwuHa JIonacTu ¢, cM 1 |
Ular nomacty a, cM 5 8
i Jdwamerp creona d, cM
)$ Ha Bbicote 60 cM BbllLe 8,9 7,3—11,4
S JIONAcTH
! —» - Ha ocTanbHOM BbicoTe | 12,7—21.9| 7,3—11,4
00
D .

B.2 B KOHCTPYKUMIO BUHTOBOTO 1UTAMIIA, MIpeAHA3HAYEHHOro U1 1C-
MBITAHUS [PYHTOB B MAaccuBe Ge3 OypeHMsl CKBAXUHBI, NOJKHO BXOAUTD
YCTPOHCTBO, MO3BOJISIOLLEE [IPY M3MEPEHUSAX OCEBOM HArpy3Ky Ha LITaMIl
UCKJIIOYMTD BIMSHHAE TPEHUS IpYHTa MO OOKOBOM MOBEPXHOCTH CTBOJIA.
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MNPHUIOXEHHE I'

(pexomendyemoe)

Onpenenelme pacxoaa BOAbLI Ajid 3aMaYUBaHAsA

NPpOCAAOYHBIX I'PYHTOB B OCHOBAHHH HITaAMIIa

Pacxon Boam Q, M3, BoiuucisioT 1o dopmyse

e p,

sat

<€

Q = ;pi'(msal - (D)V’ (Fl)

— TUIOTHOCTb 'PYHTA B CYXOM COCTOSIHHM, T/M3;
— IUIOTHOCTb BOIBI, TPMHUMaeMasl pasHoil 1 1/M3;
— BJIAXHOCTb TPYHTA B HACHILIEHHOM BOJOW cocTosiHuy (S, >

>0,8), nonu eguHUIIBI;

— NPUPORHAs BIaXHOCTh IPYHTA, AONH €NUHMLIBI;
— o0beM 3aMauyuBaHusi 'pyHTa, PaBHbIM NPOU3BENEHUIO TUIO-

waau wypda (MM 3aMaydBaeMOro YJacTKa KOTJIoBaHa) Ha
ry6MHY 3aMayuBaHusa U Ha ko3 duumeHT 1,2, yuyuToisalo-
LIMiA pacTeKaHue BOAbI, M-.
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NMPWIOXEHHE [

(pexomendyemoe)

OG6pa3sen rpacuyeckoro opopmiieHHs pe3yibTATOB
HCNLITAHHA TPYHTA IITAMIIOM

Tpadux S = 1 (p)
Macuita6 rpaduka:

no ropusoHtanu: 40 mm — 0,1 MTIla ans p;
no Beptukanu: 10 mm — | MM gia S.

S, MM
1 — nuHeitHas yacTb rpaduka; 2 — ocpeaHsIOWas nNpsaMas

Fpaduk S = f(p) HCNHITAHHA WTAMIOM NPOCAZOIHOTO TPYHTA C
33MaYHBAHHEM

Macuwta6 rpaduxa

o ropusoHTtanu. 40 mm — 0,1 MIla s p,

N0 BepTHKAMH 2 WM 4 MM — | MM 11 S

ITo cxeme «omHoit kpuBoit»  [lo cxeMe «IBYX KpUBBIX»

0 P p;  p, MIlla 0 7V, P, Py P;  p, MIa
Ky ™ - o[~ —~_ ‘l
o[~ L, e PN .
\ ( \
! ! !
2 /
S, MmY S, MM i

I ~ ocagka; 2 — npocaaxa nMpH 3aJaHHOM AaBIeHHH, 3 — OCa/iKa foC/e 3aMaYuBaHUs
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MPWIOXEHHE E
(pexomendyemoe)
OO6paboTka pe3yJbTATOB HCHBITAHAMN NMPOCATOIHBIX TPYHTOB

E.1 Moxnyns nedopMaiiuu npocagoyHeIX IPYHTOB BHIYUCIIIIOT IO ¢op-
MyJie (5.2) HacTosiLIero craHxapra.

Ilpu MCOBITAaHUSIX MO CXEMe <«IBYX KPHBBIX» MOAyIb AedopMaiuu
IPYHTA B HACHILLIEHHOM BOJIO# COCTOSIHMM (T10C/Ie 3aMaYyuBaHUsI) onpene-
JISIIOT pa3feNbHOo IS ABYX y4acTKOB rpaduka (npwioxeHue I1):

B MHTEPBAJIE U3MEPEHUI IaBIEHMI! OT p, IO HAaYaJIbHOTO MPOCANoY-
Horo nasnenus p, (n.E.2) u ot p, no 3ananHoro nasnenus p, (5.5.3 Ha-
CTOSAIIErO CTAHIAPTA).

Jlnst BruMcieHus Monyis nedopMalui NPOCaXOYHBIX TPYHTOB, UC-
TIBITHIBAEMBIX B HACBHIIUEHHOM BOJO# COCTOSTHUM (ITOCJIe 3aMayHBaHMUS),
32 HaYaIbHbIE 3HAYEHHUS p) U S NPMHUMAIOT IaBIEHHE U OCANIKY, COOT-
BETCTBYIOILIUE TIEPBOI CTYNMEHHU HABICHHUS.

E.2 HavyanpHoe npocalioyHoe AaBieHue p;, HEOGXONUMO ONPEAENSTh
IO pe3yabTaTaM MCIBITAHUI TPYHTOB IO CXEME <«IBYX KPUBBIX».

3a p,, NPUHMMAIOT JaBlieHUe, COOTBETCTBYIOIIEE TOUKE nepernba rpa-
duxa S = f (p) s rpyHTa, HCIBLITHIBAEMOTO B HACBILIEHHOM BOIOM CO-
crosiHuH. Tlpu HeueTko BhIpaxXeHHOM neperube rpaduka 3a p, NpUHU-
MalOT JaBJIeHHe, [P KOTOPOM MPOCAJKA 'PYHTA B OCHOBAHHH ILTAMITA
COCTaBUT

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

rie hy; — nedopMmupyeMas 30Ha IPYHTa 10 BEPTUKANH, OfpelesieMas
no 1. E4.
E.3 OTHOCHTENbHYIO IPOCANOYHOCTD €, BLIYUCISIOT 110 dopMye

S spl

By = E; (E.2)

TpocanKy rpyHTa B OCHOBAaHMM 1UTaMna S, JUIsl BBIYUCIIEHUH €, TIPH
HCIIBITAHUSAX IO CXeME «OIHOH KPHBOIf» HEOOXOIUMO ONpERENsiTh KaK
NMpUpallieHue OCaIK{ LUTaMna B pe3yjJbTaTe 3aMayMBaHUSI I'PYHTa MpHU
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33J]aHHOM [aBJICHUH p,, a NIPH UCIIBITAHUAX MO CXEME «IBYX KPUBBIX» —
KaK pa3HOCTh OCAJOK LHTAMIIA HA TPYHTE B HACHILIEHHOM BOHOM COCTOSI-
HHUM U TPYHTE MPHUPOMHOH BIAXHOCTH HA KaXIOH CTYMEHU JaBIeHHUs.

3HayeHUsd OTHOCHUTEJIBHON TMPOCAAOYHOCTH HEOOXOAMMO CUMTATH
COOTBETCTBYIOLIMMH CPEIHUM HaBIeHUSIM B nedopMUpyeMoli 30He, oll-
peaesieMbIM o dopmyiie

P+ p
Prcp = *»a—-‘i Ipu p > psl, (E.3)

rae p — AaBlieHMe 1o nogouise wramma, MIla.

E.4 lepopMupyeMyio 30HY I10 BEPTUKANM A NPU UCTIBITAHUAX [IPO-
CaJOYHBIX 'PYHTOB C 3aMaYMBAHWEM CjleAyeT NpMHUMATh pasHoi 0,4;
0,7;: 1,2; 1,7; n 2,0 nuameTpa LITAaMIIa COOTBETCTBEHHO TPH JABJICHUSX P,
pasHbix 0,05; 0,1; 0,2; 0,3 ; 0,4 MI]a.
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TTPUIOXEHME X
(pexomendyemoe)

O6pa3sen rpagpugeckoro odopmienns pe3yJbTaToB
HCNBITAHMA TPYHTA PAJHAJIBHBIM NPECCHOMETPOM

Tpadmx Ar = £ (p)

Maciuta6 rpaduka:
1o ropusontany: 20 MM — 0,1 MIla mna p;
1O BEPTUKaIK: 5 MM — 1 MM Wis Ar.

Ar, MM ‘

v <o

Ary

Lo e e e o e e

0 Py p, MIla

=

1 — nuHe#nas yactb rpadmka; 2 — ocpeaHsIOWas NpsMas
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NPUNTOXEHUE U
(peKoMeHyeMoe)

OGpa3sen rpaguieckoro opopmMiIeHHS Pe3yILTATOBR
HCNLITAHHS TPYHTA JIONACTHBIM NMPECCHOMETPOM

T'padnk u = f (p)

MaciuTta6 rpadmka:
ro ropusonrtanu: 40 mm — 0,1 MIla ansa p;
no BepTuKanu: 10 MM — IMM and u.

0 P P, p,ﬂﬂa
~ 1 -
Ugf————— = }
\\ '
~ 1
~ |
N
~ |
w e S\ 2
L N -
<~
\\
u, mm |

1 — nuHeiltnas yacts rpaduka, 2 — ocpeansiiowas npsamas
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NPUJIOXEHUE K
(pexomendyemoe)
Onpenenenne Ko3pduunenta K,

K.1 Tlpy nmpoBeaeHUH MCHBITAHUH MO MeJIEHHOMY PEXHMY C CO-
XpaHEHUEM NMPUPOAHOTO HATMIPSIKEHHOTO COCTOSIHUS IPYHTA KO3hPULIK-
ent K, nonyckaeTcs NpUHUMATL PABHBIM!

JUISI TIECKOB M CYNECEH ...oevreerennnnnrnnaennn, 1,3
IUISE CYTTIMHKOB ......eeeeiieiieeieeeeeeeeeenenens 1,35
JUTSE TIIMH -t cee e 1,42

K.2 Ilpu npoBeneHuy UCHIBITAHUI 110 OBICTPOMY peXUMy C coXpaHe-
HUEM HEHApYIUEHHOTO CJIOXEHHUs TpyHTa KoadduuueHt K npuHUMaTh
no tabauue K.1.

Ta6nuuma K.1

HaumeHosanue rpynTos nybuna vcnbiTaHusi, M Koaddpuunent K,
Mecku ¢ koadpduureHTOM Ho 10
MOPHCTOCTH:
e<0,5 2,5
0,5<e<0,8 225
e>08 2.0
I'uHMCTBIE TPYHTSI € TOKa- Jlo 10
3aTeNEM TEKYUECTH:
I, <0,25 20
025<1,<0,5 3:0
1, >0,5 40
sarenow roxyotomnt | 07102020
1, <025 1,75
025<1 <0,5 2,5
L>05 3,5
Ilpumeuanue — J1ns TAVHUCTBIX 3IOBHANBHBIX TPYHTOB JONYCKAETCsl YMEHbllle-
Hye xo3pduuuenTa K Ha 20 %.
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MPHIIOXKEHHE J1

(pexomendyemoe)

Oopa3sen rpaduaeckoro oopmiieHHs pe3yabLbTaToB
MCNBITAHKA rPyHTA HA Cpe3

Ipadux © = £ (A)

MaciTab rpagpuka

o ropu3oHTaNu 1| MM — 2 MM st A /
unu | rpag — 2 MM uid A

no seprukanu 0,1 MIla — 20 MM s ©

7, MIla
|
|
|
|
¥
|
|
0 J'_ __ AlLmm
A ¢, rpan
I'padux « = £ (p)
Macumira6 rpadpmka
no ropusoHTanu 20 MM — 0,1 MIla s p,
no Beprikann 20 mm — 0,1 MIa ans
T, Mﬂq
of |
0 p, MIla
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NPUJIOXEHHUE M

(pexomendyemoe)

OcHoBHbIE TApaMeTPbl KPbLILYATKH

Tun KpbuibYaTKH

CocraB KpPbUIBYaTKHU U €€ XapaKTCpUCTUKH
1 11 1

KpbinbyaTka pasMepamu, MM

BbICOTA 120 150 200

WMpHHa (AMaMeTp) 60 75 100

TOJAUIMHA JIONAacTH 2 2.5 3
MocroaHHas Kpbuibuatka B, cM? 742 1545 3663
llTaHra, MM.

HapyXHbiit IMaMeTp 22335

JIHHa 500—3000
MakcuManbHbI# KpyTSiUMiE MOMEHT yc- 18

TpoiicTBa, KH' ¢M, He MeHee

IMorpelrHocTs M3MepeHHs KPYTHIIEro Mo- 0,36 0,18 0,18
MeHTa, KH - cMm

Tlpumenanue — IocTosiHHasi KPBUIBYATKH B paBHa CTaTUMECKOMY MOMEHTY LIMAHH-
ApHYECKOH MOBEPXHOCTH Cpe3a OTHOCHTENBHO OCH BpALLEHMsI, BhIYUCIsieMoMy no ¢op-
Myne

nd? ( d)
B=—-h+—]|,
) 3 M.
e d — AuaMeTp KpbUIbYaTKU, CM;
h — BBICOTA KPBLIbYATKH, CM.
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MPUJIOXKEHHME H

(pexomendyemoe)

Oo6pa3en rpaduyeckoro odopmiieHns pe3yJiLTaToB
HCIILITAHHUS MEP3JIOro IPYHTA ropAYHM IITAMIIOM
T'papuk & = £ (p)

Macua6 rpaduxa
1o ropusoHTann 40 MM — 0,1 MIla ana p,
no Beptukanu 10 MM — IMm ans

5, MM

Alh

p, MIa
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NMPUJIOXEHME I

(pexomendyemoe)

OcHoBHbIE napaMeTpol YCTAHOBOK

FOCT 20276—99

AJIA HOCTYNATC/BHOr0O M KOJbIEBOT0 CPE30B IPyYHTaA

CocTaB YCTaHOBKH M €€ XapaKTepHCTUKH

Konsuepoit cpes

IMocrynarensHbii
cpe3

InaMeTp cKBaXMHBI, MM

89—146

89—146

PacriopHblil WwiTamMn pasMepamMy, MM:
BbiCOTa (I/IHHA)
JvaMeTp (LIMpPHHA)

100—300
87144

100—300
87—144

JlonacTh pasMepamu, MM:
TONUMHA
BbicOTa (IIHHA)
pabouas lMpUHa

0,5—1
100300
10

0,5—1
20—146
5—10

PaccrossHHe MexXay COCeqHWMM JIONMaCTAMH
o BEPTHKATU, MM

40

YcTpoitcTBO s CO3MaHKs HOPMAILHOIO AaB-
nenus, MIla:

MaKCHMaJibHOE JaBlieHNe

NOTPEIIHOCTb U3MEPEHNS JaBIICHUSA

0,6
0,01

0,6
0,01

YcrpoiicTBO ANl CO3AaHKA KPYTALUEro MO-
MeHTa, KH cM, He MeHee:

MaKCHMaJIbHbI# MOMEHT

MOTPELIHOCTb U3MEPEHHsSE MOMEHTa

20
0,4

YcrpoiicTBa is cO31aHNs Cpe3alollero AaB-
nenns, MIla, He MeHee:

MaKCHMaNbHOE JaBJICHHE

MOTPEINHOCTh M3MEPEHNA NaBleHNUs

0,6
0,01

IorpeuiHocTs 3Mepenns aedopMaumii cxa-
THS M Cpe3a rpyHTa, MM

0,1

0,1
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