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I'OCT 20276-99
MEXTOCYJIAPCTBEHHBIWN CTAHJIAPT
I'PYHTBI
MeTobI M0J1IEBOTO ONpe/eeHUs] XapaKTePpUCTHK NPOYHOCTH U 1eopMUpyeMoCcTH
SOILS

Field methods for determining the strength and strain characteristics

Jata BBegenns 2000-07-01
1 O6nacTh NpUMeHeHUs

Hactosmmuii crangapT ycTaHAaBIMBAaeT METOAbl IIOJIEBOIO OINPEAETCHUS XapaKTEPUCTHK
MPOYHOCTH ¥ 1e(HOPMUPYEMOCTH TPYHTOB MPHU X UCCIICTOBAHHUH ISl CTPOUTEIHCTBA.

2 HopmaTuBHbBIE CCHLIIKH

B HacrosimeM crangapTe UCHOIb30BAHBI CCHIIKU Ha CIEAYIOUINE CTaHapThI:

I'OCT 5180-84 I'pynTtbl. MeTo b1 JTaOOPAaTOPHOTO ONIPEACIICHHs (PU3HUESCKIX XapaKTEPUCTHK

I'OCT 12071-84 I'pyntsl. OT60p, YyIIaKOBKa, TPAHCIIOPTHPOBAHUE U XpaHEHHE 00Pa31IoB

I'OCT 12536-79 TI'pyntbl. MeTonbl J1abOpaTOPHOTO OMPEICICHUS TPaHYJIOMETPUUECKOTO
(3epHOBOT0) M MUKPOArperaTHoro COCTaBOB

I'OCT 20522-96 I'pynThl. MeTop1 cTaTUCTUYECKOW 00paOOTKH PEe3yIhbTaTOB UCTIBITAHUN

I'OCT 27751-88 HaneXHOCTb CTPOMTEIBHBIX KOHCTPYKIMH U oOcHOBaHUIl. (OCHOBHBIE
TIOJIOXKEHHUS IO PacyeTy

I'OCT 30416-96 I'pynrsl. JIabopatopubie ucnbiTanus. OOIIMe MOI0KEHUS

I'OCT 30672-99 I'pynTsl. [ToneBbie ucnpiranms. QOIS MOJIOKEHUS

3 Onpenenenust

OCHOBHBIE TEPMUHBI, UCIIOJIb3YEMBIE B HACTOSAIIEM CTaHAAPTE, U UX OIPEJICICHUS] IPUBEICHBI B
I'OCT 30416 u I'OCT 30672.

4 O0uMe mMoJ0KeHUu

4.1 Hacrosmuii CTaHAApT YCTAaHABIMBAET CIEAYIOUIME METOAbl TIOJEBOTO OMpeaesICHUs
XapaKTePUCTUK MPOYHOCTH U JeOPMUPYEMOCTH IPYHTOB:

UCIIBITAHUE IITaMIIOM, HCIBITAHUE PaJUATbHBIM MPECCUOMETPOM, HCIBITAHUE JOMACTHBIM
IIPECCUOMETPOM, HCIIBITAHWE IUIOCKUM JUJIATOMETPOM, HCHBITAHHE CaM03a0ypUBaIOIIUMCS
JIOMACTHBIM MPECCUOMETPOM THUPISHAHOTO THIIA, CpPe3 LEJIUKOB TPYyHTa, BpalllaTelbHbIH,
MOCTYTIATENbHBIN U KOJIBLIEBOM CPE3bl - AJI1 HEMEP3JIbIX TPYHTOB;

UCIIBITAaHUE TOPSIYUM IITAMIIOM - JIJI1 MEP3JIbIX TPYHTOB.

IlIpumeuanue - Tlo criennarbHOMY 33JaHHIO MOTYT HPUMEHSTHCSA APYTHE METOIbl MCIBITAHWN M KOHCTPYKIHMH
npudOpoB, 00ECTIEUNBAIOIINE MOJICTHPOBAHNE NIPOLIECCOB HATPYKEHHS I'PYHTA.

4.2 OO0mue TpeOOBaHWS K IIOJICBEIM HCIBITAHUSM TPYHTOB, OOOPYJOBAaHUIO W MPHOOpaM,
MOJIrOTOBKE TUIOMIAIOK U BRIpaOboTOK a7s uctbiTanuii nmpuseaens B 'OCT 30672.

4.3 WcnpiTanus TPyHTa MPOBOAT B TOPHBIX BBIpaObOTKax (pacumcTKax, KOTJIOBaHax, mrypdax,
HITpEKaxX, OypOBBIX CKBKHHAX W T.[.) WJIM B MAacCHBE TPyHTa MPH COXPAHEHUH MPUPOTHOTO
clnoxeHusl TpyHTa. CXEeMbl HUCHBITAHUH IS OINpPEHCTCHHS XapaKTePUCTHUK JePOpMHUPYEMOCTH
MIPUBEICHBI B IPUIOKECHUH A.

4.4 Tlpu mnpPOXOAKE OIBITHOH CKBOKWHBI 3alpemiacTcsl MPUMEHEHUE YJIapHO-KaHATHOTO,
BUOPALIMOHHOTO U IIHEKOBOTO OypeHHs, HauWHAas ¢ OTMETKH Ha 1 M BhIIIe y4yacTKa, HA KOTOPOM
OyIeT TpOM3BOJIUTLCS WCHBITaHWE. Ha 93TOM ydYacTKe CKBOKHUHY CIEAyeT MPOXOIUTH



BpalaTeIbHbIM CHOCOOOM C TOMOIIBIO KOJOHKOBOW TpyObl, OOypHBAIOIIEro IPyHTOHOCA WU
OypOBOI1 JIOXKKH, YacTOTa BPaIICHHs KOTOPBIX HE TOJDKHA mpeBbimath 60 00/MuH, oceBast Harpy3ka
Ha OypoBoil HaKOHeYHHK - He Oonee 0,5 kH.

45 Ilpu OypeHMM CKBa)XUH JJIsi MCIBITAaHUS TPyHTa HUXKE YPOBHS IOJI3EMHBIX BOJ HE
JIOITyCKAETCsl MOHIKEHUE YPOBHSI ITOJI3€MHBIX BOJ| B CKBaYKHHE.

4.6 TlpoMexxyTOK BpEeMEHH MEXIy OKOHYAaHHEM OYpEHHUS ONBITHOH CKBAXHMHBI W HAYaJIOM
UCTIBITAHUS TPYHTA BBILIE YPOBHS IOA3EMHBIX BOJ HE JOJDKEH NPEBbIMIATh 2 4, HUXKE YPOBHS
no3eMHbIX BoA - 0,5 4. MckimroueHre coCTaBisIFOT UCIIBITAaHUS TPYHTA IITAMITaMH, TIPH KOTOPBIX 32
yKa3zaHHOE BpeMsi HE0OXOIUMO TOJIBKO YCTaHOBUTH IITaMII Ha 3200 BEIpaOOTKH.

4.7 TIpoxonKy rOpHBIX BbIpa0OTOK B MEP3JIbIX IPyHTaX HAJUIEKUT OCYLIECTBIAThH 10 TpeOyemoi
[0 YCIOBMSM MCIBITAaHUM TIyOMHBI, HO HE MeHee INIyOWHbl MaKCHUMaJIbHOTO CE30HHOI0
OTTaWBaHUs, a B YCJIOBHUAX HECIMBAIOLICHCS BEYHOMEP3JION TOJIIM - J0 BEPXHEW I'PAHUIBI ITOU
TOJIILIH.

4.8 MuHuMaIbHas TONIIMHA OJHOPOTHOTO CJIOS HCIIBITHIBAEMOTO TPYHTA TOJDKHA COCTABIISATH HE
MEHee JBYX AMAaMEeTpOB INTaMMa MpH HCIBITAHUM TpyHTa wWTamrnoM U 1,5 BbICOTHI pabouero
HAaKOHEYHUKA MPU UCIBITAHUU TPYHTA IPECCUOMETPAMH, JUJIATOMETPAMH U Ha Cpe3 B CKBaXKUHAX U
B MacCuBe.

4.9 Ha oTMeTke WCIBITaHUS TPYHTa B CKBaXHHAX M APYTUX BHIPAOOTKAaX JOJDKHBI OBITH
oToOpaHbl 00pa3libl M B JIADOPATOPHBIX YCIOBUAX OIpeneNeHbl (PU3NYECKHE XapaKTePUCTHKU:
rpanysiomerpudeckuii coctaB mo I'OCT 12536, BiaxHOCTh W IUIOTHOCTH TPYHTA, IIOTHOCTH
YacTUI] TPyHTa, BIAXKHOCTh Ha IpaHuIax packateiBaHus U Tekydectd no I'OCT 5180, a Taxxke
BBIUMCJIEHBl IUIOTHOCTh CYXOIrO IpyHTa, KO3()QUIMEHT MOPUCTOCTH, CTENEHb BIAXKHOCTH, YHUCIIO
IUTACTUYHOCTH U NIOKA3aTelb TEKYyUEeCTH.

4.10 OOGpa3upl TpyHTa IS OTIPENEIICHUs ero (PU3MYECKIX XapaKTePUCTHK CIeyeT OTOUpaTh Ha
paccTossHUU He 6osiee 3 M OT OCH BBIPAOOTKHU AJIsl MPOBEICHHSI UCIIBITAHUH.

4.11 B nporiecce UCTIBITAaHUH BEIYT )KypHAIHI 110 (popMaM, MPUBEIEHHBIM B MPHIIOKeHNH b.

5 MeTroa HCNIBITAHUA IITAMIIOM
5.1 CymHocTh MeTOa

5.1.1 VcnpiTaHue TPyHTa INTaMIIOM HPOBOJAT JUIS OINpPEICICHUS CICTYIOUIMX XapaKTePHCTHK
nehOpPMUPYEMOCTH

monyns nedopmammu  E i KpYMHOOOJIOMOYHBIX — TPYHTOB, MECKOB, TJIMHHUCTBHIX,
OpPraHOMUHEPAJBHBIX W OPTraHUYECKUX TPYHTOB, HAUYAIBHOTO TMPOCATOYHOTO JABJICHUSA Py,
OTHOCHTENBHON JedopManyy MpOCaZOYHOCTH &) UL MPOCAJOYHBIX TJMHUCTBIX T'PYHTOB IIpH
UCTIBITAaHUN C 3aMayMBaHUEM, KpOME HaOyXaloIlMX M 3aCOJEHHBIX TPYHTOB IPU HCIBITAHUU C
3aMa4YMBaHUEM.

5.1.2 XapakTepHCTHKH OINpPEICNSIOT MO pe3ylbTaTaM Harpy)XeHHs TPYHTa BEpTHKAIbHOM
Harpy3Ko# B 3a00€ TOPHOH BBIPAOOTKH C TIOMOIIIBIO IIITAMIIA.

PesynbraTel HcnbITaHUN OQOPMIISIOT B BHAEC TI'paHUKOB 3aBHCUMOCTH OCAJKH INTaMIa OT
Harpys3KH.

5.1.3 Ilpu ucneiTaHuu TpyHTa B IIypde pasmepbl mrypda ONpeAensioT B 3aBUCUMOCTH OT
HEOOXOJIMMOCTH KpEIUICHUSI €r0 CTeH W TIIyOMHBI MPOXOAKH. MHUHHMAaNbHBIE pa3Mepsl Iypda B
wiade - 1,5 x 1,5 m.

JuameTp AyAKH, MPOXOAUMON MEXaHU3UPOBAHHBIM CIIOCOO0OM, OKeH ObITh He MeHee 0,9 M.

JlnameTp ombITHON OYpOBOM CKBaKMHBI TOJDKEH OBITh 325 MM. BypeHue CKBaKMHBI ClIeTyeT
BECTH ¢ 00cakoil Tpybamu 10 3a60s.

5.1.4 3amaunBaHMe MPOCAJOYHBIX TPYHTOB NPH HCHBITAHUSAX B KOTJIOBAaHAX M JyJAKaxX CICIyeT
NPOBOJUTH 0 CTEMEHU BIaXHOCTH Sy > 0,8 Ha ryOMHY HEe MeHee ABYX AMaMETpPOB LITaMIla HUKE
€r0 MOJIOIIBHL.

Ilpumeuanue - {11 KOHTPOJIS BIAXXHOCTH IPYHTOB JIOITyCKAETCS IPUMEHATh PAAUOU30TONHBINA METO.



5.2 O6opynoBanue 1 npudOpbI

5.2.1 B coctas YCTAHOBKH JJI51 UCHBITAHU I'PYHTA IITAMIIOM OOJIKHBI BXOJUTh.

- IITAMII,

- YCTPOMCTBO AJIs CO3AAHUS U U3MEPEHUS HArpy3KHU HA LITaMII,
- aHKEPHOE YCTPOUCTBO (111 YCTAaHOBOK 0€3 Tpy30BOii 1aTdopmbl);
- YCTPOMCTBO I U3MEPEHUS 0CAJOK LITaMIIa,
- YCTPOWCTBO JUIsl 3aMaYMBaHUs U KOHTPOJISL BI&YKHOCTH IpyHTa (MIPU UCTIBITAHUM MTPOCAT0YHBIX

IPYHTOB).

5.2.2 KoHCTpyKIIMS yCTAaHOBKH JOJIKHA 00€CTIeYnBaTh:
- BOBMOXXHOCTh Harpy>keHus mramia cryneHsmu aasienus o 0,01 - 0,1 MITa;
- IEHTPUPOBAHHYIO TIepeiauy Harpy3KH Ha IITaMIT,
- IOCTOSTHCTBO JIaBJICHUS HA KKIOW CTYTICHH HATPYy KCHHUSI.
5.2.3 llltamMmbl JOMKHBI OBITH JKECTKUMHU, KPYTIOH (DOPMBI, CIEIYIONINX THIIOB:
| - ¢ WIOCKO# MoKomBoit momanso 2500 u 5000 cm?;
Il - ¢ mnockoil momomBoil miomanso 1000 eM? ¢ KOJBIIEBOW MPUTPY3KOH MO TUIOIIAIH,
JIOTOIHSIOMEN romans mramna g0 5000 CM2;
11 - ¢ wockoit nogomBon wiomansn 600 CMZ;
IV - BuHTOBO# mrTamm muromasio 600 cm’ (mprinoxenne B).
5.24 Tun w miom@aap MTaMIa HAa3HAYAIOT B 3aBHCHMOCTH OT HCIBITHIBAEMOIO TPYHTa IO

tabnuue 5.1.
Tadonuma 5.1
Ionoxxenue mrammna Ty6uma Mecro Tamn
I'pyHTEHI OTHOCHTEJIBHO YPOBHS S —— MpOBEACHA | HHOIHSUJL,
MOJ3E€MHBIX BOJ VCTIBITaHUS cM

KpymHoo61m0MOUuHBIE Ha yposre nomzemusix|I1o Bceit|B  kornomane,| | 5000
[lecku MIOTHBIE U CPEAHEN TUIOTHOCTU BOJI Y BBIIIIE TOJIIIIE mrypde, mynke | 2500
[munel u cyrmuakd ¢ | 0,25; cynecu ¢ 1| < I 1000
0
IMeckn peixmbie; rauHbEl U cyrmuHKE ¢ | >|Ha ypoBre momzemusix|I1o Bceit|B  kornomane,| | 5000
0,25; cymecuc I, >0 BOJI Y BBIIIIE TOJIIIE mypde, AyaKe
OpranoMIHEpaJIbHBIE H OPTaHUIECKHE I 1000
IIpocamounsie npu HCTIBITAHUAX c|Bprme yposus|I1o Bceit|B  kornomane,| | 5000
3aMauuBaHUCM MTOJ3€MHBIX BOJ TOJIIIE mypde, ayake
KpymHoo610MOUHBIE Ha yposHae momzemusix|Hmxe 6 B 3aboe| Il 600
[Necku noTHbIE BOJI ¥ BBIIIE CKBa)KHHBI
I'muanst vt cyrmuaku c | 0,5; cynecnc I <0
ITeckn Ha ypoBne noxzemusix |Hike 6 B 3aboe| IV 600
ImuHncrtele  mnpu mOOBIX  3HAYCHMSX|BOJ M BHILIE CKBa)KHUHBI
MOKa3aTelsl TeKy4eCTH
OpraHoMIHEpaIbHBIE H OPTaHUICCKUE Huxe yposus|I1o Bceli|Hmwke — 3abos| IV 600

MTOJ3€MHBIX BOJ TOJIIIE CKBa)KHHBI
I'manst u cyrmunaku ¢ 1 > 0,5; cymecu ¢ | > 1 |Breime u wHike yposas|/Jo 10 B maccuse 6e3| IV 600
OpranoMHUHEpaNbHBIC 1 OPTaHUIECKHE MTOJ3€MHBIX BOJ OypeHus

CKBa)KHHBI

5.2.5 Harpy>xeHne mrammna oCyIieCTBISIFOT JOMKPAaTOM HITH TaPHUPOBAHHBIM TPY30M.
JIOMKpaThl TOJHKHBI OBITH TPEABAPUTEIHHO OTTAPUPOBAHBI.
Harpy3ky u3MepsoT ¢ morpemHocTsio He 0osiee 5 % CTyneHu TaBICHHUS.
5.2.6 TIporudomepsl ik U3MEPEHUST OCAJKH IITAMIIA JOJDKHBI ObITh 3aKPEIUICHBI HA PENepHON
cucreme. Illtamn nomkeH OBITH COEAMHEH C MPOTMOOMEPOM HHTBHIO W3 CTAIBHON MPOBOJIOKU
nuamerpom 0,3 - 0,5 mm. M3mepurenbHas cuctema J0DKHA 00ECIICUMBATh M3MEPEHUE OCAJIOK C

norpemHocTeio He 6oree 0,1 M.




Heo6xoauMo y4uThIBaTh 1e(OPMAIHIO TIPOBOJIOKH OT TEMIIEPATypPHBIX BO3ACHCTBHI M BBOANUTH
MOTIPAaBKy B IMOKa3aHUs MporuOomepoB. [lompaBky ompenenstor 1Mo MOKa3aHUSM KOHTPOJIHHOTO
nporubomepa mo 5.3.7. Ocanky mTamna cleayeT ONpeAessaTh Kak cpelHeapupMeTudecKoe
3HAYCHHWE IIOKAa3aHW TpeX MPOruOOMepoB, (UKCUPYIOMMX OCAAKYy INTaMIla B TPEeX TOYKaX,
pacnoioxeHHbIX oA yrioMm 120° oT neHTpa mrammna.

Jlnist m3MepeHus OCallKy IITaMIa JOMyCKaeTCesl MPUMEHATh JAPYTHe MPUOOpPHI, 00ecreunBarome
U3MEpPEHHUE 0CaI0K C MOrpetHocThio He Ooiee 0,1 mm.

Ilpumeuanue - Ilpu uCHBITaHUK TPYHTOB B CKBAKMHAX W U3MEPEHUH OCAIOK INTAMIIA IO TNEPEMELICHUSIM BepXa
KOJIOHHBI TPYO, CIy’XKaIlluX ISl epeladdl Harpy3KH Ha IITaMIl, yIUTBIBAIOT Ae(OpManuio CKaTusa TpyO OT Harpy3ku U
MPEAYCMaTPUBAIOT MEPOIIPHUATHSI, UCKITIOUAIOIIUE UX TIPOAOJILHBIN U3rH0.

5.2.7 PenepHas cucrema, Ha KOTOPOH KpemsT MporuOoMepsl, JOKHA COCTOSTh M3 YEThIpeX
cBail, 3a0MBaeMbIX WM 3aBUHYMBAEMBIX IIONAPHO B IPYHT C MPOTUBOINOJIOKHBIX CTOPOH BBIPAOOTKU
Ha pacctosHuM 1,0 - 1,5 M 0T KpaeB, U NPUKPEIUIIEMBIX K HUM MapajulebHO METAUTMYECKUX
purene, Ha KOTOPbIX yCTaHABIMBAIOT NMporudomepsl. ['TyOMHa nmorpykeHus cBail B TPyHT AOJDKHA
o0ecreynBaTh HEMOABIKHOCT PENIEPHOM CUCTEMBI B IIPOIIECCE UCTIBITAHUS.

5.3 IToaroToBKa K MCHBLITAHUIO

5.3.1 Ilpu ucnoblTaHUAX B KOTJIOBaHAaX, IIypdax W AyAKax IMITaMIl C IUIOCKOW MOJOUIBOU
YCTaHABIMBAIOT Ha JAHO BbIpaOOTKH. JIJ1s MOCTHMXKEHHS TUIOTHOTO KOHTAaKTa MOJOIIBBI LITaMIa C
IPYHTOM HEOOXOJMMO MPOU3BECTH HE MEHEE JBYX IOBOPOTOB ILITAMIIa BOKPYT €r0 BEPTHKAIbHON
ocH, MEHssI HarpaBjieHre noBopoTa. [locie ycTaHOBKM 1ITaMIia MpoBEPsII0T TOPU3OHTAIBHOCTD €r0
MOJIOKEHUSI.

B raunucteix rpysaTtax ¢ I > 0,75 mramm ciieyeT yCcTaHaBIMBaTh B BRIEMKY, yCTpauBacMyro Ha
nHe BbIpaOboTKU. ['myOuna BelemMku pomkHa ObiTh 40 - 60 cM, momepeyHbIdt pa3Mep BBHIEMKH HE
JIOJDKEH TIPEBBINIATh TUaMeTp mramna 6osee uem Ha 10 cum.

CTeHKH BBIEMKH NPU HEOOXOAMMOCTH CIICAYET 3aKPEIUTb.

5.3.2 [loBepxHOCTH TPyHTa B Mpejenax IIOMaal YCTAaHOBKH MITaMIIa JODKHA OBITh THIATEIHHO
crutanupoBana. [lpu 3aTpyJHEHHH B IUIAHUPOBKE TPYHTA CIEAYET YCTPaWBaTh U3 MAJOBIAKHOTO
MecKa MEJIKOTO MJIM CpeIHEeH KPYyMHOCTH MOMYIIKY TONIMHON 1 - 2 cM 7S TIMHUCTBIX U He Oolee
5 ¢M - 711 KpyITHOOOJIOMOYHBIX TPYHTOB.

[Ipyn ucnplTaHusax mrammnamu iomaasio 5000 cm® MPOCAJIOYHBIX TPYHTOB C 3aMadyMBaHUEM
TOJIIIMHA MOAYIIKU JOJDKHA COCTaBIATh 2 - 3 ¢M JUIsi 00eCTIeYeHHs IPSHUPOBAHUS BOJBI B TPYHT.
[omymky criemyer ykiaiplBaTh MO BCEW IUIONMIA[M YCTAaHOBKM INTaMIa W BOKPYr HEro Ha
paccrosinuu He menee 10 cwm.

5.3.3 [Ipu ucnbiTanusaxX B ckBaxkuHax mrammoM tuna |11 mromaasio 600 cm? YCTAaHOBKY IIITaMIIa
MOPOU3BOJAT TIOCIE 3a4YUCTKH 3200 CKBaXKUHBI CHENHMATbHBIM OYpPOBBIM HAaKOHEYHHKOM-
3a4MCTUTENIEM B HECKOJIBKO TIPUEMOB C €T0 U3BJICUCHHEM Ha MOBEPXHOCTD MOCIIE KKIOH 3aUNCTKH.

[Itamn, OpUKpEIUICHHBI K KOJOHHE TpyO auamerpoM 219 MM, uMeromiel HarpaBisiolIne
XOMYTBHI, OITyCKAIOT B CKBaXHHY M JOOHMBAIOTCS TUIOTHOTO KOHTAKTa IITaMIIa ¢ TPYHTOM HE MEHeEe
4YeM JBYMs MOBOPOTaMU KOJIOHHBI TpyO Bokpyr ocu. llltamm momkeH OBITh yCTaHOBJIEH HIKE
o0caiHO# TpyObI Ha TIyOHHY 2 - 3 CM.

5.3.4 TlorpyxeHue BHHTOBOTO INTamMIa TMPOU3BOAIT 3aBUHUYMBAHMEM MEXAHUYECKH WU
BPYYHYIO HWKE 320051 CKBOXXHMHBI MJIM C TIOBEPXHOCTH B MAacCHB TpyHTa 0e3 OypeHHsI CKBa)KHUHBI.
[Tpu ucnbITaHUAX B CKBOKMHAX IIyOMHA 3aBUHYMBAHUS BUHTOBOTO IITAaMIIA HIKE 320051 CKBAKIHBI
JIOJDKHA COCTABIATH 50 CM JUISI TIIMHUCTBIX TPYHTOB TEKYUYETUIACTHYHON M TeKy4eil KOHCUCTEHIIUH U
HACBIIICHHBIX BOJOM meckoB M 30 c¢M - A/ OCTalbHBIX TpyHTOB. Jlomyckaercsi yBelIMYUBATH
yKa3aHHYIO TIyOWHY B CITydasiX, KOTJla IPU U3MEPEHUAX OCEBOW HArpy3KH Ha MITaMIl UCKIII0YAeTCs
BIIMSTHUE TPEHHS TPYHTA MO OOKOBOI MOBEPXHOCTH CTBOJIA.



5.3.5 B mporecce 3aBUHYMBAHMS BHHTOBOI'O LITaMIa JIOJDKEH HMPOBOJUTHCS KOHTPOJb 3a €ro
HOTPYKCHUEM TI0 OTHOILICHHIO TJIyOWHBI MOTPY)KEHHs INTamia 3a OJuH 000poT Ah k miary
BUHTOBOM JIOIIACTH ¢. JTO OTHOUICHUE JOJDKHO HAXOAUTHCS B IIpeAeiIax

0,7% o £10
@ : (5.1)

5.3.6 Ilocne ycTaHOBKH IITamIia MOHTHUPYIOT YCTPOMCTBO JUIsl Harpy>KEHHsI IITaMIla, aHKepHOE
YCTPOHCTBO U U3MEPHUTEIBHYIO CHCTEMY.

5.3.7 KoHTponbpHBIH MporudoMep yCTaHABIMBAIOT HA PENIEPHON CUCTEME, €r0 HUTh 3aKpPEeIUIIOT
K HEMOABMKHOMY peIrepy, YCTpauBaeMOMY B CTEHE BBIPAOOTKH; JUIMHA HUTU JOJKHA OBITh paBHA
JUIMHE HUTH NPOruOoMepa, U3MEPSIONIEro OCaIKy IITaMIIa.

5.3.8 Ilocne MoHTaka BCEX YCTPOWCTB M M3MEPUTEIHLHON CHCTEMBI 3aIlMCHIBAIOT HaYaJIbHBIC
NOKa3aHus MPUOOPOB.

5.4 IlpoBeneHue MCNIBITAHUSA

5.4.1 Harpy3ky Ha mtamn cieAyeT yBEIMYMBaThb CTYIIEHSAMHU [aBICHUN P, yKa3aHHbIMU B
tabimuax 5.2 - 5.4.

O6mee YUCJI0 CTYHGHGI\/'I JHABJICHUS TIIOCJIC HOOCTHUXKCHUA HaBJICHU, COOTBGTCTBYIOH_IGI‘O
BEPTUKAIILHOMY HOPMAaJbHOMY HANPSDKEHHIO OT COOCTBEHHOTO Beca IPYHTa  ,q0 Ha OTMETKE
UCIIBITAHUS, JOJIZKHO 6I:ITL HC MCHCECC I-IeTprCX.

B mepByio cTyneHb JaBJICHHS CIEAYeT BKIIOYHTH BEC JCTaleil yCTAHOBKH, BIIMSIOIINX Ha
HarpysKy LITamIa.

[Ipy npumenennn mTamma TUna |l KonblieBas mNpUTpy3Ka JODKHA COOTBETCTBOBATH
HaHpH)KeHI/IIO ng,O Ha OTMCTKEC UCIIbITaAHUS.

BpeMs BbIIepKKHM Ka)KJ0M MOCTIEAYIOUIEH CTyNeHU AaBJICHUS JOJKHO OBITh HE MEHEE BPEMEHU
BBIJICPXKKH TPEIBITYIEH.

Tabnuia 5.2
Crynenu naenenust Ap, Mlla, Bpewms
IIPY IJIOTHOCTH CIIOKEHUS YCIIOBHOM
I'pyHTHI Koa¢puunent BogoHackIeHus TPYHTOB CTabuIM3aun
ITnoTHBIE Cpenneii PoIxutbeie Aeqopmarn
IUIOTHOCTH 9

KpymHoo610MOUHBIE S5,<1,0 0,1 0,1 0,1 0,5
Iecku kpymHbIE 5,<1,0 0,1 0,05 0,025 0,5
Iecku cpemHeit KPYITHOCTH S5, <05 0,1 0,05 0,025 0,5

05<S5,<1,0 0,1 0,05 0,025 1,0
Tlecku MelKue U NbliIeBaThbie 5,<0,5 0,05 0,025 0,01 1,0

05<S5,<1,0 0,05 0,025 0,01 2,0
Tadonuma 5.3

Crynenn nasnenus [l p, Mlla, npu koapdunnenrte Bpewms ycnoBHoI
I'pyHTHI MMOPUCTOCTH cTabunIM3anuu
e<0,5 05<e<0,8 08<e<]1 e>11* nedopmanu t, 9

I'muancTeie ¢ 1mokasaTenem
TEKY4YeCTH:
I <0,25 0,1 0,1 0,05 0,05 1
0,25<1.<0,75 0,1 0,05 0,05 0,025 2
0,75<1. 1 0,05 0,025 0,025 0,01 2
IL>1 0,05 0,025 0,01 0,01 3

* [Ipu xoadduipente nopucroct e > 1,1 BpeMs yCIIOBHOW cTabWin3aiuy yBenuuuBaercs Ha 1 4.




TaOonuma 54

I'pynTHI Crynenu nasienus Ap, MIla Bpemst };ZJ&?;;;:H;TS?,H;H%HHH
IIpocamounsie TPUPOIHON BIAKHOCTH 0,05 1
IIpocamouHbie OCIIE 3aMavYnBaAHHS 0,025 2
OpraHoMHHEpaJIbHBIC M OPraHUIECKUE 0,005 - 0,01 4

5.4.2 Kaxnayio CTyneHb JaBICHHS BBIICPKHUBAIOT 10 YCIOBHOW CTaOMIM3aIUK JeQopManuu
rpyHTa (OCaJKH IMITaMIIa).

3a xpuTepuil yCIOBHOW cTabMian3anuu aedopMalii IpUHUMAIOT CKOPOCTh OCAJIKM IITaMIIa, He
npesbimarontyto 0,1 mm 3a Bpems {, ykazanHoe B Tabnunax 5.2 - 5.4,

5.4.3 OtcuetsI 1o mporudoMepaM Ha KaKIOH CTYIIEHH HarpyXKeHUs TIPOU3BOIAT:

- MIPU HUCTBITAHUHM KPYMHOOOJIOMOYHBIX TPYHTOB M TMECKOB depe3 Kaxkasie 10 MuH B TeueHue
NepBOro moiiydaca, 15 MUH B TeueHHe BTOpPOro moiydaca W jgajiee depe3 30 MHH 10 YCIOBHOU
cTabunuzanuu aedopmaiuy rpyHTa,;

- IPY MCTIBITAHWH TJIMHUCTBIX TPYHTOB Yepe3 Kaxasie 15 MuH B Teuenue nepBoro yaca, 30 MuH B
TEYEHHE BTOPOTO Yaca, aajnee uepe3 1 4 10 ycinoBHOM cTabunu3anuu aedpopMaiiui rpyHTa.

5.4.4 VicnplTanus MPOCaZOYHBIX TPYHTOB C 3aMavyUBaHUEM CIIETyET MPOBOAMTH IO CXEME «JIBYX
KPUBBIX» WUJIA €OJHOU KPUBOW».

BreiOop cxeMbl HCHBITAaHWHA JOMKEH OBITh TPOM3BENEH B 3aBUCHMOCTH OT KOMIUIEKCA
XapaKTePUCTHK, HEOOXOAUMBIX JUIS TPOCKTUPOBAHHS.

HcnplTanus 1mo cxeme «JIByX KPHBBIX» CIIEAYET BBITOIHATH IPU HEOOXOIUMOCTH OMpEICTICHHS
MOJIHOTO KoMmiuiekca xapaktepuctuk (5.5.3), mo cxeme «omHON KpHUBOW» - B Ciydasx, KOTaa
JOCTaTOYHO OMPEENIUTh MOAYJh AehopMaly TPyHTa MPUPOJHON BIAKHOCTH M OTHOCHUTEIHHYIO
MPOCaZ0YHOCTh IPU OJTHOM 33JaHHOM JaBJICHUU.

9.4.5 Ilpu wucnoblTaHUSAX IO CXEME «OJHOM KpUBOI» HArpy3kKy Ha IITaMIl YBEJIWYUBAIOT
CTYTICHSIMH JI0 33IaHHOTO JTaBJICHUS s, TpuHUMaemMoro B uatepsaie 0,2 - 0,4 MI]a.

JlaBiieHre TOJDKHO OBITH YCTAHOBIICHO C YYETOM MpeAroiaraeMoro (hpakTHUecKoro NaBlIeHUS Ha
TPYHT B OCHOBaHMHM (yHJaMeHTa, PaBHOIO CyMMeE JaBJICHHH OT Harpy3ku ¢yHIaMeHTa Hu
COOCTBEHHOTO Beca IPyHTA B HACKHIIIEHHOM BOJIOW COCTOSIHUY Ha OTMETKE UCTIBITAHUSI.

[Tocne  mocTWKeHUs  YCIOBHOM  CTAOWJIM3AlMM  OCaAKM Ha  TIOCJIEIHEH  CTYIICHH,
COOTBETCTBYIOIICH NaBICHUIO p;, TPYHT B OCHOBAaHHWH IITAMIIa CIIEAYET 3aMOYUTh U MPOJOJDKATH
3aMayMBaHUE C U3MEPEHUSIMH IPOCAJAKU TPYHTA JI0 €€ YCIOBHON CTaOMIN3ALUU MIPU PACXO0JIE€ BOIBI
HE MEHEE PacCYMTHIBAEMOTO T10 MPHIIOKEHHIO [

3a KpuTepuil YCIOBHON CTaOMIM3AlMK MPOCATIKU TPYHTA CIEAyeT MPUHUMATh CKOPOCTh OCAIKU
mrramiia, He npesbimatonryro 0,1 MM 3a 1Ba vaca.

5.4.6 HcnpiTanus 1O CXEeME «JIBYX KPHUBBIX» CIIEyeT MPOBOAWTH HA OJHOW TTyOHMHE B JBYX
mrypdax, pacrnosoKEeHHbIX Ha PACCTOSIHUU S - 6 M.

B onHom mrypde ucnbiTaHus HEOOXOUMO BBHITIOJIHATh B COOTBETCTBUH C TpeOoBaHMAIMU 5.4.5, B
JIPYyroM - 3aMOYHTh TPYHT (MPU pacxojie BOJbI HE MEHEE PacCUYMTHIBAEMOTO MO MpHIIoKeHuto I)
MocJie MOHTa)Xa YCTAaHOBKH JI0 NPUJIOKEHUS HArpy3KH, a 3aTeM HarpyXarb LITaMI CTYNEHSMU J10
TABJICHUS P, IPOJIOIDKAS 3aMAaYHBAHKIE TPYHTA.

5.4.7 Otcuerpl TO mpormdboMepaM IOCIE€ 3aMayWBaHMs TPOCATOYHOTO TPYHTA CJEAYeT
IPOM3BOJUTH Yepe3 MPOMEKYTKH BPEMEHH, yKazaHHbIe B 5.4.3.

5.4.8 3amaunBaHWEe TPOCATOYHBIX TPYHTOB B OCHOBAaHWH INTaMIla B KOTJIOBaHaX, mypdax u
OyJOKax CileayeT MpPOM3BOIUTH pacCpeloTOUYEHHOW CTpyE€ BO H30exkaHHWE pa3MblBa TPYHTA,
MOJIEPXKUBasi ypOoBEHb BOJbI HAa O - 10 cM BbIllle MOBEPXHOCTH MECYAHOW MOIYIIKH U U3MEpss
pacxoJ1 BOJIBL.

5.4.9 Tlo OKOHUYaHUM WCTIBITAHUN BBIPAOOTKY CJIEIyEeT YIriayOUTh HIM)KE OTMETKH UCIBITAHHUS Ha
MIyOMHY HE MEHee JBYX IUAaMETPOB IITamma Il KOHTPOJS OJHOPOJHOCTU HCHBITHIBAEMOTO
TpyHTAa.




5.4.10 B nporiecce ucnbITaHus BeAyT *KypHal, (jopMa KOTOPOTo MpUBEACHA B MPHIIOKeHNUH b.
5.5 O0paboTka pe3yJbTATOB

5.5.1 Tlo naHHBIM KCHBITAHUN CTPOAT IrpaHK 3aBUCHUMOCTH OCAJKH IITAMIa OT JaBICHHUS S =
f(p) (mpunoxenue [I).

Ha rpaduke mnpoBoasST OCpeqHSIONIYIO MPSIMYIO METOJOM HAMMEHbBIIUX KBaJIpaToB WU
rpauaecKuM METOIOM.

3a HavyanbHbIC 3HAYEHHsS po U Sp (MepBas TOYKa, BKJIOYaeMas B OCPEIHCHHE) MPUHUMAIOT
JaBJIeHHE, PABHOE HANPSDKEHHUIO Gzg0 (5.4.1), M COOTBETCTBYIOIIYIO OCA/IKY; 32 KOHCUHBIC 3HAUCHUS
Pn ¥ Sp - 3HaUYEHUS Pij U Sj COOTBETCTBYIOIIME UYETBEPTOM TOYKE Tpaduka Ha MPIMOJIMHEHHOM
ydacTKe.

Ecnu mpu naBineHuu p; mpupaiieHue ocaiku OyneT BABoe OoJiblie, yeM s Mpelblayluen
CTYIICHU JABJICHUS pj.1, & IPU TOCIEAYIONIEH CTYIEHU MABJICHUS pi+1 TPUPAIICHUE OCAIKH Oyaer
paBHO WK OOJIbIlIEe MPUPAIICHUS OCAJKH MPH pj 32 KOHEUHBIE 3HAUEHUS P U Sy ClelyeT NPUHUMATD
Pi-1 ¥ Si.1. [Ipy 5TOM KOIMYECTBO BKIIOYAEMBIX B OCPEIHEHUE TOYEK JOKHO OBITH HE MEHEE TPEX.
B mnpoTuBHOM cilydae Npu MCHOBITAHUM TPYHTa HEOOXOAMMO TPUMEHSITh MEHBIINE CTYNEHU
TABJICHMSI.

Ipumeuanue - Tlpu NPOBEJICHAN HUCIIBITAHUI BHHTOBBIM IITAMIOM (C COXPAHEHHEM MPHPOIHOTO HAIMPSKEHHOTO
COCTOSIHHSI TPYHTA) 33 HAYaJIbHBIC 3HAUCHHS Po M So IPHHUMAIOT 3HAYCHHS pj U Sj, COOTBETCTBYIOIIHE MEPBOM CTYMEHN
Harpysku Ha rpaduke S = f(p).

5.5.2 Monyne nedopmartun rpynta E, MIla, BEIUUCISIOT Ui JTMHEHHOTO y4yacTka rpaduka 1o
dbopmyie
Lp
- b . . v
E={l-w) £, & D&S, 5.2)
rae V - koodduuuent [lyaccona, npuaumaemslii paBHbM 0,27 11 KpYTHOOOJIOMOYHBIX TPYHTOB;
0,30 - gys meckoB u cyneceit; 0,35 - st cyrnuakoB; 0,42 - nist TIIvH;

K}, - k03¢ duienT, npuHIMaeMblii B 3aBUCUMOCTH OT 3arayoienus mrammna h/D (h - rimy6una
PAacCIOJIOKEHUS IITaMIIa OTHOCHTEIIBHO IIOBEPXHOCTH IPYHTa, ¢M; D - nuamerp mrammna, cm);

Ki - xoopdurment, npuarnMaeMblii paBHbIM 0,79 1715 5K€CTKOTO KPYTIIOTO IITAMIIA;

Ap - npupainenue gaienus Ha mrami (5.5.1), MIla, paBraoe Py, - Po;

DS - npupaienue ocasku mramiia, COOTBETCTBYIOIIEE AP, CM, ONPEIENIIEMOe TI0 OCPEAHSIOIIEH
IIPSIMOM.

Kosdduruent Kp npuHUMAIOT paBHbIM 1 MpH UCHBITAHUAX PYHTOB IITAMIAMU B KOTJIOBAaHAX,
mypdax u ayakax. [Ipy UCHBITAHUSAX TPYHTOB BUHTOBBIM INTAMIIOM B OYPOBBIX CKBR)XKHHAX HUKE
320051 M B MaccuBe 0Oe3 OypeHMs CKBaXMH KOd(QQHUUUEHT K NPUHUMAIOT B 3aBUCUMOCTH OT
orHomreHuss h/D mo Ttabmuue 5.5, rme h - ryOumHa pacmonokeHus ImTaMna OTHOCHTEIBHO
HOBEPXHOCTH TPYHTA, CM.

Ilpumeuanue - Tlpu vcnpiTanusax rpyHra mramnom tuna |l B 3a60e OypoBBIX CKBaXKHH JOIyCKAaeTCs NPUHUMATh
ko3¢ dunuent K, paBHbiM 1 HesaBucumo ot h/D.

Tadonuna 55
h/D 0 1 2 3 4 >5
Ko 1 0,90 0,82 0,77 0,73 0,70

5.5.3 Ilo pe3ynpTaTaM UCHBITAHUN MPOCATOUYHBIX IPYHTOB CIEIYET ONPEAEIATh B COOTBETCTBUU
C YKa3aHUsAMU npwioxkeHus E:

- MOJyJib leopMalvu TpyHTa MPUPOJHOM BIAXKHOCTU E M OTHOCUTEIBHYIO IPOCAJOYHOCTD Es|
IIPY 33JaHHOM JIaBJICHUH P - [IPU UCIIBITAHUU T10 CXEME «OJTHON KPUBON»;




- MOIyJb nedopMaIuu rpyHTa IPUPOTHON BIAXXHOCTH £ U B BOJIOHACHIIIIEHHOM COCTOSHUH FEgyt,
(mocne 3amaunBaHusl), Ha4YaIbHOE MPOCATOYHOE JTABICHUE Ps| K OTHOCHTEIBHYIO MTPOCATOYHOCTD Eg|
P Pa3JIMYHBIX JIABJICHUSX - TIPU UCTIBITAHUU TI0 CXEME «IBYX KPUBBIX».

6 MeToa MCTIBITAHUS PATHATBLHBIM IPECCHOMETPOM
6.1 CymHocTh MeTO/1a

6.1.1 VcnplTanue TpyHTa pajguaibHBIM IPECCHOMETPOM IPOBOJAT JAJIS OINpPENENCHUS MOy
negopmanuu £ ecKoB, TIAMHACTHIX, OPTaHOMHUHEPATbHBIX U OPraHHYECKUX TPYHTOB.

6.1.2 Moaynpb nedopmanvu OnpeAessioT MO pe3ysibTaTaM Harpys>KeHHs TPYHTa TOPU30HTAIBHON
HArpy3Koi B CTEHKaX CKB)KHHBI C TOMOIIBIO PaHAIEHOTO TPECCHOMETPA.

PesynbraTel ucnbITaHus OQOPMISIOT B BUAE Trpaduka 3aBHCHUMOCTH TOPU30HTAIBHBIX
NepEeMEIEHHI TPyHTa OT TOPU3OHTAIBHOTO JIABJICHUSI.

6.1.3 Ilpu wucnbpITaHMM TpPyHTA pPAJUATBHBIM TPECCHOMETPOM MNPUMEHSIOT —Clexyrolee
o0opyIoBaHWE H CIOCOOBI TPOXOJKH CKBAKMH, OOECIEYMBAIOIINE COXPAHCHHE TMPUPOITHOTO
HANpsHKEHHOTO COCTOSIHUS TPYHTA!

camMo03a0ypHUBAIOIIUECS TPECCUOMETPHI,

OypeHue CKBa)KUH I10/1 3aLIUTOM TSKEIBIX paCTBOPOB,;

NPOXOJIKY YYacTKa CKBaXHHBI, HA KOTOPOM OYyIyT MPOU3BOIMTHCS HCIBITAHHS, C MOMOIIBIO
MOJIBIYKHOM KOJIOHHBI 00CaTHBIX TPYO.

B rpyHTax, o0ecreuMBarOmUX YCTOWYMBOCTh CTEHOK CKBA)KWHBI, JOIYyCKACTCS IPOBEICHHE
UCTIBITAHUN 0€3 COXpaHEHHs MPUPOJHOTO HAINPSLKEHHOTo cocTosiHuA. [Ipu 3ToM 00s3aTenbHBIM
SIBIISICTCS COXPaHEHHUE MTPUPOIHOTO CIIOKEHHS TPYHTOB.

6.1.4 TIpu mpoxo/Ke OMBITHON CKBaKUHBI ClIeAyeT co0roaaTs TpedoBanus 4.4,

6.1.5 /IlnameTp CKBa)XKMH HE JIOJDKEH MPEBBIIATh JUAMETpP 30Ha peccruoMeTpa oosiee yem Ha 10
MM.

6.2 O6opynoBanue 1 NpuOOPHI

6.2.1 B cocrtaB yCTaHOBKHM Ui MCIBITAaHHS TPYHTa pPaIHaIbHBIM MPECCHOMETPOM JIOJIKHBI
BXOJMTB!

30H];

YCTPONCTBO AJIS CO3aHMs U U3MEPEHHsI JaBJIEHUS B KaMepe 30H/a;

YCTPOMCTBO AJIsl U3MEPEHHS ITepEeMEIIEeHUI 000I0UKH 30H 2.

6.2.2 KoHCTpyKIIMsI YCTaHOBKH JIOJDKHA 00ECIICYHBATH.

BO3MOXKHOCTh CO3/IaHUs JaBiieHus Ha rpyHT ctymneHsmu o 0,01 - 0,1 MITa;

IIOCTOSIHCTBO JJABJICHUS HA KaXI0M CTYIIEHH Harpy KeHUs;

BO3MOXHOCTb TAPUPOBKH 30HA.

6.2.3 [liimHa kamMepsl 30H/1a TOJKHA OBITh HE MEHEE YETHIPEX €€ JHaMETPOB.

Ilpumeuanue - Tlpy npuMEeHEHUU KaMeEpbl, COCTOSANICH W3 TpeX CeKnuid u Ooiee, oOmIas IIMHA CEKIMHA TOJKHA
OBITH HE MCHEE YCTHIPEX HX TUAMETPOB.

6.2.4 YcTpoiCcTBO AMsl U3MEpEHUs aBJIeHHs B KaMepe 30H/a JODKHO oOecriednBaTh U3MEpPEHHE
JaBJIEHUSI C IOTPEIIHOCTHIO HE Oosiee 5 % CTyneHu AaBiIeHUS.

6.2.5 VYcrpoiicTBO ansi M3MEpeHHs IMepeMelleHud OOOJNIOUKH 30HJa JIOJDKHO 00ecreynBaTh
u3MepeHue nedopmanuii CTEHOK CKBaXXWUHBI TMPH TPUMEHEHUM TIPECCHOMETPOB C BHEIIHUM
TUaMEeTpOM KaMmephl 30HAa oT 76 o 127 mm c¢ morpemHocTthio He 6onee 0,1 MM B mpeaenax
W3MEHEHUS HAa4aJIbHOTO TnaMeTpa Kamepsl B 1,5 pasza.

6.2.6 M3mepeHue nepemenieHui 0OOJOYKM 30H[A OCYIIECTBISIIOT MyTeM H3MepeHHs o0bema
KUJKOCTH, PaAcXoJyeMOW Ha pacIIUpPeHHe KaMepbl 30HJAa, WIH IyTEM HEMOCPEICTBEHHOTO
OTIpPENICIICHUS pajyca KaMephl 30H/a B OT/ICJIbHBIX TOYKAX JUCTAHIIMOHHBIMU JaTYHKAMH.



Ilpumevanusn

1 UsmepeHue nepeMenieHnid 000JI0YKY 30HIA AUCTAHIIMOHHBIMH JATYMKAMH TPOU3BOAAT HE MCHEE YeM B IIECTH
TOYKAaX, PACHOJIOKEHHBIX IO TpeM AuaMeTpaM. TOYKM W3MEpeHUIl IOJDKHBI pacIioiaraThCsi B ICHTPANBHON YacTH
KaMepHl B Ipeenax Y5 ee mmmbL.

2 JlomyckaeTcsi TPUMEHSTH IS ONpPENeNCHUS TepeMeIleHd O0O0JOYKH 30HJa AWCTAHIMOHHBIC NATYHKU C
M3MEPEeHUEM JUTMHBI OKPY>KHOCTH KaMepHl 110 TPeM JHaMeTpaM B IEHTPAIBHON YacTH €€ B Ipeeiax ?l3 naHBLL

6.3 [1oAroToBKA K HCHBITAHUIO

6.3.1 B ckBakrHYy yCTaHaBIMBAIOT 30HJ TaKUM 00pa3oM, 4TOOBI cepelnHa KaMephl 30Haa Oblia
pacroyioxeHa Ha OTMETKE HCITBITaHHSI.

[Ipun mpoxonke CKBaKMHBI C TPHUMEHEHHWEM IOJBIKHON KOJOHHBI OOCAagHBIX TPYO B TPYHT
IpeBapUTEIIFHO BHEAPSETCS TOHKOCTEHHBIH pabounii CTakaH, MPUKPEIUIEHHBIH K KOJOHHE TPYO,
U3 KOTOPOTO yAAJSIOT TPYHT.

Jlanee Ha OTMETKY HCIHBITaHUS OIyCKAIOT 30H] MPECCHOMETpa, pabodas 000I0YKa KOTOPOTO
CMa3aHa TIIMHUCTOW CyCHeH3Mel U3 OEHTOHUTOBOM TIIMHBI WM COMMIONOM. B 30HIE mpeccruomerpa
CO3JIAI0T JaBJICHHE, PABHOE HAIPSDKEHUIO & (5.4.1) Ha OTMETKE UCTBITAHUSA, TIOCIIE YETO 00CaTHYIO
TpyOy NPUIOAHUMAIOT Ha BBICOTY 30H/IA.

6.3.2 [Tocne ycTaHOBKH 30H/a HA OTMETKE UCIBITAaHUA HEOOXOIUMO CMOHTHPOBATH YCTPOWUCTBA
JUIS CO3JIaHMS W W3MEPEHMs [aBJICHWS B KaMmepe 30HAa W W3MEPEHHs IepeMemeHus 00O0JIO0UKH
30H/2.

6.4 IIpoBeneHne UCNBITAHUS

6.4.1 B xamepe 30Hma co3maloT fgaBieHue cryneHsmu no 0,025 MIla no momenra
COITPUKOCHOBEHUST 000JIOUKH 30Ha CO CTEHKAaMH CKBaXXHHBI, a Jajiee - CTYICHIMH, yKa3aHHBIMH B
Tabaunax 5.2 - 5.4.

[lpu omnpeneneHWM AaBICHHUS HA CTEHKY CKBXXHHBI B CIydae MPUMEHEHHS THUIPABIHYECKUX
MIPECCUOMETPOB HE3aBHUCHMO OT OOBOJHEHHOCTH CKBRKHUHBI HEOOXOJUMO K H3MEPEHHOMY
MaHOMETPOM  JaBIICHHIO JOOABJIATh THUAPOCTATHYECKOE TaBJIEHUE CTOJN0Aa IKHIKOCTH B
TUIPOMATUCTPAIH MPECCUOMETPA.

6.4.2 Kaxnmyroo cTyneHb JaBJEHUS BBIACPKUBAIOT 10 YCJIOBHOW cTaOmim3anuu aedopmaruu
rpyHTa. 3a KpPUTEPHUI YCIOBHOH crabmimm3anuu aedopMaldi MPUHUMAIOT CKOPOCTh YBEIUYCHHUS
paauyca CKBaKHHBI, He mpeBbimatontyto 0,1 MM 3a Bpemsi, ykazanHoe B Tadsmiie 6.1.

Taomnuma 6.1

Bpewmst yciioBHO# cTabunnzanyun
I'pyHTHI Pexxum ucneitanus
nedopmanuu t, MUH

Ilecku co cTeneHbIO BIaYKHOCTH!

5,<08 15

5,>0,8 30
I'nuHuCTRIE ¢ IOKA3aTENEM TEKYUECTH: MenieHHbIi

1.<0,25 30

IL>0,25 60
OpranoMHUHEpalbHbIE U OPraHUYECKHe 90
[Mecku 3
I'munucTeie bricTporit 6
OpraHoMHHEpaIbHbIE U OPTaHUYECKUE 10

Ilpumevanusn

1 Tlpu uCHBITAaHHAX HWCKYCCTBEHHO YIUIOTHEHHBIXK, HACHIMHBIX ¥ HAMBIBHBIX TPYHTOB BpEMS YCIOBHOM
crabmm3anuy nehopMainy J0JDKHO HA3HAYATHCS TaK JKe, KaK U I COOTBETCTBYOIIMX THIIOB IIECYaHBIX U TJIMHUCTHIX
IPYHTOB B 3aBHCHMOCTH OT CTCIICHH BIIAKHOCTH U [IOKA3aTelIsl TEKYIECTH.

2 Tlpu mprMEHEHHH TPECCHOMETPOB C MOTPEIIHOCTRIO M3MepeHus nepemereaniit meupire 0,1 mm (6.2.5) Bpems
yCIOBHOW cTabmnm3anun aehopMalii YMEHBIIASTCS IPOMOPIHOHATIEHO YBEINICHHIO TOYHOCTH M3MEPEHHUS CTCHKH
CKBa)KHHBI.




6.4.3 /lna 3nanuii u coopyskeHuii | ypoBHS OTBETCTBEHHOCTH MCIIBITAaHUS TPYHTOB PaJUalIbHBIMU
IPEeCCHOMETpaMH  CJIEyeT NPOBOIUTh B MEMJIECHHOM pexume. Jlomyckaercs NpOU3BOAMTH
UCTIBITAHNE TPYHTA paJUalIbHBIMU IPECCHOMETpPaMHU B OBICTPOM peXHME B TeX Cilydasx, Kornaa
BBITTOJIHEHBI COIMOCTABUTENbHBIE HCIBITAHUS PAAHaIbHBIMH IPECCHOMETPAMU B MEIJICHHOM U
OBICTPOM pEKUMax HE MEHee 4YeM C JBYKPATHOM MOBTOPSAEMOCTBIO I JAaHHOW Pa3HOBUAHOCTHU
IPYHTa B palilOHE MPOBECHUS N3bICKAaHUM.

Jns 3ganmii u coopyxkenuid |l u Il ypoBHel OTBETCTBEHHOCTH HUCHBITAHUS paJUaIbHBIMU
PEeCCHOMETPaMH CJIeTyeT MPOBOJINTD, KaK PABUIIO, B OBICTPOM PEKUME.

Ilpumeuanue - YpOBHH OTBETCTBEHHOCTH 3J[aHUH U coopyxeHui npunstel no ['OCT 27751.

6.4.4 Orcuersl o mpuOopam ans u3MepeHHs edopManuii Ha KakKJOW CTYNEHHM JaBJICHUS
MIPOU3BOIAT COTJIACHO TadymIe 6.2.
B npouiecce ucmbiTanus BenyT KypHai, (hopMa KOTOPOTO MPHUBECHA B MPUIOKEHHH b.

Tadbnuna 6.2

Pexxum ucnblTanust
I'pyHTHI = —
Meu1eHHBII1 BeIcTpBIi
ITecku Yepes 5 muH B Tedenue nepsoix 15 muH, nanee(Uepes 1 MuH B TeueHHe NEepBBIX 3 MHH, Jaliee -
- yepe3 15 muH yepe3 3 MUH
I'muaucteie Yepez 10 mun B Teuyenue nepBbix 30 muH,[Uepe3 2 MuH B TeueHHE NEpBHIX 6 MUH, Jajee -
nanee - yepe3 30 MuH yepe3 6 MUH
Opranomunepanbibie H|Uepes 15 mun B Teuenune nepBbix 60 muH,|Uepes 2 muH B Teuenue nepsbix 10 MuH, nanee
OpraHNyvecKue nainee - uepes 30 MuH - yepe3 10 muH

6.5 O6padoTKa pe3yabTaTOB

6.5.1 [1o maHHBIM MCTIBITAHUHA CTPOSIT TPAPUK 3aBUCHIMOCTH TIEPEMEIICHHS CTCHKU CKBAKHUHBI OT
nasnenus Ar = f(p) (mpunoxenue X).

Ha rpaduke mnpoBOAST OCPETHSIONIYIO MPSIMYIHO METOJOM HAMMEHBIIUX KBaJIpaToB WU
rpaguyeckuM METOIOM. 3a HavyalbHbC 3HA4YCHUS po U Arp (mepBas Touka, BKIOYaeMas B
OCpeJIHEHHE) MPHHUMAIOT 3HAYCHUS p M Ar, COOTBETCTBYIOIIHE MOMEHTY MOJHOTO OOXaTHS
HEPOBHOCTEH CTEHOK CKBAXMHBI - HAYaITy JINHEHHOTO y4acTKa rpaduka.

3a KOHEUYHBIE 3HAUYEHUS pn B Arp (IIpeaes IponopIHOHAIBLHOCTH) IPUHUMAIOT 3HAYEHUS Ap U A,
COOTBETCTBYIOIIIME TOYKE, OTPAHMYUBAIOIIEH JIMHEHHBINH y4acTOK rpaduka.

6.5.2 Monyie nedopmanuu rpyaTa E, MIla, BEIUUCISIOT 1T TUHEHHOTO y9acTKa rpaduka Ar =
f(p) mo dpopmyie

Pt
A= il
K r P ’ (5. 3)
riae Ky - KOppeKTUPYIOUi KO3 PUIMEHT;
l'o - pailyC CKBaXMHBI, PaBHBIN Ipr + Aro;
Fpr - pailyC IPECCUOMETPA, CM;
Arg - IpupanieHue paanyca mpecCuoOMeTpa, COOTBETCTBYIOIIEE Po, CM;
Ap - TipupalleHHe JABICHUS Ha CTEHKY CKBa)XMHBI MEXKIY IBYMsI TOUKAMHM, B3ATBIMU Ha
ocpeanstoeit npamon, Mlla;
Ar - mpupallieHie MepeMeIieHNs CTEHKU CKBaXXHHBI (0 paauycy), COOTBETCTBYOIIEE Ap,
CM.
Ilpumeuanue - Tlpu BBIYKCICHUM MOIYJs OehOPMALMH IPYyHTa HEOOXOIMMO YYUTBHIBATH OIMPEACISIEMbIC II0

pe3ynbTaraM TapUPOBOYHHBIX MCIBITAHUM CHCTEMAaTHYECKUE IOTPEIIHOCTH U3MEpeHU Ap u Ar, BbI3BaHHBIE
CO6CTBeHH]:.lMl/I ,ue(bopMauman TUAPOCUCTEMBI U DJIACTUYHBIX 060.]'10‘161( KaM€Ephbl 30Ha.

6.5.3 Ilpu mpoBefeHHH BceX HCMBITAHUN I'PYHTOB PagUalbHBIMU IPECCUOMETPAaMHU B OIHOM
pexxume (MEUICHHOM JUTS COOpYKeHHH | YPOBHSI OTBETCTBEHHOCTH MJIH OBICTPOM ISl COOPYKECHUI




I u Il ypoBHeil oTBeTCTBEHHOCTH) KO3hduIUeHT K, ONpeAeissioT MO pe3yibTaTtam
COTIOCTABHTENBHBIX HCIBITAHHI TpyHTa mTammoM miomamsio 5000 oM’ U pajnaibHBIM
PECCUOMETPOM, BBIMOJHAEMBIX HE MEHEE YeM C JIBYXKpaTHOH MOBTOPSEMOCTBIO MJsl JaHHOU
Pa3HOBHUIHOCTH IPyHTA B palilOHE MPOBEACHUS W3bICKAHUIA.

6.5.4 Ilpum mpoBeleHMM YacTH UCHBITAHUNA B MEIJIEHHOM, a YacTH HCHBITAaHUNA B OBICTPOM
peXUMeE ISl OTpeNesieHus] MOy sl aedopMaly MO pe3yJibTaTaM HCIBITAaHWW, BBHITOJHEHHBIX B
OBICTPOM peXHMME, TOJDKEH BBOJUTHCS JIOMOJHUTENBHBIA KO3((uIMeHT K, onpenenseMblii 1Mo
pe3yJibTaTaM COMOCTaBUTEIbHBIX UCTIFITAHUN PaHaIbHBIM MPECCHOMETPOM B PA3HBIX PEXKUMAX.

6.5.5 Jlna mpoexTupoBaHusl OCHOBaHUN U QpyHIaMeHTOB 31aHuii u coopyxkenuit Il u 1l ypoBuei

OTBETCTBEHHOCTH K03 purmeHT Ky HomycKaeTcst IpHHAMATH M0 NpriioxkeHnto K.
7 MeTo HCTIBITAHNS JIOMACTHBIM MPECCHOMETPOM
7.1 CymHocTh MeTo/ia

7.1.1 VcnoplTanus IpyHTa JIOMACTHBIM IPECCHOMETPOM MPOBOIAT JUISl ONpEAETICHUsS MOy
negopmanuu E mecKoB, TIAMHACTHIX, OPTaHOMHUHEPAIBHBIX U OPTaHMYECKUX TPYHTOB.

7.1.2 Monynb negopMaiiui ONpeAessitoT Mo pe3yibTaTaM HarpyXeHHs TpyHTa BepTHUKaIbHOMN
Harpy3Kkoi B CKBaKMHE UJIM MacCHUBE C TOMOUIbIO IITAMIIOB-JIONACTEM.

PesynbraTsl ucnbiTaHus 0GOpMIIIOT B BUAE IpaduKka 3aBUCUMOCTH NEpeMEIeHHs IITaMIIOB-
JIOTACTEN OT HArpy3KHu.

7.1.3 Ilpu mpoxoJKe OMBITHON CKBaXKUHBI CIeAyeT coOmo1aTh TpeboBanus 4.4.

7.1.4 Tlpym uCHBITAaHHUAX B CTEHKaX CKBAKMHBI JAMAMETP CKBa)KUHBI JOJDKEH OBITH MEHBIIE
pacCTOSHUS MEXKIY IITaMIIAMU-JIONACTIMHU HE MEHEe YeM Ha 2 CM.

7.15 Ilpu wucnoelTaHusAX HWKE 320051 CKBaXMHbBl MHUHHMallbHas TIJIyOMHAa MOTPYXKEHUS
HaKOHEYHMKA OT 320051 CKBKMHBI /10 BepXa LITaMIa-JONACTH JOJDKHA ObITh HE MEHEe IOJOBUHBI
JUIMHBI IITaMIa-JIOMaCTH.

7.2 O6opynoBanue 1 NpudOpbI

7.2.1 B cocTaB YCTaHOBKM JUISI HCIBITAHWS TPYHTA JIOMACTHBIM IMPECCHOMETPOM IOJIKHBI
BXOJIUTH!

- HAKOHEYHHK CO MITAMITAMHU-JIONACTSIMH M HAIIPABIISIOIIAM CTAKAHOM;

- YCTPOMCTBO AJI CO3TAAHUS U U3MEPEHUS IaBIICHUS Ha IITaMIIbI-IONACTH HAKOHEYHHKA,

- YCTPOMCTBO ISl H3MEPEHHSI TEPEMEIICHUS I TAMITOB-JIOTIACTEH HAKOHEYHHKA.

7.2.2 KoHCTpYKIUS YCTaHOBKH JOJKHA 00€CIeunBaTh:

- BO3MOHOCTh CO3/IaHUs JaBjieHus Ha TpyHT crynensmu 1o 0,01 - 0,1 MIla;

- IOCTOSIHCTBO JIaBJICHUS HA Ka)KJOU CTYTIEHU HArpy KeHUs,

- BO3MOXXHOCTh TAPUPOBKH HAKOHEYHUKA CO ITAMITAMH-JIONACTIMHU.

7.2.3 HakoHEYHHK [OJDKEH COCTOATh M3 JIBYX KECTKUX IITaMIIOB-JIONACTeH MPSIMOYTOJIBHOMN
(bOpMBI, pPacCMOIOKEHHBIX CHMMETPHUYHO OTHOCHUTEIILHO OCH HakOHeuHuka. [lmomans mramma-
JIOTIACTH JIOJDKHA COOTBETCTBOBATH TpeOOBaHMAM Ta0mIbl 7.1.

7.2.4 YCTpOWCTBO Ui W3MEpPEHUs IaBICHHUS HA IITAMIIBI-JIONACTH JOJKHO O0ecreYnBaTh
W3MEPEHHE JIaBJICHUS C TTOTPENTHOCTHIO HEe OoJiee 5 % cTyneHn naBieHusl.

7.2.5 YcTpoHCTBO Ui H3MEPEHHs TMEepPEeMEIICHUH IITaMIa-jonacTd B TOPU30HTAIBHOM
HaIpaBJICHUU JOHKHO 0OeCIeurBaTh U3MEpeHue aedopmaliuii TpyHTa C MOTPEIIHOCTRI0 HE OoJiee
0,1 MM B mpenenax He MeHee 50 MM MpPU HCHBITAHUAX OPraHOMHHEPAIBHBIX M OPTaHUYECKHX
rpyHTOB, 20 MM - JI1 OCTAIbHBIX TPYHTOB.



Tadonuna 7.1

[Honoxenne MuHnumanbHas
Mecro %
peccuoMeTpa I'nyOuna IOIIA/h
I'pynTHI IIPOBEIEHUS
OTHOCHTENBHO YPOBHS | MCHBITaHHS, M . ramra-
HUCIIbITAHUH 2
MOJI3€MHBIX BOJl JIONIACTH, CM

I'nuset u cyrmuku ¢ | < 0,25; cynecu c|Bpime YpPOBHs Jo 10 B CTEHKax 300
IL<0 0JI3€MHBIX BOJI CKBQ)KUHBI
Iecku (ycroitumBeie B creHkax|Boimie YpPOBHs Jo 10 B CTEeHKaX 600
CKBaYKHHBI) MOJI3EMHBIX BOJI CKBa)KUHBI
I'muast u cyrmuaku ¢ 0,25 < I < 0,75; Hwmxe 10 150
cynecuc0<I <1
Ieckn poixible (HEYCTOWYNBBIC B CTEHKAx|Bblllle U HIDKe ypOBHS Jo 10 Humxe  3a00s 300
CKBaXKHHBI) MOJI3EMHBIX BOJI CKBa)KUHBI
I'nunet u cyrnuaku ¢ 1 > 0,75; cynecu ¢ Huxe 10 150
IL>1
I'TMHKCTBIE U OpraHOMHHEPAIbHBIC Beime u Hinke yposwsi|Ilo Beeli Tomme |B maccuBe 6e3 600

MOJI3EMHBIX BOJ] OypeHus

CKBaXUHBbI

OpraHuyeckue Berie YPOBHS Jo 10 B CTCHKAxX 600

IIOA3EMHBIX BO/] CKBa>XHUHBbI

Boime u Hiwke yposwsi|Ilo Bceli Tomue |Hmwke — 3a00s 300

IIOA3EMHBIX BO/] CKBaXUHBbI

*COOTHOIIICHHE CTOPOH IITAMITA-JIONACTH JOJDKHO OBITh He Oomee 3:1.
PaccrosiHie Mex 1y [ITaMIIaMU-JIONACTAMHE JOJDKHO ObITh He MeHee 1,5 ux mupuHsl.

7.3 IIoAroToBKAa K HCHBLITAHHUIO

7.3.1 YcTaHOBKY HAaKOHEYHHMKA CO IITAMIIAMH-JIOTACTSMHU MPOU3BOAAT METOJOM BIABIHWBAaHUS
TaKuM 00pa3oM, 4TOObI cepeIMHa HAKOHEYHMKaA Oblja pacroio’keHa Ha OTMETKE UCIIBITaHMS.

7.3.2 Tlocne ycTaHOBKM HAaKOHEYHHKA HAa OTMETKE HCIBITAHWS MOHTHPYIOT YCTPOMCTBa s
CO3J1aHUs U U3MEPEHHUs NaBJICHHs HA IITAMIIBI-JIONIACTU U U3MEPEHUS UX NIEPEMEILICHMUS.

7.4 TIpoBeneHune UCTIBITAHUS

7.4.1 Tlepemauy Harpy3Kd Ha IITaMIBI-JONACTH TMPOU3BOAST CTYMNEHSIMH, YKa3aHHBIMH B
Tabaunax 5.2 - 5.4.

7.4.2 Kaxnyio CTyNeHb JAaBJICHUS BBIIEPKUBAIOT JI0 YCJIOBHOHM crabmin3anuu aedopMaruu
rpyHTa. 32 KpUTEPHA YCIOBHOW CTaOMIM3anuu aeopManud TPHHUMAIOT CKOPOCTh TEPEMEIICHUS
nITaMIa-jionacTd, He mnpeblmaromyo 0,1 MM 3a Bpemsi, yka3aHHOE s MEAJICHHOTO peXHUMa
ucHIbITaHus B Tabmuiax 5.2 - 5.4, nus O6picTporo - B Tabmuie 6.1.

7.4.3 PexxviM UCTIBITAHUN HA3HAYAIOT B COOTBETCTBHH C yKazaHUsAMU 6.4.3.

7.4.4 Orcuersl o mpubopaM sl U3MEPEHMsI NEPEMELICHUM IITaMIIOB-JIONAcTed Ha Ka)Ioi
CTYTICHU JaBJICHUS MTPOU3BOIAT COTIIACHO 5.4.3 Mpu MEAICHHOM PEeXUME UCTIBITAHUHN U Tadnuiie 6.2
- IpH OBICTPOM.

B nporuiecce ucnpiTanus BEAYT KypHAI, opMa KOTOPOro MpHUBeIeHa B IPUIOKeHUH b.

7.5 O0paboTka pe3yJbTATOB

7.5.1 Tlo naHHBIM WCTBITAHUHA CTPOST TpaduK 3aBUCHMOCTH NEPEMEIICHHS IITaMIIa-JIONacTH OT
nasnenus U = f(p) (mpunoxenue M).

Ha rpaduke npoBOAAT OCPEHSIONIYI0 NPSMYIO METOJOM HAaWMEHBIIUX KBaJpaToOB WU
rpaguyeckuM METOZOM. 3a HadvalbHbIe 3HA4YCHUS po M Ug (mepBas TOYKa, BKJIOYacMas B
OCpEe/IHCHHE) NPUHUMAIOT 3HA4YCHHsS p W U, COOTBETCTBYIOLIME Havaly JMHEHHOro ydacTka
rpaguka.



3a KOHEUYHbIC 3HAYCHHS py U Up (TIpesesl mporopUUOHAIBHOCTH) MPUHUMAIOT 3HAYCHHS p U U,
COOTBETCTBYIOIIME TOYKE, OTPAaHUYMBAIOLIEH JINHEHHBIA y4acTOK rpaduka.
7.5.2 Monyns nedopmaruu rpynta E, MIla, BEIYUCHSIOT U1l TMHEHHOTO y4yacTka rpaduka U =

f(p) mo dpopmyie

Ay

E=K;'ﬂ(1-v)'ba, 7.1)

rae K - koppekTupyroumii ko3 PUImeHT;

Vv - koapdumment [lyaccona;

b - mupuHa mramma-IonacTu, cum;

® - KO3 GUIMEHT, MPUHUMAEMbIH B 3aBUCUMOCTH OT oTHoIeHus |/b mo tabmure 7.2;

Ap - TmpupamieHWe AaBJICHUS Ha IITAMIT-JIONAcTh MEXIY IBYMsS TOYKaMH, B3STHIMH Ha
ocpeanstounien npsamoun, Mlla;

AU - ipHpalneHne nepeMemIeHus MTaMIIa-JIONacTH, COOTBETCTBYIOIIEE AP, CM.

Ilpumeuanue - llpu BeIMUCICHUHM MOIYJs JedopMaluyd TPyHTA HEOOXOIHWMO YUUTHIBAThH
ompenensieMble MO pe3yJibTaTaM TapUPOBOYHBIX MCIBITAHUNA CHCTEMATHUYECKUE MOTPEITHOCTH
u3MepeHuii AP u U, BbI3BaHHbIE COOCTBEHHBIMH JAeQOpMalMsIMH YCTPOMCTBA AJIS CO3JaHUs
JaBJICHUSI, HAKOHEYHHUKA U KOJIOHHBI TPYO.

Tadbnuua 7.2
I/b 15 2,0 3,0
o 11 12 14

7.5.3 Koadpounuent K| omnpenensror mo pe3yjbTaTaM COMOCTAaBUTEIbHBIX HCIBITAHWNA TPyHTa
mTaMnoM mromanasio 5000 cM® M JOMACTHBIM TPECCHOMETPOM, BBITOTHSIEMbIX HE MEHEE HeM C
JIBYXKpPAaTHOW TOBTOPSEMOCTBIO ISl JAHHON pa3HOBUIHOCTH TPYHTAa B pailoHe MPOBEICHHUS
M3BICKaHUM.

7.5.4 Tlpu mpoBeneHHM YacTH HWCIBITAHUNA B MEIJICHHOM, a YacTH HCHBITAaHWH B OBICTPOM
peXUMe IS ONpeAeiIeHus] MOMyJs nedOopMaly MO pe3ysibTaTaM HCIBITAHWH, BBIMOJHEHHBIX B
OBICTPOM pEKUME, BBOAAT JONOIHUTENbHBIA KOdQHUIUEHT Kji, ompeaessieMblil 1Mo pe3yibTaraMm
COMOCTABUTENBHBIX HCITBITAHNUH JIOTTACTHBIM IIPECCHOMETPOM B PA3HBIX PEKUMAX.

8 MeTo MCTIBITAHUSA TVIOCKUM JHJIATOMETPOM
8.1 CymHocTh MeTo/1a

8.1.1 HcmplTanue TrpyHTa IUIOCKAM JAUJIATOMETPOM HPOBOIAT UIsl ONpEICNCHHUS MOJYJIs
nedopmanuu E mecKoB, TIAMHUCTHIX, OPTaHOMHHEPATBHBIX U OPraHUYECKUX TPYHTOB.

8.1.2 Monyns aedopMaiiy OnpeaessiorT Mo pe3yibTraTaM Harpy>KeHUs! TPyHTa TOPU30HTAIbHON
Harpy3Koi B CKBXMHE C TOMOIIBIO TUNIOCKOTO JUIaTOMETpPa.

PesynbraTel ucnbITaHus OoQOpPMISIOT B BHIE TpaduKka 3aBUCHMOCTH TMEPEMEIIEHUs IITamIia
JMIIATOMETPa OT Harpy3KH.

8.1.3 Ilpu npoxojKe ONbITHON CKBAXXUHBI CIIEAyeT coOmoaaTh TpedoBanus 4.4.

8.1.4 JIlnameTp CKBaXKMHBI JOJDKEH OBITh HE MEHEE IIUPUHBI JIOTIATKU JUIATOMETpa.

8.1.5 I'myOuHa morpy»KeHusi IUIaToMeTpa OoT 320051 CKBaKMHBI MM OT MMOBEPXHOCTU TPYHTA 110
IICHTpa IITaMIa JOJDKHA OBITh HE MEHEe IATH JUaMETPOB IITaMIIa.

8.2 O6opynoBaHue U NMpUOGOPHI

8.2.1 B cocTaB yCTaHOBKH JJISI UCTIBITAHUS TPYHTA TJIOCKUM JHUJIATOMETPOM JIOJKHBI BXOJIUTD:
- IJIOCKAs JIOTMATKA TUIATOMETPA C BBIIBUTAIOIIMMCSI THTIOCKUM KPYTJIBIM ITAMIIOM;

- YCTPOMCTBO ISl CO3AaHUS M U3MEPEHUS JaBJICHUS Ha IITaMII JHUJIaTOMETpa,

- YCTPOUCTBO JUIsl U3MEPEHUs MIepEMEIICHUS IITamIa JUIaTOMETpa.




8.2.2 KoHCTpyKIIMs yCTaHOBKH JOJIKHA 00€CTIeYnBaTh:

- BO3MOXXHOCTH CO3JIaHHsI HETIPEPHIBHO BO3PACTAIONIETO C IOCTOSHHOW CKOPOCTBIO TABJICHUS HA
TPYHT;

- BO3MOYKHOCTh TAPHPOBKH JIOTIATKU TUIATOMETPA C TNIOCKUM IITAaMIIOM.

Yron 3aocTpeHus JIONMATKH JWjaToMeTpa JO0JDKEH COCTaBiATh He Oonee 60°. umamerp
BBIIBHTAIONIETOCS IITAMIIA JOJDKEH COCTAaBIATh 70 MM M HE IPEBBINIATD /3 IIMPUHBI JOMATKH.

8.2.3 YcrpoiicTBO s M3MepeHHs TABJICHUS Ha MITaMIT JAMJIATOMETpa JIOJHDKHO O0ECIeYHBATh
U3MEepeHHe JaBJcHMs ¢ morpemHocThio He 6onee 0,01 Mlla.

YCTpOWCTBO JUIS W3MEPEHHUs TEepEeMEINEHHs IITaMIia JUjIaToMeTpa B TOPHU30HTAIBHOM
HaINpaBJICHUH JTOJHDKHO 00eCeunBaTh U3MEpeHne Ae(opMaliuii rpyHTa ¢ MOTpelHOCThIO He Ooee
0,01 MM B mpenenax HEe MEHEE 3 MM.

8.3 IIoAroToBKa K HCHBITAHUIO

8.3.1 IlorpyxeHue JIONaTKU AUIATOMETpa MPOU3BOIAT MYTEM BJAABIMBAHUA C 320051 CKBaKUHBI
WIH C MTOBEPXHOCTU I'PYHTA TaKUM 00pa3oM, 4TOObI LIEHTpP IITaMIa ObUl PacroJOXKEH Ha OTMETKE
UCTIBITAHUS.

8.3.2 YcTpoiicTBO [Uist CO3MaHMSI M M3MEPEHHS AAaBIICHHUS Ha IITaMIl TMJIATOMETPa M U3MEPEHUs
nepeMeIleH s TaMIla AUIaTOMEeTpa MOHTUPYIOT Mepes MOrpyKeHHEeM JIONaTKH TUIaTOMEeTpa B

TPYHT.

8.4 TIpoBenenue UCNBITAHUS

8.4.1 JlaBieHue Ha IITaMI JWJIATOMETpa TEPEeIaroT HempepbiBHO co ckopocThio 0,02 MIla/Mun
P UCTIBITAHUSIX MTUHUCTBIX TpyHTOB U 0,05 MITa/MHH MpU MCTIBITAHUAX TIECKOB.

8.4.2 Orcuetsl Mo npubopam IS U3MEPEHHs MEPEMEIICHUI ITaMMa JIUIaTOMETPa MPOU3BOIST
gyepe3 kaxasie 10 ¢ mpu ckopoctu Harpykenus 0,05 MIla/mun u uepe3 kaxasie 30 ¢ - mpu
ckopoctu 0,02 MITa/muH.

8.4.3 B mpouiecce ucmbITaHus BEAYT KypHal, (hopMa KOTOPOTO MPHUBECHA B MPUIOKEHNH b.

8.5 O0paboTka pe3yJbTATOB

8.5.1 1o maHHBIM WCHBITAHUH CTPOST TpaduK 3aBUCHUMOCTH MEPEMEIICHHUS ITaMIIa TIOCKOTO
nunarometpa ot naienus U = f(p). Ha rpaduke mpoBoasT ocpeHsIONIy0 MpIMy0. 32 HadallbHbIC
sHauenust po U Uy (mepBas Touka, BKJIOYaeMash B OCPEIHCHHE) MPUHUMAIOT 3Ha4yeHus p u U,
COOTBETCTBYIOIIIME HAYAIly JIMHEWHOTO ydacTka rpaduka. [Ipu 3ToM Po HE JTOJDKHO OBITH MCHBIIE
HaNpSDKCHUSI Gzgp Ha OTMETKE MCIBITAaHWA. 3a KOHEuHble 3HauyeHuss Pn u U, (mpemen
NPOTNOPIUOHATLHOCTH) IPUHUMAIOT 3HaYCHUS p U U, COOTBETCTBYIOIIHME TOYKE, OrpaHHYUBAIOIICH
JUHEHHBIN y4acTOK Tpaduka.

8.5.2 Monynb nedopmartnu E, MIla, BEIYHCISIOT I TUHEHHOTO y4yacTka rpaduka U = f(p) mo

dbopmyne

_ _on.n P
E=m K, (1-v) D&.U ©.1)

rae @ - Kod(puIHMeHT, NpUHUMaeMblii B 3aBHCUMOCTH OT (OPMBI IiTammna (Ui Kpyriioro
xectkoro mrammna (@) = 0,79);

Kq - KOppeKTUpyromui K03 UIIUCHT;

V - koapdunuent [lyaccona;

D - amameTp mrammna AMIaTOMETpa, CM;

Ap - mpupalieHue TaBICHUS HA IITaMIl JWIATOMETPAa MEXAY IBYMsl TOYKAaMH, B3ATBIMH Ha
ocpeanstoniei npsmoid, Mlla;

DU - npupatienne nepeMenieHus mraMia-JonacTi, COOTBETCTBYIOIIEE [, CM.



IIpumeuanue - Kodpduuuenr Ky onpegensioT Mo pe3yabTaTaM COIOCTABUTEIBHBIX HCIBITAHHNA TPYHTA IITAMIIOM
5000 cm? M TWIOCKHM JUIIATOMETPOM, BBITIOJTHIEMBIX HE MEHEE YeM C JIBYXKPaTHOH MOBTOPSEMOCTHIO IUIS JaHHOTO
WHXEHEPHO-TEOJIOTIIECKOT0 3IeMeHTa, onpenensemoro mo 'OCT 20522.

9 MeToa MCHBITAHMA CaM03a0ypHBAKIIMMCS JONACTHBIM NMPECCMOMETPOM T'HPJISIHAHOTO
THIA

9.1 CymHocTh MeTO/1a

9.1.1 HUcneiTaHue rpyHTa camMo3a0ypHUBAIOIIUMCS JIOMACTHBIM IPECCHUOMETPOM THUPJISIHIHOTO
TUMA TPOBOAAT JJISL  ONpENeNIeHUuss Momynss  naedopmandu E  TECKOB,  TJIMHHUCTHIX,
OpPTaHOMUHEPATBHBIX U OPTaHUYECKUX TPYyHTOB.

9.1.2 Monyns nedopmaiiii ONpeaessaioT M0 pe3ybTaTaM Harpy>KeHHsI TPyHTa TOPU30HTAILHON
HArpy3KOH B CTEHKAaX CKBaYKUHBI C TTIOMOIIBIO JIONACTHOTO IPECCUOMETPA TUPJISTHIHOTO THUIIA.

Pe3ynbratel wucnbiTaHWid  0QOpMISIFOT B BUAE TpaduKa 3aBUCUMOCTH TOPH30HTAIHLHOTO
MepPEeMEIIEHIs TPYHTA OT TOPU30HTAIBLHON HATPY3KH.

9.1.3 HcnbiTanuss TOpoOBOAST B CHENMANBHBIX  00CamHBIX  TpyOax,  OCHAIIECHHBIX
JOTIOTHUTEIBHBIMU TOABM)KHBIMHU IITAMIIAMA ¥ OOECICUYMBAIOIINX COXPAHEHHE MPUPOTHOTO
HAINpPSHKEHHOTO COCTOSIHUS TPYHTA.

9.14 Tlorpyxenue oOcagHOW TpyObl B Ipolecce camMo3a0ypHBaHUSI CIEAYyEeT IPOBOIUTH
COBMECTHO C OypOBBIM HWHCTPYMEHTOM, HE JOIyCKas ONEpPEeKEHUs TOPOA0Pa3pyIIAOIIero
MHCTPYMEHTA TOpIla Oammaka.

9.2 O6opynoBanue 1 NpudGOPHI

9.21 B coctaB yCTaHOBKHM il HCIBITAaHUS TpPyHTAa CaM03a0ypUBAIOIIMMCS JIOIACTHBIM
IPECCUOMETPOM I'MPIISIHIHOTO THUIIA JT0JIKHBI BXOAUTH!

- THPJIHJIA [IPECCUOMETPOB,;

- YCTPOMCTBO AJIS CO3JJaHUs U U3MEPEHMS JaBJICHUH B KaMepax NPecCHOMETPOB,;

- YCTPOMCTBO AJIA Pa3AC/IbHOIO M3MEPEHUs MEPEMEIIECHUN KaXX[AOW Mapbl IITaMIIOB-JIONACTEN
IIPECCUOMETPa,;

- crenuainbHas obcagHas TpyOa ¢ ynpyro M repMETHYHO BMOHTHPOBAaHHBIMH B €€ CTEHKH
napamy IITaMIIOB-JIONACTEH, COOTBETCTBYIOLIUX KOJIUYECTBY IPECCUOMETPOB B TUPIISHIIE.

9.2.2 llltamMnBI-TONACTH JOJDKHBI UMETHh (POPMY MPSIMOYTOJIBHOTO IMIMHIPUYECKOTO CEKTOpa C
PAHyCOM, COOTBETCTBYIONIMM PajyCy CKBAaKHHBI, W IUIomans He Menee 150 cm”. CooTHOmIEHHE
CTOPOH MITaMITa-JIONACTH TOJKHO OBITh He Oonee 3:1.

9.2.3 U3mepeHue TepeMENICHHH INTAMIIOB-JIONACTEH  OCYHIECTBISIIOT C  TIOMOIIBIO
NEKTPUUYECKUX AATYMKOB CONPOTUBIICHUH, YCTAHOBICHHBIX Ha KaXKIOM MPECCUOMETPE TUPIISHIBL.

9.2.4 PaccrossHHSI MEXIY IEHTPaMH INPECCHOMETPOB M IITAMIaMH OOCAaTHBIX TPyO ITOIKHBI
OBITH paBHBI MEXKIY COOOM M COCTaBIATh HE MeHee 1,5 pa3MepoB IITaMIIOB IO BHICOTE.

9.3 [IoAroTOBKA K HCHBITAHUIO

9.3.1 I'mpAstHAY TPECCMOMETPOB MOAKIIOYAIOT K HArpy30YHO-M3MEPHUTEIFHOMY YCTPOWCTBY H
pacroararoT mpecCUOMETPbl CHMMETPHYHO OTHOCHTENIBHO IITAMITOB 00CaIHBIX TPYO.

9.3.2 bypenue CckBaXHH MPOU3BOAAT CO CIEUUATbHBIMU 0OcagHbiMu TpyOamu. Ilocne
u3BJIeUeHHsI OypOBOrO MHCTPYMEHTa B CBOOOIHYIO IOJIOCTH OOCAIHBIX TPYO OIyCKAaIOT TUPJISHIY
IPECCHOMETPOB, KOTOPBIE (PUKCUPYIOT aBTOMATUYECKH 110 OTHOIICHHUIO K IITaMIlaM 00CaJHBIX TPyO
C MIOMOIIBIO CHENHUAIBHOTO (PUKCUPYIOIIETO YCTPOUCTBA.

9.4 TIpoBenenune UCNBITAHUS

9.4.1 B xamepax mpeccuoMeTpoB co3faroT aasieHue ctynersmu no 0,025 MIla no momenra
CONPUKOCHOBEHHsSI PECCHOMETpa CO MITaMIlaMu 00caTHbIX TPYO, a Janee - CTYNEHSIMH JaBJICHUH,
yKa3aHHBIMH B Ta0nmmax 5.2 - 5.4.



9.4.2 Orcuetsl mo mpubopam Juisl U3MepeHus AedopmMainuii Ha KaxIOoW CTyNeHW JaBICHUMN
npou3BOAAT 1o 7.4.4.

9.4.3 PexxuM MCTIBITaHUN Ha3HAYaroT 1o 6.4.3.

9.4.4 B niporiecce UCTIBITaHUS BEAYT KypHaJ, (opMa KOTOPOTO MpHBEIeHA B IPUIOKEHHUH b.

9.5 O6padoTKa pe3yabTaTOB

OO0paboTKy pe3yJbTaTOB UCIBITAHUS TPOU3BOIAT 1O 7.5.
10 MeToa uCBITAHUS TOPSIYMM IITAMIIOM

10.1 CymiHocTh MeTO/Aa

10.1.1 VcnbiTanre rOpSYUM HITAMIIOM MIPOBOISAT AJISL ONPEEICHUS CIEAYIONUX XapaKTEPUCTUK
neGopMHpPYEMOCTH  Mep3lioro  TrpyHTa: KoddduuueHnra otrauBanus Ay Kodddunmenra
CKMMaeMOCTH M, Moayst nedopmanuu E.

10.1.2 XapakTepHCTHKH OINPEACISIOT IO pe3yJbTaTaM HArpy)KEHUs TPyHTa BEPTUKAIBHOM
Harpy3koil B 3a00e TOpHOW BBIPAOOTKM (OTKPHITOM WM TOA3EMHOM) MM HEMOCPEACTBEHHO Ha
MOBEPXHOCTH TPYHTA C TIOMOIIBIO IITaMIIa ¢ BHYTPSHHUM 000TPEBOM.

Pesynbprarel ucneiTaHuss 0GOPMISIIOT B BUAE TpadUKOB 3aBUCUMOCTH OCAJIKH IITamMma oOT
Harpy3KH.

10.1.3 Ilpu ucneiTanuu TpyHTa B mypde pasmepsl mypda ompenenstoT B 3aBUCUMOCTH OT
HEOOXOJMMOCTH KPETUICHUS €r0 CTCH M TIyOWHBI MPOXOJIKH. MUHUMAIBHBIC pa3Mepsl mypda B
iadge - 2,0 x 2,0 M.

10.1.4 Beicota TOpHOW BBIPAOOTKM TIPH TPOBEACHHM HCHBITAaHUKA B IITOJNbHE (IITpPEKE)
omnpezensercs rabapuTaMyu yCTaHOBKH, MPUMEHSIEMON sl UCTIBITAHUM, U JJOJDKHA OBITH HE MEHee
1,8 m.

10.1.5 IIpoxoKy rOpHBIX BBIPAOOTOK CIIEAYET OCYIIECTBIATh C YIYETOM TpeOoBaHuit 4.7.

10.1.6 TexHONMOTHIO MPOXOAKH BBIPAOOTKH CJlEAyeT NPUHUMATh W3 YCJIOBUS COXPaHEHUS
€CTECTBEHHOT'O CJIOKEHHSI MEP3JIBIX TPYHTOB.

10.1.7 Ilnomanka i TPOBEICHHSI WCIBITAHUN JNOJDKHA OBITh CIUTAHMPOBAHA M OKOHTYpEHa
BOJIOOTBOJHOM KaHABOH.

10.2 O6opynoBanue u NpudOPHI

10.2.1 B cocTaB yCTaHOBKH JIsl HCTIBITAHUS TPYHTA TOPSYNM IITAMITOM JOKHBI BXOJAUTH:

- HITaMII C BHyTPEHHUM 00OTPEBOM,;

- oborpesaroliee yCTpoucTBo;

- YCTPOMCTBO AJIS CO3JJaHUS U M3MEPEHHS HAaTrPy3KH Ha IITaMII;

- YCTpOMCTBa [IJIsl U3MEPEHHUS OCAIOK IITaMIla U TeMIIEpaTyphl TPyHTa;

- HacoC ISl OTKAYKH BOJIBI.

10.2.2 KoHCTpyKIIHS yCTAHOBKH JOJKHA 00€CIICUYNBATE:

- Harpy>keHue mramia ctynensmu gasnenus mo 0,01 - 0,1 MIla;

- HIEHTPUPOBAHHYIO TIepeiady Harpy3Kd Ha IITaMIT,

- IOCTOSIHCTBO JIaBJICHUS HA KaXKJOW CTYTIEHU HArpy KeHUS,

- HCKJIFOYCHHE MPOJOJIbHOr0 M3ruda TpyO-mTaHr (KpeIwieHue TPYO-IITaHT NpU  OOJNBIIOH
riyOHHE MCIIBITAHUH 110 YEThIPEM HAIPABJICHHUSIM).

10.2.3 Ilramn pomwkeH OBITH KECTKUM, KPYIJIBIM W IDIOCKAM CO CIUIOIIHOW TIOAOIIBOM
mwiotaneo F = 5000 e

Konctpykums mramma goipkHa — oOecrieuyMBaTh  PaBHOMEPHBIH  HArpeB ero JIHHUIIA
ANIEKTpOHArpeBaTeNIIMU WK ropsideit Bofoi 10 Temnepatypsl He 6omee 90 °C.

10.2.4 OGorpeBatomiee YCTpPOHCTBO IOHKHO OBITh PACIONOXEHO IO MEpUMETpy IITamma
(mmpunoii 0,3 ero muameTpa) ¥ MOHKHO OOECTEYMBATH PABHOMEPHOE OTTAMBAHUE TPYHTA IO
mramMnoM. [Ipu BCIbITaHuN TPYHTOB C €CTECTBEHHOM BIIQYKHOCTBIO BBIIIE BIAKHOCTH Ha TPAHHMIIC
TEKy4ecTH JIOJDKHA  OBITh  NPEeOyCMOTpEeHa  TMpurpy3ka  o0OTpeBaroliero  yCTpPOMCTBa,



COOTBETCTBYIOIIAs] BEPTUKAIBHOMY HOPMaJbHOMY HaNpsDKEHUIO OT COOCTBEHHOI'O Beca IpyHTa Ha
OTMETKE HUCIIBITAHHUS.
10.2.5 Harpy>xeHue mramMia OCyIecTBISIOT JOMKPAaTOM WJIM TAPUPOBAHHBIM I'PY30M.

10.2.6 YcTpoHcTBO Ui M3MEPEeHHs OCaJO0K IITamIa JODKHO OTBEYaTh TPeOOBaHUAM 5.2.6 w
5.2.7.

10.3 [ToaroroBKa K HCNBLITAHUIO

10.3.1 Ha nmoaroToBneHHBIN 32001 TOPHON BBIPAOOTKU MO €€ IEHTPY WM HEMOCPEACTBEHHO Ha
MOBEPXHOCTh TPYHTA YCTAaHABIUBAIOT IITAMII C BHYyTPEHHUM 00OTPEBOM, MOHTHUPYIOT yCTPOHCTBO
JUISl HarPY )KECHUS TaMIIa, PENepHYyI0 CUCTEMY C MPUOOpaMH Il H3MEPEHUS 0CaJIOK IITaMIIa.

10.3.2 [ToBepXHOCTh TpyHTa B Mpe/eiax IUIOMAAN YCTAHOBKY MITaMIIa JOJDKHA OBITH 3a4HIIEeHa
JI0 HEHApYLIEHHOTO MEp3JIOT0 TPYHTa M TIIATEIbHO CIUTaHHpOBaHA. J{JIsi JOCTHKEHUS IIOTHOTO
KOHTaKTa IIOJIOIIBHI IITaMIa ¢ TPYHTOM IO/ INTaMIl yCTPAaWBAIOT IMOAYIIKY H3 MAJOBIAXXHOTO
necka cpelHell KpYMHOCTH TONIIMHOM He Oosee 1 - 2 ¢M A1 TIMHUCTBHIX U HEe Oojee 5 cM - ans
KPYITHOOOJIOMOYHBIX TPYHTOB.

10.3.3 KouTponb TriIyOMHBI OTTaWBaHUS TPYHTAa TMOJ IITAMIIOM TPOBOAAT C TOMOIIBIO
TEMIIEPATyPHBIX JATYMKOB U METAJUIMYECKOTO IIyna. TemreparypHble JaTYMKH YCTaHABIMBAIOT C
uHTepBanoM B 10 cMm B 2 ckBaxxuHbI AuameTpoM 3 - 4 cM u riryounoi 1o 80 cMm, mpoOypeHHbIe O
kpasM mrammna. CKBaXHHBI HEOOXOIWMO TINATEIBHO THAPOW30JIMPOBATH  OXJIAXKICHHBIM
TJIUHUACTBIM TPYHTOM.

10.3.4 Tlepen HayasOM HMCHBITAHWNA IJIsi JOCTIIKCHHS TMOJHOTO KOHTAKTa IITaMmIia ¢ TPYHTOM,
o0XaTHs BCEX KOHCTPYKTHUBHBIX JJIEMEHTOB YCTAaHOBKM M JUIS HCKJIIOUCHHS pa3yIUIOTHEHHS
MEp3JI0r0 TPYHTa CIeAyeT MNPHIOKHUTh Ha mmramn (0e3 BKIIOYEHUs ero o0orpeBa) Harpysky
00’KaTHs, COOTBETCTBYIOIIYIO BEPTUKAIbHOMY HOPMAaJIbHOMY HANpPSDKEHHIO OT COOCTBEHHOTO Beca
TPYHTa G790 HAa OTMETKE HCIBITaHHs (C yIeTOM COOCTBEHHOTO Beca IITaMIa M JeTalled yCTaHOBKH,
HecOaTaHCHPOBAaHHBIX MPOTHBOBecoM), HO He MeHee 0,05 MIla. Harpysky ciiefyeT BBIAEpPKHBAThH
JI0 YCIIOBHOM crabmim3anun aedopmanuu rpyHTta (ocanku mramna). 3atem (0e3 cOpoca Harpy3Ku
00’KaTusl) yCTaHABJIMBAIOT TIOKa3aHMsI IPHOOPOB Ha HYJIEBBIC JICTICHUS.

10.4 IIpoBeaeHne HCHbITAHUS

10.4.1 VcnblTaHue BBIIOJHAIOT B IBA 3TANAa;

1-i1 Tan - cozmaHue MoJ ITAaMIIOM 30HbI OTTAsBILIETO rpyHTa Ha TyOouny 0,5 quamerpa mrammna
O]l JTaBJIECHHEM P, COOTBETCTBYIOIIMM HAINpPSHKCHUIO Gzgo HA OTMETKE HCHBITAHUS (B HEPBYIO
CTYNEHb [aBJCHHUS BKJIIOYAIOT BEC IITaMIa W JeTalled yCTaHOBKM, HecOalaHCUPOBAHHBIX
IPOTUBOBECAMHU);

2-ii JTam - yIUIOTHEHHE OTTAasBIIErO TPYHTa CTyINEHYaTo-Bo3pacraroleil Harpyskoid. OOiiee
KOJIMYECTBO CTYTICHEH JaBJICHUS TOJHKHO OBITH HE MEHEE IISATH.

10.4.2 Ha 1-M 5Tame uCHBITaHWI BKJIIOYAIOT OOOTPEB INTaMIia C MOMOIIBIO OOOTPEBAIOIIETO
YCTPOMCTBA.

OO6orpeB mTaMia OpoU3BOAST A0 TEX IMOp, MOKa IyOrHa OTTauBaHUs MO/ IITAMIIOM HE CTaHET
paBHoit 25 - 30 cm. Ilocie 3Toro oborpeB mpekpamiaiT, U JajlbHeiliee OTTauBaHHE TPYHTa 10
rinyounst 0,5 quamerpa mrramna (mpuMepHo 40 cM) MPOMCXOAUT 3a CUET 3araca TeIlia B OTTasBIIEM
clioe.

[Ipu nonmwxkennn temmneparypsl rpyHTa Ha riyoune 40 cm Hmke 0 °C ciemyeT mpoOU3BOIUTH
KPaTKOBPEMEHHBIM 000TpeB ITamiia, 0OeCleYNBAIONINN MOAAep)KaHUE OTTaMBAaHMS TPyHTa MOJ
HITaMIIOM B TEYSHHE UCTIBITAHUS JI0 TITyOHHBI, paBHOM 0,5 nuamerpa mramra.

10.4.3 Ortcuerbl mo TemmepaTypHbIM JaT4MKaM HEOO0XOAMMO MpOU3BOAMTH Ha 1-m HsTtame
UCTIBITAHUS CHadYasa yepe3 KaKIbIi Jac, a o Mepe MPHUOIMKESHUS TPAaHUIIBl OTTAaNBAHUS K TITyOHHE
40 cm - uepe3 kaxabie 15 muH. Ha 2-M sTamne ucnbITaHus OTCYETHI MO TEMIEPATypHBIM JaTuUKaM
CHHMAIOT OJTUH pa3 Tepel NPUIOKEHUEM 04epPeTHON CTYTICHH JaBICHUS.



10.4.4 3ameps! riyOMHBI OTTaUBaHMS TPYHTA METAJUIMYECKUM IIyIIOM CJIeyeT MPOU3BOJUTH Ha
1-m sTame WCOBITAaHWS JBAXKIBL. IOCIE TPEKPAIICHUS IMPOrpeBa M TNPH JTOCTHKCHUU HYJIEBBIX
temneparyp Ha riayoune 40 cMm, a Ha 2-M 3Tane - KaxIblid pa3 nepe] MPUIOKEHUEM OdepeIHON
CTYTICHH JIaBIICHUSI.

10.4.5 Tlocne crabuiamM3anuy OCAaIKM OTTASBILETO TPYHTAa IIPU HANPSDKCHUH 790 (1-# oTam
UCMBITAHUH) HA INTaMI JAIOT CTYIEHYaTO-BO3PACTAIOIINE HArpy3ku (2-H 3Tam WCIBITAHUH).
Kaxyro cTyneHb IaBi€HUS BBIIEPKUBAIOT 10 YCIOBHOM cTabuiuzanuu Jedopmaluu IpyHTa
(ocamku mtamma).

10.4.6 3a xputepuil ycinoBHOM crabunuzanuu aeopManuy MPUHUMAIOT CKOPOCTb OCAIKU
mramna, He npesbimatontyto 0,1 MM 3a 2 9 s rmuHucThIX TpyHTOB M 0,1 MM 32 1 9 - 17151 IeckoB,
KPYITHOOOJIOMOUYHBIX U CHJIbHOBBIBETPEJIBIX CKAJIbHBIX IPYHTOB.

10.4.7 Orcuersr mo mpubopam uis U3MEpeHus nedopMmanuii MPOM3BOIAT HAa OOOMX dTarmax
ucneitanuit yepe3 10, 20, 30 u 60 MuH OT Hauana WUCHOBITAHUS M Jaliee - Yyepe3 KaXIbli 4ac 10
YCIIOBHOHM CTaOMJIM3AIMK OCAIKH IITAMIIa Ha KaXKIO0H CTYIIeHN HAarpy>KEHUSI.

10.4.8 3HaueHus cTyneHu AaBJ€HUs Ha IUTAMIl Ha 2-M 3Tale UCHbITAHUN ClleAyeT MPUHUMATh.
JUTSL TIECKOB M TIMHUCTHIX TpyHTOB - 0,05 MIla, anst xpynmHOoGmoMouHbIX rpyHTOB - 0,1 MIla, ns
CHJIBHOBBIBETPEJIBIX CKaJIbHBIX IpyHTOB - 0,2 MI]a.

10.4.9 Tlocne OKOHYAaHWS HCIBITAHUS YCTAHOBKY CIIEAyeT JIEMOHTHPOBAaTh, C TOBEPXHOCTH
OTTasBIIEro IPYHTA MOJ LITAMIIOM yJIAIUTh BepXHUH ciioi TommuHoi 10 cMm u oroOpathk ABa-Tpu
oOpasma s 7a00OpaTOPHBIX OMNPENEICHUH HEOOXOIUMBIX XapaKTePUCTUK OTTAsBIIETO U
YIUIOTHEHHOT 0 TpyHTa. Ilocie 3Toro cienyer ylianuTh Tajlblidi TPYHT, 3aMEPUTh U 3apUCOBATh Yally
OTTasBIIETO TPYHTA IOJI IITAMIIOM.

10.4.10 B nporecce ucnbITaHus BeAYyT *KypHal, (jopMa KOTOPOTo MPUBEACHA B MPHIIOKeHUH b.

10.5 O6padoTka pe3yabTaTOB

10.5.1 o maHHBIM MUCTIBITAHHI BBIYUCISIOT CPEHEE 3HAUCHHE ITyOHH OTTaMBaHuUs TpyHTa (1101
IICHTPOM W KpasiMH InTamma) H W npupamieHue aOCONIOTHOW ocaaku mTamma AS; Uit Kakaou
CTYTICHU JaBJICHHUS.

10.5.2 [ns Kaxmol CTyneHW [OaBleHUS BBIUUCISIIOT CpeJHee 3HAYCHHUE MPHPAIICHUS
OTHOCHUTEIILHOM 0CaJIKH Adj ¥ TIOJTHOTO 3HAYCHUSI OTHOCUTEIBHOU OCAIKHU CJI0sI IO (hopMyJiaMm:

b5- 2%
H.; (10.1)
G=8aths (10.2)

10.5.3 Ilo BBIYMCICHHBIM 3HAYEHUSIM CTPOST T'paUK 3aBUCHMOCTH OTHOCUTEIHHOM OCaJIKH
mramna ot gasienus d = f(p) (mpunoxenue H).

Ha rpaduke mNpOBOMAT OCPEAHSIOIIYIO TMPSAMYI0 METOIOM HAMMEHBIIMX KBAJAPAaTOB HIIH
rpau4ecKUM METO/IOM.

3a HavanbHble 3HaueHus p u d (mepBasg ToYKa, BKIOYaeMas B OCPEIHEHHE) MPUHHUMAIOT
JaBJICHUE, PAaBHOE HAINPSDKCHUIO Oggo, 38 KOHEYHBIC 3HAUCHUS pn U On - TaKHue, NPHU KOTOPBIX
Harpy3Ka BBI3bIBACT MPHUPALICHUE OCAJKH, MPEBBIIIAIONICE ¢ 3HAYCHUE Ha MPEIBbIAYIICH CTYIeHH
He OoJiee ueM B JiBa pasa.

10.5.4 Kosddunment orramBanusi Ay mo rpaduky d = f(p) mpuHHMArOT paBHBIM OTpE3KY,
OTCEKaeMOMY OCpEIHSoNIeH MpsiMoii Ha ocu opauHat. Kospdummentr cxumaemoctu m, Mlla,
BBIYHCIIIOT TI0 popmyie

fp (10.3)



rae Ad- ycraHaBmuBaeMoe MO TpadUKy MpUpAIICHHE 3HAYCHHS OTHOCHTENBHOM OCaJKH Ha
OCPEIHAIOIIECH NPAMON, COOTBETCTBYIOLIECE UHTEPBAILY Ap;

K - 0e3pa3MepHBIii KOXPQHUIMEHT HAMPSHKEHHOTO COCTOSHUS TPYHTA, KOTOPHIM MPHUHUMAIOT
PaBHBIM JJIsi KPYITHOOOJOMOUYHBIX T'PYHTOB M CHJIBHOBBIBETPEJIBIX CKaJbHBIX IpyHTOB - 1,35, s
nieckoB U cyneceit - 1,30, ans cyrmmakos - 1,20, ans rious - 1,0.

[Tpr HEOOXOIUMOCTH IO MOJyYEHHBIM 3HAUEHHUSIM M BBIYUCISAIOT MOAYJb AepopMalui rpyHTa
E o popmyne

e (10.4)

rae B - Ko3(pUIMEHT, 3HAYCHHS KOTOPOrO MPUHUMAIOT PaBHBIMH JUISI KPYHMHOOOJOMOYHBIX
IPYHTOB M CHJIbHOBBIBETPENBIX CKalbHbIX TpyHTOB - 0,8; mms meckoB u cymecedr - 0,74; mis
cyrnuHkoB - 0,62; nis rnwH - 0,40.

Koaddunment Ay, onpenenstor ¢ Tounoctsio 10 0,001, koaddurnment m - no 0,0001.

11 MeTon cpe3a neJIMNKOB rPyHTA
11.1 CymHocTh MeTOAA

11.1.1 WcneiTaHue UETWKOB TPYHTa HA Cpe3 TMPOBOAAT Ui OMPEACICHUS CIEIYIOINX
XapaKTePUCTHK IMPOYHOCTH. COMPOTHUBICHUS TPYHTa cpe3y T, yIJla BHYTPEHHETO TPEHUS O,
YACTHHOTO CUETUICHHS ¢ JUIS KPYITHOOOJIOMOYHBIX TPYHTOB, ITECKOB U TIIMHUCTHIX TPYHTOB.

11.1.2 XapaKTepHCTUKU ONPEACISIIOT MO pe3ysibTaTaM cpe3a IIeJMKa T'PyHTa B BhIPAOOTKE
(pacumuctke, KoTiIOBaHe, Irypde, IMITPeKe W T.M.) MO (UKCUPOBAHHON IUIOCKOCTH KacaTeIbHOM
HArpy3Kod TIpU OJHOBPEMEHHOM HArpy»KCHHUHU IIeJIUKa TPYHTa Harpy3Koi, HOPMalbHOH K
TUTOCKOCTH cpe3a.

JlIs TIIMHUCTBIX TPYHTOB IO CHEIHMAIbHOMY 3aJIaHUI0 MOTYT OBITh TPOBEIEHBI Cpe3 II0
CHEMHATBHO MOArOTOBICHHOM IIOCKOCTH (CMOCO0 «IUTAIIeK») W MOBTOPHBIH Cpe3. DTH CIOCOOBI
NPUMEHSIOT Ul OTPEACICHUS XapaKTEPUCTHK TPYHTAa MPHU HAIWYHHA B HUCCIEAYEMOM MacCHUBE
TUTOCKOCTEH CKOJIBKCHHUS WJTH TPEIIIUHOBATOCTH.

11.1.3 CompoTHBIICHHUE TpPyHTa Cpe3y OIpPEICISIOT KaKk NpelesbHOE CpelHee KacaTelbHOe
HaNpsOKEHUE, TIPU KOTOPOM IIEITUK TPYHTA Cpe3aeTcs Mo GUKCHPOBAHHOM TIOCKOCTH MPH 3aTaHHOM
HOPMAaJILHOM JIaBlieHHuH. J{i1st onpeeneHus @ u ¢ He0OOXOAMMO MPOBECTH HE MEHEE TPEX UCTIBITAHUN
[EJUKOB TpPyHTa TMPHU PA3TUYHBIX 3HAYEHUSX HOPMAJIBHOTO JAaBJICHHUS TMIPH HUCIBITAHUU
OJIHOPOJIHOTO TPYHTA B OJTHOM BBIPAOOTKE M HA OJTHOM ITyOWHE.

11.1.4 VictipITaHusl MOKHO BBITIOJIHATD IS CIEAYIOUINX COCTOSHUM TpyHTA!

- IPUPOJTHOTO CJIOKCHUS U TIPUPOJTHON BIIAXKHOCTH,

- IPUPOHOTO CIIOKEHHS C 3aMauMBAHUEM JI0 TIOJTHOTO BOJIOHACHIIICHUS,

- HACBIITHBIX U HAMBIBHBIX TPYHTOB HE3aBUCHMO OT BJIQYKHOCTH.

11.1.5 VcnpiTanust IPOBOAST IO CIEAYIOIIUM CXEMaM:

KOHCOJIUIMPOBAHHBIN Cpe3 - JJIS ONPEICICHIS XapaKTePUCTHK MPOYHOCTH KPYITHOOOJIOMOYHBIX
IPYHTOB, NIECKOB M TJIMHUCTBIX TPYHTOB C Moka3zareneM Tekydectd || < 1 (He3aBHCHUMO OT CTETEHH
BJIQKHOCTH) B CTAOMIIM3UPOBAHHOM COCTOSIHUH,

HEKOHCOJIUIUPOBAHHBIN CPe3 - JIJIsl ONPEICIICHUS] XapaKTEPUCTUK TIPOYHOCTH BOIOHACHIIICHHBIX
TIUHUACTBIX TpyHTOB (mipu Sy > 0,85) ¢ nokasatenem tekydectu I > 0,5 B HecTaOMIM3UPOBAaHHOM
COCTOSTHHH.

11.2 O6opynoBanue u NpudOPHI

11.2.1 B cocTaB yCTaHOBKH ISl HCTIBITAHUS [IEJTUKA TPYHTA METOJIOM Cpe3a JI0OJDKHBI BXOJIUTD.
- KOJIbIIO ¢ BHYyTpeHHUM nuametpom D = 400 mm u BeicoToit H =220 MmM;

- )KECTKHE IITaMITbl pa3MepaMH, COOTBETCTBYIOIIIMMH BHYTPCHHEMY JTHAMETPY KOJIBIIA;

- YCTPOMCTBO JJII BEPTUKATHHOTO HATPYKEHUS [EJIMKA TPYHTA,



- YCTPOMCTBO AJIs CO3JJaHUs KacaTeJIbHON Harpy3KU ¢ aHKEPHBIM YCTPOMCTBOM;

- YCTPOMCTBA [T U3MEpeHus nedopManuii emKa TPYHTa U IPUKIIaIbIBAEMON HATPy3KH.

11.2.2 KoHCTpyKIIMs yCTAHOBKH JOJIKHA 00€CTIeYNBaTh:

- IPUJIOKEHHE KacaTeIbHON Harpy3ku B (PUKCHPOBAHHOM TUIOCKOCTH cpe3a WM He 0ojee YeM Ha
30 MM BBIILIE ATOM IIOCKOCTH,

- Tepemady HOPMAaJbHOM M KacaTelbHON HArpy30K CTYNECHSMH WIH B BHJIE HETPEPHIBHO
BO3pAaCTaroIlel Harpy3Ky C MOCTOSTHHON CKOPOCTbIO;

- TPAJyHUPOBKY M3MEPUTEIBHBIX MPUOOPOB U YCTAHOBJICHHUS TOMPABOK HA MPEOIOJICHUE TPEHUS
IpH IepEeMEICHUH KOoJblia (IeIMKa) OTHOCUTEIBHO HEMOABMKHON YaCTH YCTAHOBKH.

11.2.3 JInsa co3maHusi HOPMANBHBIX M KacaTeNbHBIX HArpy30K MPHUMEHSIOT TOMKpAaThl WU
TapyupOBaHHbBIE TPY3bI.

11.2.4 TlpuGops! (mporuOOMepbl, HHAMKATOPBI U JIp.) Ui U3MEpeHHs aedopMaluii CKaTus u
cpe3a LeJInKa TPyHTa ¢ norpemHocTbio He 6osee 0,1 MM 1OMKHBI OBITh HAJIEKHO 3aKPEIUIEHBI Ha
METaJUIMIECKOI penepHO CrcTeMe.

11.3 IIoAroTOBKA K HCIBITAHUIO

11.3.1 Ha oTMeTKe UCTBITaHUS B BBHIPAOOTKE BBIPE3AIOT IEJIMK TPYHTA C IMOMOUIBIO KOJIbIA B
CJIEYIOLIEM MOPSIKE:

- KOJIBIIO CMa3bIBAlOT C BHYTPEHHEH CTOPOHBI TOHKHM CJIOEM Ba3eJMHA WIM KOHCHUCTEHTHOMN
CMa3Ku,

- KOJIBIIO yCTaHABJIMBAIOT Ha BBIPOBHEHHYIO M 3aUUINEHHYIO TOPHU30HTAJIBHYIO TOBEPXHOCTh
IpyHTa B 3apaHee HaMEUYEHHOE IOJIOKEHHE M MOCTENEHHO, He JOMyCKas MepeKOCOB, BIABIHUBAIOT
KOJIBIIO BPYYHYIO WJIM C IOMOIIBIO IOMKpaTta, 00pe3ast TpYHT BOKPYT KOJIBIIA;

- IOBEPXHOCTh TPYHTA B KOJIbLIE BBIPABHUBAIOT U HAa BHIPOBHEHHYIO MMOBEPXHOCTh YKJIAJBIBAIOT
CJIO MaJIOBJIAXKHOTO Mecka (MEJIKOTO WU CPEHEH KPYITHOCTH) TOMIIMHON 1 - 2 M /Il TITHHUCTBIX
IPYHTOB U 3 CM - JUIsl KPYITHOOOJIOMOYHBIX TPYHTOB.

B HmxkHEW YacTW mHeNMKa MEeXIy KpaeM KOJIblla M TIOBEPXHOCTBIO TPyHTa B OCHOBAaHHUH
BBIpAOOTKH OCTaBIISIOT 3a30p pazMepoM 1 - 2 cM, IO KOTOPOMY JAOJIKHA MPONTH IUIOCKOCTh cpe3a
IOpU HCIBITAHUH. OTOT 3a30p JODKEH OBITh BOCCTAHOBICH B CIy4yae €ro HapylleHHs Npu
HOJTOTOBKE K Cpe3y IPyHTA.

11.3.2 Tlocne BbIpe3aHusl HEJHKA TPYHTAa HAa KOJBIO YCTAaHABIMBAIOT HITAMII M MOHTHPYIOT
YCTPOMCTBO JUIsl Tepefayd HOPMAJbHOM M KacaTeJbHOM HAarpy30K W peNepHyl CHUCTEMY C
npubopamu (mporuOoMepaMu, MHIMKATOpAMHU) IS WU3MEpeHHs IeOopMaluii cKaTus U cpesa
LIeJINKA TPYHTA.

11.3.3 Jedopmamuu 1enuka TpyHTa CIEAYeT OINpeNeiiaTh Kak cpeaHeapupMeTnyeckoe
MOKa3aHUH ABYX MPUOOPOB, PUKCUPYIOIIUX

- CMEILEHHE IMPOTHBOIOIOKHBIX CTOPOH KOJIbIIA B HANpPaBICHUM NPUIOKEHUS KacaTelIbHON
Harpy3kH B INIOCKOCTH Cpe3a;

- 0CaJKy IMPOTUBOIIOJIOKHBIX CTOPOH IIITaMIa OT HOPMaJIbHOU HAarpy3KH.

11.3.4 Tlocie MOHTa)xa YCTaHOBKM W HW3MEPUTEIBHON CHCTEMBI 3allMCHIBAIOT HadaJbHbIC
NIOKa3aHus NpUOOpOB (MM yCTAaHABIMBAIOT HA HYJICBBIC JICIICHHS).

11.4 IIpoBeeHNe HCTIBITAHMS MO CXeMe KOHCOJIUIMPOBAHHOIO cpe3a

11.4.1 IIpenBapuTenpbHOE YIUIOTHEHHUE LIENMKA IPYHTA MPOBOJAAT HOPMAJIBHBIMU JaBICHUSIMH P,
IPU KOTOPBIX ONPEEIIAIOT COIPOTUBIIEHUE IPYHTA CPe3y T.

HopmainbHble naBneHMs NepefaroT Ha LEIMK IPyHTa MOCJIEI0BATENbHO CTYNEHSAMH, 3HAUYCHHS
JIABJICHUH 1 MX CTyNeHel yka3ansl B Tadmuie 11.1.



TaOonauma 11.1

HopmanesHoe naBienue p, Crymenu nannesms

I'pynTHI MIla
Ap, MIla
P1 P2 P Y
KpymHOOOMOMYHEBIE 0,1 0,3 0,5 0,1

[ecku rpaBenucThie, KPYITHbIE M CPEIHEH KPYITHOCTH TUIOTHBIE
I'mmasic I <0

Ilecku rpaBenucThle, KpynHble W cpenHed kpymHoctu cpenneid| 0,1 0,2 0,3 0,05
TUTOTHOCTH; MEJIKHE TUIOTHBIC U CPEAHEH MIOTHOCTH
Cynecu u cyrnunku ¢ I <0,5

I'mmaerc 0< 1. <0,5

Ilecku rpaBenucThie, KpyHHble, cpenHed kpymHoctu u wmeikue| 0,1 0,15 0,2 0,025
p]:lXJ'II)Ie; IIBIJICBATBIC HC3AaBUCUMO OT IIJIOTHOCTU
'nunucreie rpysrsl | > 0,5

OpraHo-MHHepallbHbIE U OPraHNYeCKHe TPYHTHI 0,05 0,01 0,15 0,025

1142 Kaxnayro CTyneHb JaBIE€HUS TpU MPEIBAPUTEIBHOM YIUIOTHEHHM HEOOXOAMMO
BbIIEP)KUBATh HE MEHEE!

- JUIs1 KPYITHOOOJIOMOYHBIX IPYHTOB M MIECKOB - 5 MHH;

- JIIS1 TIIMHUCTBIX TPYHTOB - 30 MUH.

KoHeuHyio cTyneHb BBIIEPKHMBAIOT /10 YCIOBHOM cTaOmin3anuu aeopMaru cKaTus LeInKa
TpyHTAa.

3a KpUTEpHil yCIOBHON CTaOMIn3aiuy nedopMauy CXaTusl MPUHUMAIOT MIPUPAILIEHHE OCaJIKU
nenuka, He npessimaroniee 0,1 MM 3a Bpems, ykazanHoe B Tabuie 11.2.

Tab6muma 11.2

Bpewms yciioBHOM cTabmmu3amu

pyHTBI nedopmarum, MUH
cxKaTHs cpesa
TMecku rpaBenmCThIE, KPYIHBIE HE3ABUCUMO OT BJIAKHOCTH; CPEIHEH KPYMHOCTH 30 1
M MEJKHE CO CTENEeHbI0 BiaakHoctu S, < 0,5
[lecku cpemneil KPYIHOCTH M MENKHME CO CTereHsro Bnaxdoctu 0,5 < S < 1,0; 60 3

neuteBateie ¢ S, < 0,5
'munucteie rpynts ¢ I < 0,25

IMecku mpUIEBaTHIE CO cTeneHbio Biaxuoctu 0,5 < S, < 1,0 120 5
I'munaucteie rpynTsl ¢ 0,25 <1 <0,75

11.4.3 B mpouecce mpenBapUTEIbHOTO YIUIOTHEHUS IIETUKOB TPYyHTa, a TaKkKe B IEPHOJ
3aMa4yMBaHUs M NP JaJbHEHIIEM HMCIBITAaHUM HEOOXOAMMO 3alMChIBATh B )KypHAle HCIBITAaHUN
3Ha4YeHus AeopMaruii cxaTus 1eTuKOB.

OtcueTsl o npudopaM Ha KaXA0i CTYNEHU Harpy>KEHUs celyeT IPOU3BOIUTh:

- MPH HUCIBITAHUSAX KPYMHOOOJIOMOYHBIX I'PYHTOB M TECKOB - Ha MPOMEXKYTOUHBIX CTYHECHSX
JIaBJICHUs B HayaJle M KOHIIE CTyIIeHU U Ha KOHEYHOM CTyNeHHu JaBieHus yepe3 10 MuH B TeueHue
IepBOro noiryyaca 1 yepe3 15 MuH B TeueHne BTOporo nojiydvaca, aajiee yepe3 30 MUH 10 YCIOBHOU
crabwimm3anuu aedopmariu rpyHTa;

- IIPU UCTIBITAHUSAX TJIMHUCTHIX TPYHTOB - Ha MIPOMEKYTOUHBIX CTYNEeHX JaBieHus yepe3 10 Mun
¥ Ha KOHEYHOW CTyNEHU 4Yepe3 Kaxkzaple 15 MuH B TeueHue neporo daca u 30 MHH B TeYeHHE
BTOPOTI'O Yaca U fanee yepe3 1 4 10 ycnoBHOH ctabunuszanuu aedopMaiiy rpyHra.

11.4.4 Tlocie mnpeaBapUTENBHOIO YIUIOTHEHHMsS TPyHTa M BOCCTaHOBieHHs 3asopa (11.3.1)
IOPOM3BOJAT Cpe3 LeNMKa TPyHTa MpH CTYNEHYaTOM MJIM IUIABHOM YBEJIMYEHUHM KacaTelbHOU
Harpys3KH.

ITpu nmepenaue xacaTeabHON HArpy3KH CTYNEHSMH MX 3HA4€HUS He JOJDKHBI npeBbimath 10 %
3HAQ4YCHWs HOPMAJIBHOW HAarpy3ky, IpU KOTOpOW mpou3BomAT cpe3. Ha kaxngoi cryneHu




Harpy»KCHUs 3alMCBIBAIOT MMOKa3aHMs IPUOOPOB Il U3MEPEHUs NeOpMalIiil cpe3a uepe3 Kakbe
2 MUH JIO €€ YCIIOBHOM CTa0MIIN3AIIHH.

3a kpuTepuil yCIOBHON crabunusauuu naedopmanuii cpe3a NPUHUMAIOT —TMpUpalleHue
MepPEeMEIIeHUS KOJbIla B IJIOCKOCTH cpe3a, He mpembimaromiee 0,1 MM 3a BpeMs, ykKa3zaHHOE B
Tabiuue 11.2.

[Ipn HempepbIBHO BO3pacTalomIel KacaTelNbHONW HArpy3ke CKOpPOCTh cpe3a JO0DKHA OBITh
MOCTOSTHHOW M COOTBETCTBOBAThH yKa3aHHOU B Ta0muie 11.3.

Jledopmaruu cpesza GUKCHPYIOT HE peke, 4eM depe3 2 MUH.

TaOonauma 11.3

I'pyHTHI CKOpOCTh cpe3a, MM/MHH
Tleckn <05
Cynecu <0,1
CyrauHKH <0,05
I'nuner ¢ 1, <30 % <0,02
I'nuner ¢ 1, > 30 % <0,1

Hpumeuanue - HpI/I HCHBITAHUSX C HOCTOSHHOM CKOPOCTBIO Cpe€3a CICAYCT IIPUMCHATH HpI/I60pBI C aBTOMATHYECKOMU
3allMCbIO PE3YJIbTATOB HCIBbITAaHUH.

11.4.5 VcnbiTanue cieayeT CYUTATh 3aKOHUEHHBIM, €CITU TIPU MPUIIOKEHUH 0YePETHON CTyICHH
KacaTeJbHON Harpy3KH MPOUCXOIUT MIHOBEHHBIN cpe3 (CPhIB) OHOM YacTH IPYHTA 110 OTHOIICHHUIO
K Jpyro# miu oOuias nedopmanus cpe3a npeBbIicUT 50 MM.

[Ipn mpoBeneHUM cpe3a C MOCTOSHHOH CKOPOCTBIO 32 OKOHYAHHWE WCIBITAHHA TPUHAMAIOT
MOMEHT, KOrJa KacaTelbHas Harpy3ka JOCTHTHET MAaKCHMalbHOTO 3HAYEHHS, IOCJIE 4Yero
HaOJro1aeTCsl HEKOTOPOE €€ CHIDKEHHWE, WJIM YCTAaHOBJICHO TOCTOSHCTBO 3HA4YCHHS JedopMaruu
cpe3a, wiu ecinu oOmiee 3HaueHue nedopmanuu cpeza mpeBbicuT 50 MM. [locie oxoHuaHus
UCTIBITAHUS [EJMKH TPYHTA CIIEIyeT pa3rPy3uTh U 0TOOpATh U3 30HBI cpe3a JIBE MPOOBI TpyHTA IS
oTpezeNieHus BIaKHOCTH.

11.4.6 JInst ucibITaH¥S TIIMHUCTBIX TPYHTOB B YCIIOBUSAX TIOJTHOTO BOJIOHACKHIIICHUS HEOOX0IUMO
3aMOYHThH LIETTUKU TPYHTOB.

3amauuBaHue JOJKHO TIPOM3BOAMTHCS TOCIE 3aBepHICHHS] PabOT MO TMOJITOTOBKE IEITUKOB K
UCTIBITAHUSIM U MOHTaka ycTaHOBKU. Ha moOBepXHOCTH 320051 BBIPAOOTKH CIEAYET YJIOXKUTh CION
necka (MEJIKOTo WU CpeIHei KPYITHOCTH) TOJIIIMHOM He MeHee 5 cM.

3amauuBaHue CleIyeT MPOU3BOAUTH TPYHTOBOW BOJOW C MeCTa HWCHBITAHUN WM MHThEBON
BOJIOM pacCcpeOTOYCHHOUN CTpyEH, momaBaeMoil Ha 3200l BbIpaOOTKU. BricoTa cios BoAbl HaJ
HIDKHEHN 4acThIO KOJIbLa oinkHa ObITh 10 - 15 cMm.

[Tocne 3aBepuieHuss 3aMadrBaHUS BOJAa W3 BBIPAOOTKH JOJKHA OBITH OTKAauaHa, IMOCIE Yero
MIPOBOJST UCIIBITAHKE Ha CPe3.

BpeMs HachIieHNs TpyHTa BOJIOH TOJKHO OBITH HE MEHEE, U:

12 - 11 IeCKOB;

24 - » cynecei;

36 - » CyIJIMHKOB;

72 - » TIINH.

KosniuecTBO BOJIBI, HCTIOIB3YyEMOM ISl 3aMaYMBaHUsI (32 BEIYETOM OTKAYMBAEMOM M3 BHIPAOOTKH
BO/JIBI [TOCJIC 3aBEPIICHUS 3aMaunBaHusl), HEOOXOUMO (PUKCHUPOBATH B )KypHAJIC UCTIBITAHUH.

[Tocne mpoBeaeHUs] UCHBITAHUI U JAEMOHTaXa YCTAHOBKH OTOMPAIOT MPOOBI TPYHTA U3 30HBI
cpesa JJis OMpEJENICHUs BIAXXHOCTH W CTENCHH BOJIOHACHIIICHUS. ECiu cTeneHb BOJOHACKHIIECHUS
TpyHTa OKa)XeTcs MEHbBIIE, YeM MPEJyCMOTPEHO 3a/laHueM, TO UCIBITaHUE CIEAYyeT MOBTOPUTH C
YBEIMUEHUEM BPEMEHU 3aMauynBaHUSI.

11.4.7 B mpotiecce UCTIBITAHUS BEYT KypHal, opMa KOTOpOTo MpuBeIeHa B MPUIoKeHuU b.




11.5 [IpoBeaeHne ucnbITAHUS MO CXeMe HEKOHCOJIMINPOBAHHOTO Cpe3a

11.5.1 Ha nenuk rpyHTra nepenaroT cpa3y B OJHY CTyI€Hb HOPMaJIbHbIE NaBIEHUS p, IpPU
KOTOPBIX OyAyT MPOU3BOAMUTE Cpe3 LEIMKOB IpyHTa. 3HAUECHUs p yKa3aHbl B Tabnune 11.4.

Taonuna 11.4

I'pyHTHI HopwmanbsHoe nasnenue p, MIla
I'nmuHMCTHIE U OpPraHOMMHEPATIbHBIE TPYHTHI C MTOKa3aTeleM
TEKyUYEeCTH:
I, <5 0,1;0,15; 0,2
05<I.<1,0 0,05; 0,1; 0,15
IL>10 0,025; 0,075; 0,125

Ecnu npu 5THX 3HaUeHHAX OyJeT MPOUCXOIUTH BHIIABIMBAHKE TPYHTA B 3a30P MEXKIY KOJIBIIOM
¥ TIOBEPXHOCTBHIO BBIPA0OTKH, TO HCIBITAHHE HEOOXOIMMO MOBTOPUTH HA JAPYTHX LENHUKAX TPU
MEHBIINX 3HAYCHHSIX JTaBICHHUH.

11.5.2 Cpa3y nociie nepenaun HOpMaTbHOW HArPy3KH MPOU3BOIAT CPE3 IeJIMKa TPYHTa He Ooee
9YeM 3a 5 MUH ¢ MOMEHTa MTPUIOKEHHS HOPMaIbHOW HAarpys3KH.

[Ipu mepenade kacaTenbHON HArpy3KH CTYNEHSMH MX 3HA4eHHUs He JOJDKHBI npeBbimats 10 %
3HAUCHUS HOPMAlbHOW HArpy3KH, MpH KoTopod mpousBomsatT cpe3 (11.5.1), u npunoxeHue
CTyIIEHEW JOJDKHO cliefoBaTh yepes Kaxapie 15 - 30 c.

[Ipu nmepenaye HENMPEPHIBHO BO3PACTAIONICH KacaTeIbHOM HArpy3Ku CKOPOCTh Cpe3a MPUHUMAIOT
B uHTepBasie 5 - 20 MM/MHH Tak, 4TOOBI Cpe3 MPOM30IIIE] B TCUCHUE YKA3aHHOTO BPEMCHHU.

11.5.3 MoMeHT OKOHYAaHUS HMCTIBITAHUS YCTAaHABIMBAIOT B COOTBETCTBUM C ykazaHusimu 11.4.5.
[lo oxoH4YaHWW WCTBITaHUS cleayeT 3a(UKCHPOBAaTh MAaKCHMAIIbHYIO KacaTeNbHYIO Harpys3ky B
IpoILecce UCTIBITAaHUS M ITPOM3BECTH OTEepaluy, pexycMorpenHsie 11.4.5.

11.6 IpoBeaenne MCHBLITAHUS MO CHENHATBHO MOATOTOBJIEHHBIM MOBEPXHOCTAM (CHOCO0
«IUIANIEK») M METOI0M NMOBTOPHOIO cpe3a

11.6.1 Ilpm mnpoBeneHWM UCHBITAHUN 10 CIIOCOOY «IDIameK» HeOoOXOAMMO IPOU3BECTH
MOJITOTOBKY TPYHTA B TUNIOCKOCTH Cpe3a B CIIEAYIOIIEH MOCIeI0BaTEIbHOCTH:

- TIOCJIC WMCIIBITAHUS Ha Cpe3 IeJMKa TPYHTa MPUPOTHOTO CIIOKCHHS YCTAHOBKA JOJDKHA OBITh
YaCTHYHO IEMOHTHPOBaHa (KpOME aHKEPHOTO YCTPOUCTBA);

- IEJIMK TPYHTA B KOJIBIIE CIICIYET MePEBEPHYTh CPE3aHHOMN MTOBEPXHOCTHIO BBEPX;

- IOBEPXHOCTH Cpe3a J0JKHA ObITh 3aUMIlEHa M BHIPOBHEHA 3aMOAUII0 C KPasiMHU KOJIbIIA,

- B BBIPa0OTKE CIIEAyeT 3a4YMCTUTh TOBEPXHOCTh TPYHTA M BBIPOBHATH B Tpejeiax IUIOIIA]IH,
nuameTp koTopoii Ha 20 - 30 cM J0oIKeH NpeBhIIaTh JHaMETP KOJbLA.

11.6.2 B ciy4ae WCHOBITAaHHS C TPEABAPUTEIHHBIM 3aMauMBaHUEM TPYHT B KOJbIC M Ha
3aUMIICHHON TTOBEPXHOCTH BHIPAOOTKU 3aMayMBaIOT 0 3aJJaHHOT'O 3HAYEHUS BIAKHOCTH.

11.6.3 Tloce 3aBepiieHus MOATOTOBKH IPYHTA B INIOCKOCTH Cpe3a MK TPYHTA CIIAyeT CHOBA
MEPEBEPHYTh U YCTAHOBUTH HA 3aUUIIICHHYIO TIOBEPXHOCTH BHIPAOOTKH.

Jayiee ciemyet MOJHATH KOJBIO BBepX Ha 5 - 10 MM my1st 0Opa3oBaHmsl B INTIOCKOCTH Cpe3a 3a30pa
MEXIy KOJBIIOM M TIOBEPXHOCTHIO TPYHTa BBIPAOOTKH, CMOHTHPOBATh YCTAaHOBKY B IIEJIOM U
MIPOBOJIMTH UCTIBITAHUE.

11.6.4 UcneiTaHue cieayeT MNPOAONIKATh 10 TE€X TOp, MOKa COMPOTHUBIEHUE CpPE3y HE
JOCTUTHET MTOCTOSTHHOTO 3HAYCHUS.

11.6.5 TIpu mpoBeaeHUHN UCTBITAaHUI MO COCO0Y MOBTOPHOTO Cpe3a CHelHalbHas MOATOTOBKA
TPYHTa B IJIOCKOCTH cpe3a He TpedyeTcs.

[Tocne 3aBepriieHus cpesa IeNuKa MPUPOTHOTO CIOKEHUSI YCTAaHOBKY YaCTUYHO JEMOHTHUPYIOT,
JMABJICHHE B JIOMKpaTax CHWKAIOT JIO0 HyJs, CHHMAIOT MPOTHOOMEPHI, PETUCTPHUPYIOIIHE
BepTHKaNbHbIE  Aedopmaruu.  [lokazaHuss  TOPU3OHTAIBHBIX  MPOTHOOMEPOB  OCTAIOTCS
HEU3MEHHBIMH, T.¢. QUKCUPYIOT Aeopmammu CABUTA, TIOTyUYECHHBIC TP UCITBITAHUHN IEJTHKA.




11.6.6 B mepenHeil yacTu COABUHYTOrO IEJIMKA YCTaHABIMBAIOT yIHOp JJI BO3BpaTa LENHMKA U
TUAPOJIOMKpAT, ONUPAIOIIMKCA uepe3 MOAKIAIHYI0 IUIMTy B cTeHy BblpaboTku. Co3gaBas B
JIOMKpaTe [JaBJIEHUE, IEPEeMEIIaloT CABUHYTHI LUK B HCXOJHOE IOJIOKEHHE, KOTOpOe OH
3aHMMAaJI JI0 Hadana caBura. [Ipu JTOCTHKEHHWW IETUKOM HMCXOIHOTO TOJIOKEHHUS TMPOTHOOMEpHI,
(buKCcHpyIOIMe TOPU30HTANIbHBIE Ae(pOopMaluy, MOKaXyT HYJIEBbIE 3HAUCHUS.

11.6.7 Jlomkpar u ymop aisi BO3Bpara IeTMKAa CHUMAIOT U BHOBb MOHTHPYIOT YCTaHOBKY.

HpOI/ISBO,I[HT CABUI' LICJIMKA IO paHCEC CpCBaHHOﬁ IMMOBEPXHOCTHU B COOTBCTCTBHHU C Tpe6OBaHI/I${MI/I
11.4.

11.7 O6paboTKa pe3ybTATOB

11.7.1 Tlo u3MepeHHbIM B MPOIECCE HCIBITAHUNA 3HAYEHUSIM HOPMAJIbHON M KacaTeJbHOU
Harpy30K BBIYHMCIISIOT KacaTelbHble U HOpMaJibHble HanpsbkeHust U 6, Mlla, no ¢popmynam:

-t=

= |0

; (11.1)

P
A (11.2)

rae Q u P - COOTBETCTBEHHO KacaTeslbHas M HOpMaJlbHasl Harpy3KHu K INIOCKOCTH cpe3a, KH;

A - momaae cpesa, oM>.

[To n3mepeHHBIM B TIpoOLIECCe UCTIBITAHUN 3HAYCHUSIM JedopManuii cpeza |, cooTBeTCTBYIOMINM
pa3IMYHBIM HAMPSLKEHUSIM T, cTposAT rpaduk 3aBucumoctu T = f(Al) (cMm. mpumokenwue JI).

3a CONMpOTHBIICHUE TPYHTA MPUHUMAIOT MAaKCHMAJIBHOE 3HaYeHUE , TIOJIyYeHHOE 110 TpaduKy T
= f(Al) mpu 3Hauenusx nepopmanuii |, He mpeBbimaronmx 50 MM.

11.7.2 Yron BHyTPEHHETO TPCHUS (@ M YACIBHOE CUCIUICHUE ¢ ONpeAessiioT mo rpaduky T = f(p)
(cm. mpunoxkenue JI), mocTpoeHHOMY 1O pe3yjbTaTaM He MEHEe YeM TPeX HCIBITAHHH LEIUKOB
rpyHTta (11.1.3).

3HaueHWE C OMpENENsIIOT KaK OTPEe30K, OTCEKAaeMbI OCpeAHsIoneld NpsMoi Tpaduka,
NPOBEIEHHONH METOJOM HaMMEHBIIMX KBAJAPATOB WIM Ipa)uuecKUM METOJIOM, Ha OCH OpJIMHAT, a
tgo - Kak yroJ HaKJIOHA ATOM MPSIMOM K OCH aOCITHCC.

11.7.3 o rpaduky t = f(p) mpoBoasT koHTpoab UcbITaHuiA. [Ipu pa3dpoce OMBITHBIX JaHHBIX
OTHOCHUTEJIBHO ocpenHstonieid npsmoit 6onee yeM Ha 30 % cpegHero 3HA4YeHUS T PE3yJIbTAThI
UCTIBITAHNH TIPU3HAIOT HEYIOBJIETBOPUTEIHHBIMH U UCTIBITAHUS TIOBTOPSIOT.

12 MeToabl BpaliaTejbHOr0, MOCTYNATEILHOT0 U KOJILIEBOT0 CPE30B
12.1 CymiHocTh MeTO10B

12.1.1 VcnpiTanusi TpyHTa BpalllaTelbHBIM, MOCTYMATEIbLHBIM U KOJBLEBBIM CPE3aMU MPOBOIST
JUTSL OTIPENICTICHHSI CIICTYIOIIUX XapaKTEPUCTUK TPOYHOCTH: CONMPOTUBIICHUS TPYHTA Ccpe3y T, yIiia
BHYTPEHHETO TPEHHsI (P, YJEIHHOTO CICIUICHHS ¢ W OICHKH MPOCTPAHCTBEHHOW W3MEHUYHUBOCTHU
MPOYHOCTH TPYHTOB JIJISl TIECKOB, TJIMHUCTBIX, OPraHOMUHEPAIbHBIX U OPraHUYEeCKUX TPYHTOB, B
TOM YHCJIE C KPYITHOOOJIOMOUYHBIMU BKJIFOUEHUSME pazmepamu 2 - 10 mm B konmuectBe He Oomnee 15
% 1o Macce.

YcnoBus MPUMEHEHHSI METOJIOB TIPHUBEICHBI B Ta0ymie 12.1.
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12.1.2 XapakTepUCTHKH OIPEIENISIOT MO pe3yJbTaTaM HCIBITAHUA TPyHTa B CKBaXHHaX M B
MacCUBE BJIaBIMBAIONIMMU M KacaTeIbHBIMH HAarpy3Kam, IepelaBacMbIMU Ha TPYHT uepes
KOJIOHHY IITaHT W pa0o4yMii HAKOHCUHWK PAa3IMYHON KOHCTPYKIIMM B 3aBUCHMOCTH OT croco0a
nepeaayy Cpe3aroero yCuus.

12.1.3 HcnpiTaHue BpamiaTeiIbHBIM CPE30M MPOBOMAAT B YCIOBHSIX MPAKTHUYECKOTO OTCYTCTBUS
JPSHUPOBAHUS MYTEM MPHUIOKEHHS FTOPU30HTAIBHON KacaTeIbHOW HArpy3KU M CMEIICHUS TPYHTA
1O IWIMHAPUYECKON MOBEPXHOCTH, 00pa3yeMoOl BpalICHUEM KPbUIBYATKH HUXKE 320051 CKBOKUHBI
WK B MacCHUBeE.

WcnpITaHne MOCTYyHaTeNbHBIM CPE30M IMPEIBAPUTEIILHO YIDIOTHEHHOTO WJIM HEYIUIOTHEHHOTO
HOPMAJIbHBIM JIaBJICHUEM TpyHTa MPOBOMAAT IyTeM MPUIOKEHHS BEPTUKAIBHOW KacaTelbHOU
HArpy3KH ¥ CMEIICHHS TPYHTA 10 OOKOBOM MOBEPXHOCTH, 00pa3yeMoil B CKBaKMHE BEPTHKAIbHBIM
nepeMenieHueM pabouero HaKOHEYHHUKA C TIOTIEPSYHBIMHU JIOTTACTSIMU.

HcnbiTaHue KOJBIEBBIM CPE30M IPEIBAPUTEIBHO YIUIOTHEHHOTO WM HEYIUIOTHEHHOTO
HOPMAJIbHBIM JIABJICHHEM TPYHTa MPOBOIAT MYTEM HPUIOKEHHS TOPU3OHTAIBHON KacaTelbHOU
HArpy3Kd W CMEIICHUs TPYHTa MO IMIMHAPHUYECKOW MOBEPXHOCTH, 00pa3yeMoil B CKBa)KHHE
BpallleHHUEeM pabouero HaKOHEYHUKA C TIPOI0TBHBIMH JIOMIACTSMHU.

12.1.4 VictibiTaHusl TOCTYNATEIbHBIM U KOJIBIIEBBIM CPE3aMH MPOBOJIST MO CIICIYIONIM CXEMaM:

- KOHCOJIMIUPOBAHHBIN Cpe3 - Ui ONMpPECICHUS XapaKTePUCTUK MPOYHOCTH MECKOB CpPEIHEH
IUIOTHOCTH M PBIXJIBIX MAJIOBJIYKHBIX W BJIQXKHBIX, a TAK)KE TJIUHHCTBIX U OPraHOMUHEPATbHBIX
rpyHTOB ¢ nokaszarenem Tekydectr 0 < I < 0,75 B cTaOninn3upoBaHHOM COCTOSIHHY,

- HCKOHCOJHMIWPOBAaHHBIA Ccpe3 - U1 ONpeAClieHHs  XapaKTePUCTUK  IPOYHOCTH
BOJIOHACBIIIICHHBIX TIMUHUCTBIX TpyHTOB (S > 0,85) ¢ mokasarenem Ttekydectu | > 0,50 B
HECTaOMIIN3UPOBAHHOM COCTOSIHUH.

12.2 MeTtoa BpamaTeIbHOro cpesa
12.2.1 Obopyoosanue u npubopuvi

12.2.1.1 B cocTaB yCTaHOBKH JUIsl UCTIBITAHHS TPYHTA BPALaTeIbHBIM CPE30M JOJDKHBI BXO/UTH:

- pabo4nii HAKOHEYHUK C JonacTsIMH (KpbLIbYaTKa);

- IITAHTH;

- YCTPOMCTBA JUIS CO3AHMS ¥ U3MEPEHUS KPYTSIIETO MOMEHTA,

- YCTPOMCTBO JJIsl BAABIMBAHUS KPHUIBYATKH B TPYHT.

Jlis ucnbITaHus TPyHTa B MAacCHBE YCTAaHOBKY JOTIOJHSIOT YCTPOWCTBOM [UIS OTKIIIOUCHHS
KPBUIBYATKH OT INTAHT, MO3BOJISIONIUM HW3MEPSATh TPEHUE WITAaHT O TPYHT TMPH HETOABMKHOU
KpBUTbYATKE.

12.2.1.2 KoHcTpyKIMs yCTaHOBKH JIOJKHA 00€CTIeYnBaTh:

- BIABJIIMBaHUE KPBUIbYATKM B TPYHT HW)KE 3a00s1 OIBITHOW CKBAXHHBI WJIM B MAacCHB M
dbuKcamuio ee Ha 3aJJaHHOM TITyOHHE;

- Iepeaavy KpyTAIIero MOMEHTa Ha KPbUIbYATKY,

- TPAJyUPOBKY YCTPOUCTBA TSI U3MEPEHUS KPYTSIIEro MOMEHTA,

- (uKcupoBaHHME INTAHT Ha 3aJaHHOM TIIyOWHE, WCKIIOYAIOIee CaMOIPOU3BOILHOE
BEPTUKAIBHOE M TOPU30HTAIBLHOE TIEPEMEIICHHS IITAHT U KPHUIBYATKH.

12.2.1.3 YcTaHOBKM JOKHBI UMETh TEXHUYECKHH MACTOPT, MHCTPYKIUIO MO JKCIUTyaTallud |
TPayupOBOYHYIO TAOJHITY MPEANIPHATHSI-H3TOTOBUTEIS H3MEPUTEIHLHOTO YCTPOHCTBA.

12.2.1.4 TloBepku U3MEPUTEIHLHOTO YCTPOCTBa HEOOXOIMMO BBITIOIHATH MPH MOJYUYSHUU €TO C
NPEANPUATHS U TIEpe]] BBIC3IOM Ha TOJIEBbIe pabOThI, HO HE peXe OJHOTO pa3a B 3 MecsIla, a TaKkxKe
1I0CJI€ BBISBJICHUS U YCTPAHEHHUS HEUCIPABHOCTEH M3MEPUTEIHHOI'O YCTPOUCTBA MIIM 3aMEHBI €ro
netaneil. Pe3ynpTaTsl MOBEpOK ciienyeT opopMIIsTh aKTaMH.

12.2.1.5 Tleproanuecky HEOOXOAUMO MPOBEPATH MPSMOIMHEWHOCTh IITAHT IyTeM UX COOpKU B
3BEHBS JJTMHOW 3 M Ha POBHOM MOBEPXHOCTH. OTKIIOHEHWE 3BEHBEB IITAHT OT MPSMOW JIMHUU HE



JIOJDKHO TPEBBIIATh 3 MM B JIFO0OM MJIOCKOCTH 10 BCEW JUIMHE MPOBepsieMoro 3BeHa. ConpsyKeHHs
3BEHBEB IITAHT TAK)XE JODKHBI 00ECTIEYMBATH TPSIMOJIMHEHHOCTb.

12.2.1.6 B 3aBucumMocTH OT BHJA M COCTOSHUS TPyHTa HCIIONB3YIOT CIEIYIONINE THUIIBI
KpbUTbYATKH (pritokeHne M):

- Tun | - Ipu uCHBITAaHUSX TTHMHUACTHIX TPYHTOB ¢ 0,5 < I < 0,75, opraHo-MuHEpaTbHBIX TPYHTOB,
B TOM YHCIIE C KPYITHOOOJIOMOUYHBIMHU BKIIIOUEHUSAMH pa3zmepamu 2 - 10 MM B KonmmdecTBe MeHee 15
% o Macce;

- tun |l - npyu ucneITaHUAX MIMHUACTBIX TPYHTOB € | < 1, opraHoMuHepanibHBIX, B TOM YHUCIIE C
KPYITHOOOJIOMOYHBIMHU BKJITFOUEHUSIMH pazmepom Oosee 10 mm B konmdectBe meree 15 % mo macce;
- tun |l - npu UcTbITaHUAX TIMHUCTBIX TPYHTOB ¢ I > 1, opraHoMHHEpaIbHBIX U OPTraHUYECKUX

rpyHTOB (0€3 KpyIMHOOOIOMOYHBIX BKITFOUCHHIA).

12.2.1.7 YcTpoHCcTBO Ui U3MEPEHUs KPYTAIIEro MOMEHTa JOJKHO OBITh porpaxyupoano. [1o
pe3ysbTaTaM TpagyupOBKH COCTABISIIOT Tpaduk (TabiuIly) 3aBUCHMOCTH KPYTSIIEr0 MOMeHTa M,
kH cM, or mnokasanuii wusmeputenbHoro ycrpoiictBa N, cM, U BBIYHCISAIOT IOCTOSHHYIO
XapaKTePUCTHKY U3MEPUTEILHOTO ycTpoicTBa N, kH, o dopmyie

A (12.1)
12.2.2 Iloozomoska Kk, UChLIMAanuio

12.2.2.1 Tlpu uCHBITAaHUH TPYHTA B CKBAKMHE MPOXOJKY OIMBITHOW CKBAKUHBI OCYIIECTBIISIIOT C
y4eToM yKazaHwuii 4.4.

3a00i1 ONBITHOM CKBaXMHBI JOJDKEH OBITh pacrioyiokeH Ha 0,4 - 0,5 M BbIllle OTMETKH UCTIBITAHUS
TpYHTA.

12.2.2.2 CoOpaHHyI0 KOJIOHHY INTaHT ¢ KpbUIbYaTKOM oOmier mmmHo# Ha 0,8 - 1,2 M Gonbme
rIIyOWHBI OTMETKHU UCIIBITAHUS TPYHTA BEPTHKAIBHO (II0 OTBECY) OIMYCKAIOT B CKBRKUHY U IUIABHO
BIABIIMBAIOT B TPYHT, 3ariyOIIsist KPBIIHUATKY TO OTMETKH HCITBITAHUS.

12.2.2.3 Tlpu ucnplTaHUU TPYHTA B MACCHUBE KpPbUIbYATKy BAABIMBAIOT B TPYHT, IPHUMEHAS B
cilydae HEOOXOJUMOCTH pBIYard, JIOMKpAaTbl WM CIEIHaJbHBIE YCTPOWCTBA, IOCTECIIEHHO
HapaiBas KOJOHHY IITAHT.

12.2.2.4 Tlocne morpy>keHHs BepX KOJOHHBI IITAHT COCIUHSIOT C TOJIOBKOW YCTPOWCTBA IS
CO3JaHUS ¥ U3MEPEHHUS KPYTAIIEr0 MOMEHTA U 3alMCHIBAIOT HadyaJIbHBIC TOKAa3aHUs IPHOOPOB.

12.2.3 Ilposedenue ucnvimanus

12.2.3.1 C nomo1ipto ycTpoicTBa AJis CO3/1aHUs KPYTSAIIEr0O MOMEHTA BPAIIAalOT KOJOHHY IITAHT
C KpbUTLYATKOM ¢ yriioBoit ckopocthio 0,2 - 0,3 rpaa/c. [To Mepe BpaliieHHs 3aITMCHIBAIOT TIOKA3aHUS
npuOOpOB Il U3MEPEHUsST KPYTSAIIEro MOMEHTa /10 TOCTH)KEHUS MaKCUMAaJIbHOTO Moka3aHus Nmax
COOTBETCTBYIOIIETO MAKCUMAIBHOMY 3HAUYEHUIO KPYTSIIET0 MOMEHTa Mma.

12.2.3.2 Jlanee mpoJoIDKaOT BpaIlIeHHE C YIJOBOW CKOPOCThIO 2 - 3 rpaa/c A0 YCIOBHOM
CTa0WIIN3aluy 3HAYCHUH KPYTSIIEro MOMEHTA, JOCTUTaeMOH 3a 2 - 3 MOJIHBIX 000pOTa IITaHTH, U
3alUCHIBAIOT yCTAHOBUBILEECS MOJOKEHUE Nyor, COOTBETCTBYIOIIEE YCTAHOBUBILEMYCSI 3HAUECHHIO
KpyTsiero momMmenra Me.

12.2.3.3 Ilpun wucnelTaHWKM TPYHTa B CKBOXHMHAX MOXHO HE YYWUTHIBATh TPEHHE IITAHT
KPBUIBYATKH TI0 TPYHTY U KPYTSIIMH MOMEHT Ha TPEOJOJCHHE ATOTO TpeHHus My TPUHHMATH
PaBHBIM HYJIIO.

12.2.3.4 [lpu ucnplTaHUM TPYHTA B MACCHBE ISt onpeenieHust My OTCOeIMHSIOT KPBUTBYATKy OT
KOJIOHHbI HITaHI W ONPEACNAIOT IOKa3zaHUe H3MepuTesnbHoro mpudopa Ng B COOTBETCTBUHU C
12.2.3.2.

12.2.3.5 UcnbITanus B MacCMBE MOXKHO MPOBOJIUTH /10 TTyOWHBI, T/Ie OTHOIICHHE
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HpI/I MCHBIINUX 3HAYCHUAX 3TOTO OTHOIICHHA UCIILITAHUC CJICAYCT MPOBOAUTH B CKBAXKUHC.
12.2.3.6 B nporiecce ucneITanus BEAYT KypHAI, (hopMa KOTOPOTO MPHUBEACHA B IPHIIOKEHUH b.

12.2.4 Obpabomka pe3yromamos

12.2.4.1 T1o naHHBIM UCTIBITAHUN BBIYUCIISIIOT KPYTSAIIHE MOMEHTBI Mpyax, Mc, Mo o hopmyam:

Miex = N N, (12.2)

Mc =N Ny, (12.3)

Mo = n No, (12.4)

rae N - TMOCTOSHHAs W3MEpPUTENbHOro YycTpoiicTBa, KkH, ompenensemas mo pesyibTataMm

I'pagyupOBKH;

Nmax, Nycr - MaKCMManbHOE M yCTaHOBUBILEECS IIOKA3aHHUsI U3MEPUTEIBHOTO YCTPONUCTBA, CM;

No - Moka3aHue MU3MEPUTEIBHOIO YCTPOWCTBA, XapaKTEPU3YIOLIEE TPEHHUE IITAHI O I'PYHT IpH
OTKJIIOYEHHOU KPBUIbUYATKE, CM.

12.2.4.2 3a conpoTuBJICHUE TPYHTA CPE3y Tmax, MIla, IpUHUMAIOT 3HAUCHHE, ONpPEENIEMOe 110
dbopmyne

e S (12.5)

re B - MOCTOSHHAsS KPBUIBYATKH, CM°, NIPHHMMACMasi B 3aBHCHMOCTH OT THIA KPBUTGYATKH IO
IPUWIOKEHUIO M.

12.2.4.3 Jlns TIMHUCTHIX, OpPraHOMUHEPAIBHBIX M OpTraHWYecKuX TpPyHTOB ¢ I > 1 B
HECTAOMITN3UPOBAHHOM COCTOSIHUH OTIPEJIENISIOT YTOJI BHYTPEHHETO TPEHHUS U yACIbHOE CIICTIIICHHE
¢, IpyuHUMast yCIoBHO @ = 0 U ¢ = Tmax.

12.24.4 Tlo 3HAa4YEHUSIM Tmax OLECHHMBAIOT XapakTep NPOCTPAHCTBEHHOH H3MEHYHMBOCTH
MPOYHOCTHU TPYHTOB B cooTBeTcTBHM ¢ [[OCT 20522.

12.3 MeToa mocTynarejibLHOr0 cpe3a
12.3.1 Obopyoosanue u npubopuvi

12.3.1.1 B cocTaB yCTaHOBKH JUISL UCTIBITAHHS TPYHTa METOAOM ITOCTYIIATEIBHOTO Cpe3a JTOJDKHBI
BXOJIHTB!

- paboumii HAKOHEYHHK CO IITAMIIAMH-JIONACTSIMHA WA ABYMS TIOJBWKHBIMH CPE3HBIMH
IUTAaCTHHAMU,

- mraHrd (HapyXHble W BHYTPCHHHE WJIM HApy)XXHbIC W BHYTPCHHHE C BHYTPCHHHUMH
CTEPI)KHSIMU);

- YCTPOWCTBO /TSI CO3JIaHUsI M M3MEPEHHST HOPMAJILHOTO JIaBJICHHS K TUNIOCKOCTH Cpe3a ITPYHTa;

- YCTPOMCTBO ISl CO3JJaHUS U H3MEPEHHSI KacaTelIbHOW Harpy3KH;

- ycTpoiicTBa Ui U3MepeHus AedopMaluii CKaTHs W cpe3a TPyHTAa M IPUKIAIbIBACMOM
Harpy3KH.

12.3.1.2 KoHcTpyKIHs yCTaHOBKH JIOJKHA 00eCTIeYnBaTh:

- Iorpy>keHue pabodero HaKOHEYHUKA B TPYHT HIKeE 320051 CKB)KIMHBI HJTM B MAacCCHB,$

- (ukcupoBaHWe MTaHT Ha 3aJaHHOW TIIyOMHE, WCKIIOYAIOIIee IepeJadyy HOPMaJIbHOTO
JIABJICHUSI HA IITAMITBI-JIOTIACTH;

- mepeiady U M3MepeHre HOPMaIbHOTO PABHOMEPHOT'O JIaBJICHHS Ha PACIIOPHBIN IITaMII,

- Tiepeiady U M3MEpEeHHe CTYNEHYaTON MM HeNPEephIBHO BO3pACTAIOIIEH cpe3aroliel Harpy3KH
Ha [ITAMITbI-JIOTIACTH U CPE3HbIE TUIACTHHBI,



- TPaJyHUpOBKY H3MEPUTENbHBIX yCTpOHCTB. OCHOBHBIE HapaMeTphbl YCTAHOBKU HPUBEICHBI B
npwioxenuu 1.
12.3.1.3 IIpssMoNMHEHHOCTD ITAHT HAPY KHBIX U BHYTPEHHUX CTEp>KHEH mpoBepsitoT no 12.2.1.5.

12.3.2 Iloozomoeka K ucnulmanuio

12.3.2.1 Tlpu ucnbpITaHUU TPYHTA B CKBaKHWHE MPOXOJAKY CKBaXXUHBI OCYIIECTBISIOT C yUETOM
44,

3200l ONBITHOM CKBaXXMHBI, MPEAHA3HAYEHHON JIJIsl UCMBITAHUS I'PyHTa B €€ CTEHKaX, JIOJIKEH
ObITh Ha 1 - 2 M HI)KE OTMETKH UCTIBITAHUSI.

B cnyuae ucnblTanus rpyHTa HUXKe 320051 CKBaXKHHBI OTMETKA 320051 10JKHA ObITh Ha 1 M BhILIe
OTMETKH HCITBITAHHS.

12.3.2.2 TIpou3BoAAT omnepanuu B COOTBETCTBHH ¢ TpeOoBaHusIMH 12.2.2.2, 12.2.2.3.

12.3.2.3 TIpoBepsroT MOABMXHOCTH INTAMIIOB-JIONIACTEH M CPE3HBIX IUIACTHH. OHH JTOJKHBI
nepeMeIaThbes Jerko, MIaBHO, 63 PhIBKOB.

12.3.2.4 Tlpn ucHBITAHWW TPYHTa B CTEHKAX CKBA)XWHBI BBITOJHSIOT MPOQMIMPOBAHUE ITHX
CTEHOK Ha OTMETKE UCIIBITAHUS JIBYX - YETHIPEXKPATHBIM MOABEMOM U BJIABIMBaHUEM (PacXoJKOi)
paboyero nHakoHeynwnka Ha BbicoTe 0,4 - 0,5 m. Ilocne pacxonkum paboumii HAKOHCYHUK JOJHKCH
nepemMeIaThes B mpeaesiax NpoQpUINPOBAaHHOTO yyacTKa CKBAXKMHBI C MUHMMAJIbHBIM TPEHHEM O
TPYHT.

12.3.2.5 Ilpu ucnibITaHUAX TPyHTA HIDKE 320051 CKBaKUHBI UM B MACCHBE BBITIOHSAIOT PACXOAKY
CPE3HBIX IUIACTUH IyTEM JIBYX - YETBIPEXKPATHOTO MX MAKCHUMAaJbHOTO IMMOJBEMA M OIyCKaHUs C
IOMOILIBI0 HArpy30YHOIO pbluara 4epe3 KOJOHHY BHYTPEHHUX CTEp)KHEH. 3aTeM cpe3Hble
IUTAaCTHHBI OCTOPOXKHO TMOJHMMAIOT BBEPX HA BBICOTY MX XOJa M PETUCTPUPYIOT MaKCHUMAaJIbHOE
COIIPOTHUBJICHUE NEPEMEIEHUIO CPE3HbIX IJIACTUH KOJOHHBI BHYTPEHHHUX CTEp)KHEH U TpeHue
cpe3HbIX mnactuH o rpyHT (, KH. [locime 3TOrO CpesHbie MIacTWHBI BO3BPALIAIOT B HCXOJHOE
nojoxeHne. MOHTHPYIOT MEXaHM3Mbl Il CO3JAaHUS W H3MEPEHUs HOPMAIBHOTO JABJICHUS U
KacaTeJIbHOM Harpys3KHu.

12.3.2.6 YcranaBnuBaioT npuOOpsl A M3MepeHHs AedopMaruil rpyHTa M 3alUCBIBAIOT HMX
HayvabHbIC TOKA3aHMUS.

12.3.3 IIposedenue ucnvimanusi

12.3.3.1 VcnpiTanue rpyHTa B HEKOHCOJIHMIUPOBAHHOM PEXUME MPOBOAAT HE MEHEE YeM TpHU
TpeX pa3NUYHbIX 3HAUYCHUSX HOPMAaJIbHOTO JaBJICHUS, MpUBEAEHHBIX B Tabnuue 11.4. Harpyxenue
IpyHTa IPU 3TOM IIPOU3BOIAT Cpa3y B OJIHY CTYIICHb.

12.3.3.2 Tlocne nmepenayn HOpMATBHOM HArpy3KH MPOU3BOIAT Cpe3 TPpyHTA 3a BpeMs He Oonee 3
MHUH C MOMEHTa OKOHYAHUS TIPUIIOKEHUSI HOPMAIBHOTO JIABJICHUSI.

[Ipu mepenaye kacaTenbHOW HArpy3ku CTYNEHSAMM WX 3Hau€HUs AOJDKHBI cocTaBiath 10 %
3HA4YCHMsS] HOPMAJIbHOW HArpy3KH, IPU KOTOPOM IPOU3BOAAT CPE3; MPUIOKEHUE CTYIICHEW JOJIKHO
cJemoBaTh uepes3 Kaxaplie 5 - 15 c.

[Ipu HempepbIBHO BO3pacTarolleil KacaTeIbHON HArpy3Ke CKOPOCTh Cpe3a CleAyeT NPUHUMATh B
uHTEepBase 2 - 5 MM/MHUH TaK, YTOOBI HCIIBITAHKE OBLTO 3aKOHYCHO B TEYCHHE YKa3aHHOTO BPEMEHH.

12.3.3.3 Ilocie OKOHUYAHHSI MCIBITAaHUS TPYHT pas3rpy’kaioT, IITaMIBI-IONACTH M CpE3HbIE
IUTACTUHBI BO3BpAlllaloT B HUCXOAHOE IIOJIOKEHHE, a JIOMACTHOM MPecCHOMETP-CIBUTOMEP
J€MOHTHPYIOT.

12.3.3.4 Ilpu KOHCONMIUPOBAHHOM PEKHUME HWCIBITAHUSA CHadajga CIEayeT MPOU3BECTH
npeBapuTeNbHOE YIUIOTHEHUE TPYHTa, a 3aTeM Cpe3 TIpyHTa CTYNEeHYaToll WM HeNpepbIBHO
BO3pACTAIOIICH KacaTeJIbHON HArpy3KOu.

12.3.3.5 IlpenBaputensHoe yIJIOTHEHHE I'PyHTa MPOU3BOMAT IPU HOPMAJbHBIX NABJICHUAX P,
IIpU KOTOPBIX Jlajiee ONpeAesisiioT CONPOTUBIEHUE IPyHTa cpe3y T. 3HAUEHUS JABIICHUN U CTYNEHU
Harpy>KeHusl IPUHUMAIOT 1o Tabnuue 12.2.



TaOnuma 12.2

TnyGuna HopwmasbHoe naBieHue p, Crynenu
I'pysTHI MIla JlaByeHus Ap,
HCIIBITAHUS, M
P1 P2 Ps MITa
ITecku kpynHbIe U CpeAHEH KPYTHOCTH IUIOTHEIE 0,5-10 0,1 0,3 0,5 0,1
Tmunerc I <0 11-30 0,1 0,35 0,6
Ileckn kpymHBIE ¥ CpeAHEH KPYIMHOCTH CpeIHeH 0,5-10 0,1 0,2 0,3 0,05
IUIOTHOCTH; MEJIKHE TIOTHBIE U CPEHEH MIIOTHOCTH
Cymnecu u cyrimmaku ¢ || <0,5, rmuabet ¢ 0 < 1. 0,5 11-30 0,1 0,25 0,4
Ilecku cpeaHell KpyHOCTH U MEJIKUE PHIXJIbIE 0,5-10 0,1 0,15 0,2 0,025
Ilecku nmbuieBaThie HE3aBUCUMO OT IUIOTHOCTH CYTIECH, 11-30 0,1 0,2 0,3 mop=01wu
cyrmHKY ¥ rimHbl ¢ | > 0,5 nmanee 0,05
OpranomMuHepaibHble 1 OPraHUYEeCKUE TPYHTHI 0,5-10 0,05 0,01 0,15 0,025
11-30 0,1 0,15 0,2 mop=01u
nmanee 0,05

12.3.3.6 Kaxnayio cTyneHb NaBlIeHUs TPH MPEIBAPUTEIHHOM YIUIOTHCHHH BBIJICP)KUBAIOT HE
MEHEe, MUH:

5 - 11 neckos;

30 - A1 TAMHUCTBIX TPYHTOB.

KoHeuHyo CTyIeHb BBIICPKUBAIOT JI0 YCIIOBHOM cTaOMIM3aIiy AeGopMaIuy cxaTus TpyHTa.

3a KpuUTepHil YCIOBHOU cTabuIM3anuu AeQopMaIiy CKaTUsl MPUHUMAIOT MPUPALIEHUE OCATKU
rpyHTa, He npeBbimarorniee 0,1 MM 3a Bpems, ykazanHoe B Tabuie 12.3.

Tadbnaunma 12.3

Bpewms yciioBHOM cTabmimu3amu

pyHTBI nedopmaryu, MUH
CxKaTHS cpesa
[Mecku KpymHbie co crenenbto Biaaxuoctn 0 < S; < 0,8; cpennell KpymHOCTH U 30 1
Mmenkue ¢ S, < 0,5
[leckn cpemuedl KPyMHOCTH M MEJKHE €O CTeneHnio Biaxnoctu 0,5 < S, < 0,8; 60 3

neuteBaTeie ¢ S, < 0,5

Cymecu ¢ 0 < I < 1; cyrmmuky, el ¢ 0 < I < 0,25, B TOM umcie
3aTop(OBaHHBIC

Ilecku nbuIEBaTHIE CO CTENEHBIO BiIaxkHocTy 0,5 < S, < 0,8 120 5
Cyrauakw, raussl ¢ 0,25 < 1) < 0,75, B Tom gncie 3aropdhoBaHHbIC

12.3.3.7 B mpouecce mpenBapUTEIbHOTO YIUIOTHEHHsI TpPyHTa CIEAyeT 3a(uKCHpOBaTh B
XKypHaJIe HCIIBITAHUH 3HaUeHHNe Ae(opManuy CxKaTHsI TPYHTA.

OtcueTtsl o MpudopaM Ha KaX10i CTYIEHU HAarpy>KEHUs CelyeT IPOU3BOIUTh:

- TIPY UCTIBITAHUIX MECKOB - HAa MPOMEKYTOUYHBIX CTYIEHSAX Ap B Hadaje W KOHIIE CTYIICHH, a Ha
KOHEYHOW CTyneHW aaBieHus p depe3 10 MUH B TedyeHHe mepBoro moiydvaca, deped 15 muH B
TEYEeHHUEe BTOPOro moiy4aca M janee yepe3 30 MUH 110 yCIOBHOH crabwnm3anuu nedopmanuu
TPYHTAa,;

- TP MCTIBITAaHUSX TJIMHUCTHIX U OPTaHOMUHEPATBHBIX TPYHTOB - Ha IPOMEKYTOUHBIX CTYNCHSIX
nasnenust Ap yepe3 10 MuH, a Ha KOHEUHOH CTYIEHU JaBJICHUS p Yepe3 Kaxkable 15 MUH B TeueHue
nepBoro yaca 1 30 MUH B T€YeHHE BTOPOTO 4aca W jaajee yepe3 1 4 70 YCIOBHOW crabuimu3anuu
nedopmaiuu rpyHTa.

12.3.3.8 Ilpu nepenade kacaTebHONW HATPY3KH CTYTIEHSIMH MX 3HAUYEHUS HE JOJDKHBI IPEBbIIAT
10 % 3HaueHUss HOPMAJIBHOTO JABJICHUS, NMPU KOTOPOM TMPOM3BOAAT cpe3. Ha kaxmol crymeHu
Harpy»KeHUs 3aMMChIBAIOT MMOKa3aHMsI MPUOOPOB Il U3MEPEHHUs JeopMaLnil cpe3a uepes Kaxk/ e
2 MHH JI0 €€ YCJIOBHOM CTaOWIN3aIIHH.

3a KkpuTepuil yCIOBHON JegopMaluy cpe3a MPUHUMAIOT MPHUPAIICHUE MEPEMEIICHUs CPE3HBIX
MJIACTHH B TUIOCKOCTH cpe3a, He mpeBkbimaromiee 0,1 mm 3a Bpems, ykazanHoe B Tabmure 12.3.




[lpn HenpephIBHO BO3pacTalolIell KacaTeNbHOH Harpy3ke CKOpPOCTh Cpe3a JOJDKHA OBITh
MIOCTOSTHHOW M COOTBETCTBOBATh YKa3aHHOM B Tabmnmue 12.4.

Taonuna 124

I'pyHTHI CKOpOCTh cpe3a, MM/MHH
TTeckn 1,0
Cynecu 0,5
CyTJIMHKH U TJIMHBI 0,2
I'tuHEl, B TOM Yrcie 3aTopGhOBaHHBIC 0,1

12.3.3.9 HcnbiTanue cinenyer CUnTaTh 3aKOHYEHHBIM B COOTBETCTBHH ¢ yKazanusmu 11.4.5.

12.3.3.10 Tlo oxOHYAaHUU HCHBITAHUS HEOOXOIUMO 3aMHUcaTh MAKCUMAIbHOE COMPOTHUBIICHHE
NePEMEIEHHUIO I TAMITOB-JIOTIACTEH MPH OMpPEACTICHHOM HOPMaJIbHOM JIaBJICHWHU Ha rpyHT Qi, kH,
WIM MaKCHMallbHOE IEepPEeMEICHHE CPEe3HBIX IUIACTHH W KOJOHHBI BHYTPEHHUX CTEp)KHEH Ipu
OTIpEeNIeJICHHOM HOpMAallbHOM JaBlieHHH Ha TpyHT Q2, kH, koropoe Obuto 3adMKCHUpOBaHO B
IPOLIECCE UCTIBITAaHHUS.

12.3.3.11 B mporiecce UCTIBITaHUS BEAYT XKypHaJ, (popMa KOTOpOTro MpHUBeeHa B IPUIIOKEHNH b.

12.3.4 Obpabomka pezyromamos

12.3.4.1 Tlo naHHBIM WUCHBITAHWN BBIYUCISIOT CONPOTHUBICHUS TpyHTa cpedy T1 Mlla, mpu
WCTIBITAHUM TPYHTA B CTEHKaX OMBITHOM CKBa)XXMHBI C MOMOIIBIO IITaMIOB-JIonactet u 1, Mlla,
IIPU UCTIBITAHUH TPYHTA HIDKE 320051 OMBITHOM CKBaKWHBI WJIM B MaCCHUBE C TIOMOIIBIO MOJIBHXKHBIX
CPE3HBIX IJIACTUH MO PopMyIaMm:

_0.95p, - )

]

24 (12.6)
_0.95(0,-g)
i 24 (12.7)

rae Qi - MakCcUManbHOE COMPOTHUBJICHHE MEPEMEIIEHUIO IITAMIIOB-JIONACTe MPU ONMpeAeTIEHHOM
HOpPMAJTPHOM JaBJICHUU Ha TPYHT, KH;

g1 - MakCHUMallbHOE€ COMPOTHUBICHUE MEPEMEIICHUIO IITAMIOB-TIONACTEd U TPEHUIO0 paboyero
HAKOHEYHUKA O TPYHT 0€3 HOPMAJILHOTO JaBiieHus, KH;

A; - ITOImA/Ib Cpe3a TPYHTA ITAMIIOM-IIONACTHIO C IONEPEIHBIME 3YObSIMH, CM’;

Q2 - MakCUMaJIbHOE CONIPOTHUBIICHHE TIEPEMEIICHUIO CPE3HBIX TUTACTUH M KOJIOHHBI BHYTPEHHUX
CTEpIKHEH MpU OINpeeICHHOM HOPMaIbHOM JaBJICHUU Ha TPYHT, KH;

02 - MaKCUMaJIbHOE CONPOTHUBIICHHE MEPEMEIICHUIO CPE3HBIX IUIACTHH, KOJIOHHBI BHYTPCHHUX
CTEp)KHEHN U TPEHHIO CPE3HBIX IJIACTUH O TPYHT 0e3 HOpMalbHOTrO JaBieHus, kH;

Aj - miomaas cpe3a rpyHTa Cpe3Hoi MIacTUHOM, CM*;

0,95 - koa(pdurmeHT, yUUTHIBAIOIINNA COMPOTUBIICHUE TPYHTA TIEPE BEpXHEH TPaHbIO IITaMIIa-
JIOTIACTH U CPE3HOU IIJIACTUHOM.

12.3.4.2 Yronm BHYTpPEHHETO TPEHHS (¢ U YyACIbHOE CIEIUICHHE ¢ ONPEACNISIOT Mo Trpaduky,
MOCTPOCHHOMY IO pe3ysbTaTaM HE MEHEE YeM TpPEeX HUCIBITAHUN TPyHTa MOCTYMATEIbHBIM CPE30M
nmo 11.7.2wn 11.7.3.

12.4 MeToa K0JIbIIEBOTO Cpe3a
12.4.1 Obopyoosanue u npubopwvi

12.4.1.1 B cocTaB yCTaHOBKH JUIsl UCIIBITAHUS T'PYHTA KOJIBLIEBBIM CPE30M JIOJKHBI BXOUTH!
- paboumii HAKOHEYHHK C PACTIOPHBIM IITAMIIOM H MPOOIBHBIMHE JIOMACTSIMHU,

- LITaHI Y,

- YCTPOWCTBO U1 CO3AAHUS U U3MEPEHUS KPYTALIErO0 MOMEHTA,




- YCTPOMCTBO AJIS CO3JJaHUs U U3MEPEHHS HOPMAJIHOTO JIaBJICHHUS;

- YCTPOMCTBA [T U3MEpeHus neopMaruii CKaTUs U cpe3a IpyHTa.

12.4.1.2 KoHCcTpyKIMs YCTAaHOBKH JIOJKHA 00ECTIeYnBaTh:

- BJABJINBaHHUE MPOIOJIBHBIX JIOIACTEH B TPYHT;

- (uKkcupoBaHME INTAHI Ha 3aJaHHOM MIyOWHE, HCKIIOYAIOIIee CaMOIPOU3BOJIbLHOE
BEPTUKAJIBHOE IePEMEIICHNE TIPOIOIBHBIX JIOMACTEH U IITAHT B MPOIIECCE UCTIBITAHNUS;

- Iepeaavy U U3MepeHre HOpMaJIbHOIO PABHOMEPHOI'O IaBJICHHS Ha PACIOPHBIN HITaMI,

- TIepeiayy U U3MEpPEHHE CTYIIEHYaTOr0 WM HEMPEPHIBHO BO3PACTAONIETO KPYTSAIIETO MOMEHTA
Ha MPOJIO0JIbHbIE JONACTH,;

- TPAAyUPOBKY MU3MEPHUTEIBHBIX YCTPOICTB.

OcHOBHbIE TapaMeTpbl YCTAaHOBKH MIPUBECHBI B puitokeHnH I1.

12.4.1.3 TlpssMOTMHEWHOCTH IITAHT TpOBepstoT o 12.2.1.5.

12.4.2 I[loozomoska K. ucnuimanuio

12.4.2.1 Ilpu mpoxoKe ONMBITHOW CKBaXXHHBI CIeIyeT coOmoaaTh TpedoBanus 4.4.

12.4.2.2 TIpou3BOAAT omepanuu B COOTBETCTBHUH ¢ TpeOoBaHUsIMU 12.2.2.2.

12.4.2.3 Tlocne morpykeHHus BepX KOJOHHBI IITAHT COCIUHSIOT C TOJIOBKOW YCTPOWCTBA IS
CO3JaHUSI M U3MEPEHUS KPYTALIET0 MOMEHTA, a PacIOPHBIA MITAMII - C TOJIOBKOH yCTpOMCTBa ISt
CO3JIaHMsI ¥ U3MEPEHUS] HOPMAIBHOTO JTABJICHUS.

12.4.2.4 Ha yctaHOBKE MOHTHUPYIOT MPUOOPHI s U3MEpeHHs AedopMaluu CxKaTui U cpesa
TpyHTa.

12.4.2.5 PacniopHbIil IITaMI HArpy>KaroT CTyMEHsIMU HopManbHbIX AaBieHwuit mo 0,01 - 0,02 MIla
JI0 €r0 CONPUKOCHOBEHUS CO CTEHKAMH CKBAXHUHBIL. [IpH 3TOM Ka)KAyI0 CTYIIEHb JaBJICHHUS CO3AI0T
3al-2 muH.

MOMEHT COTPUKOCHOBEHHSI PACIOPHOTO IITaMIla CO CTEHKAMH CKBAKUHBI YCTAHABIHMBAIOT IO
NOKa3aHUsAM INpuOopa i u3MepeHus Jnedopmanuu cxarus rpyHra. C yd4eToM rOpHU30HTAIBLHOTO
NepeMEeIIeHNs] CTEHOK paclOpHOTO IITaMIa  ONPEACTSIOT — TUaMeTp CKBAKUHBI  TIOCIHE
IpeIBapUTEIHLHOTO YIUIOTHEHUs rpyHTa D).

12.4.3 Ilposedenue ucnvimanus

12.43.1 HUcnbiTanue B KOHCOMUAMPOBAHHOM pEXHME cleayeT mnpoBoaute mo 12.3.3.4 -
12.3.3.10.

12.4.3.2 TIpu HEKOHCOTUAUPOBAHHOM PEXKHME UCIBITAHUS HEOOXOAUMO TMepeaTh cpa3y B OJIHY
CTYIICHb HOpPMAJIbHBIE JAABJICHHS p, MIPU KOTOPHIX OYyIET MPOU3BOIUTHCS Cpe3 rPyHTA. 3HAUCHUS p
cieayeT mpuHUMAaTh 1o Tabuie 12.2.

12433 Cpe3 rpyHTa T0pH HEKOHCOIMIUPOBAHHOM pEXHUME HCHBITAHUN  HAJJICKUT
OCYIIECTBIIATH 3a BpeMs He Oomee 5 MMH, cUMTas ¢ MOMEHTa OKOHYAHUS HPWIOKCHHS
HOPMAaJIbHOT'O JIaBJICHHUS.

[Ipu mepenade KacaTeabHOW HArpy3KH CTYINEHSMH OHH JIOJDKHBI COCTaBisAiTh He Oomee 10 %
HOPMAJIbHOTO JABJICHHUS p, MPH KOTOPOM MPOHU3BOIAT Cpe3, MNPUIOKEHUE CTYNEHEH JIOJDKHO
cienoBath yepes kaxapie 15 - 30 c.

[Ipu mepenave HeNMpepbHIBHO BO3PACTAIOLICH KacaTeIbHON HAarpy3KH CKOPOCTh Cpe3a CleryeT
npuHUMaTh B uHTepBaie 5 - 20 MM/MUH Tak, 4TOOBI HCIBITAHHE OBUIO 3aKOHYEHO B TEUCHHE
YKa3aHHOT'O BPEMEHHU.

MoMEHT OKOHYAHMSI UCTIBITAHUS YCTaHaBIMBArOT 1o 11.4.5.

12.4.3.4 B npouiecce uCnbITaHUS BEAYT KypHaI, GopMa KOTOPOToO MPUBEICHA B PHIIOKeHHH b.

12.4.4 Obpabomxa pezyromamog

12.4.4.1 Tlo maHHBIM HCTBITAHHS BBIYUCISIOT MAKCUMAIBHBIA KPYTSIIUNA MOMEHT Mmax, KH-cM,
o popmye (12.2).



12.4.4.2 ComnpotuBnenue rpyHTa cpesy T, Mlla, mpu KaxaoM HOPMaJbHOM JaBJIECHUU
BBIUUCIISIOT IO (hopmyIie

_ 20 e
nH (12.8)

rae D - nuametp KoJbIieBOM MOBEPXHOCTH Cpe3a, CM, ONpeaessieMblil mo gpopmyie

r

D = Dg + 2m, (12.9)

rae Do - tnamerp CKBa)KUHBI 11OCIIE TIPEABAPUTEIBHOTO YIUIOTHEHUS TPYHTA, CM;
M - pabouas KMpPUHA JIONACTH, CM;
H - BbICOTa pacCMOPHOTO LITaMIIA.

12.4.4.3 Yron BHyTPEHHETO TPEHUS (¢ M YICIbHOE CIHEIUICHHE ¢ OMPEACISIOT MO0 TpaduKy T =

f(p), mocTpoeHHOMY TIO pe3yIbTaTaM HE MEHEEe YeM TPeX UCIBITAHUI IPYHTA KOJIBIIEBBIM CPE30M I10
11.7.2,11.7.3.

I[TPUJIOXXEHUE A
(cnpasounoe)

CXEMBbI UCIBITAHUM IT'PYHTA JIJIS1 ONPEJAEJEHUS XAPAKTEPUCTHK
JAE®@OPMUPYEMOCTHU

=Y

2.1

b=
e,

=
o Lw.m.\j

o

a - TIFIOCKUM IITaMIOM B HIypde Wi JyJKe; 6 - IIIOCKUM IITaMIIOM B 3200e OypOBOil CKBa)KMHBI; 6 - BAHTOBBIM
LITAMITOM HIDKe 320051 OYpOBOM CKBa)XKHHBI; & - BAHTOBBIM IITaMIIOM B MAacCHBE; O - PAIHAILHBIM ITPECCHOMETPOM,; € -
JIONACTHBIM MPECCHOMETPOM B CTEHKE CKBA)XKUHBI, JiC - JTJOMACTHBIM IIPECCHOMETPOM HIDKE 320051 OypOBOH CKBAXHHBI, 3
- JIONACTHBIM IIPECCHOMETPOM B MACCHBE; U - INIOCKUM JHIATOMETPOM,; K - CaM03a0ypHBaIOIINMCS JIOTTACTHBIM
MPECCHOMETPOM B CKBXKHHE; J1 - CaM03a0ypHBAIOLIMMCS JTJOIIACTHBIM IIPECCHOMETPOM B CKBa)KHHE C 00CaIHOM TpyOOit



I[TPUJIOXXEHUE b
(pexomenoyemoe)

®OPMBbI IEPBOM Y TOCJIEAYIOIINX CTPAHUIL )KYPHAJIOB ITOJIEBBIX
UCHBITAHUN TPYHTOB

Dopma nepeoii cmpanuybl HcypHaia
Opranuzanus

YKYPHAJI UCTIBITAHUM T'PYHTA METOJIOM

OObekT (MyHKT)

CoopysxeHue
JlaTa ucnplTaHus: HA4AII0
OKOHYaHHe

Bripabotka Ne AOCOIOTHBIE OTMETKH:

CeueHue BbIpabOTKH yCTbsl BBIPaOOTKH M

(mraMeTp CKBaXKMHBI) YPOBHSI TTOJI3€MHBIX BOJ] M
MOJIOLIBBI IITAMIIA UIH

['my6una M paboyero HaKOHEYHUKa M

XapaKTepI/ICTI/IKa HCIIBITBIBAEMOI'O I'PYHTA

KpaTKaﬂ XapPaKTCPUCTHKA YCTAHOBKH JIs1 HUCIBLITAaHUN

[MpuGops! (TUn 1 HOMEP) AJIST U3MEPEHHSL:
Harpy3Ku

nedopMarii rpyHTa

Cxema pa3sMeIICHUsI YCTAHOBKH JJIL HUCHBITAaHUN



/KypHan ucnbITaHus TPYHTA IITAMIIOM

Homep ucneiranus
cripaBieHHbIe Ocanxa
Barmy0eHue] Tlaserue [Noxazanus MMOKa3aHus unalf[[na CaezieHns 0 3aMavMBaHUy TpyHTa (ISt
OTMmeTka Mnreosanl Mokasamms Harpyska Ha| mramna, M o nporubomepos, MM | [lompaBka k  [mpornGomepos, M ' Boewst MPOCAJTO0YHBIX TPYHTOB)
MCIIBITAHUS] p wramn | (mpurpyska P MOKa3aHUsIM MM P
Ha JlaTa|Bpems| BpeMeHU MaHOMeTpOB,(C wimapias)|  BOKpyT MOJIOILIBE DOrHGOMEDOB S BBIIEPIKKH T - [Ipumeuanue
At, 4 MIla YMMApHast), PYT | ramma, p poB, ! YAt u | Oy o enp|Pacxon|  Bpewms
ryOuHe, M xH [ITama, . MM +S, HecyaHoif
MIla |S|S,[S3konHTpOIBHBII S11S,|S3 AS [YAS BOJBI, | BOIEI, Havaja
MITa) + THOAYIIKH, 3
cM M°  [3amMaunBaHMSA
53)/3 CM
7KypHaJs ucnpITAaHUA TPYHTA PaAHAJIBHBIM IPECCHOMETPOM
HOMep HUCIIbITaHUA
THonpaska [Moxa3zanust mpuOOPOB ISt cnpaBnennsle|l [pupaiienue
Otmetka Vire BaHCTOH6 BOJIBL B [1 - o s Ifa Tasnenmue W3MEPEHUSA PAIUAIBHOTO TIOKa3aHus panuyca Boems
ICTIBITAHUS P MAarucTpaim IIepeMEIEHUs, MM prOOPOB, MM |CKBAYKHH, MM p
Jara|Bpems| Bpemenu MaHOMETPOB,[paCTsDKEHUE| TPYHTA, BbIAepxKU | Ipumeuanue
Ha At [IpeccuoMeTpa)| Cpennee ITonpaBka Ha
5 4 MITa obosouxy, | Mlla S At u
ryOuHe, M M MITa Ny | N2 | N3 | N4 | Ns| Ng |mepememnienne, | nedopmaruro | Ar | YAr
MM 000JI0YKH, MM




ZKypHaJ ucnbITAHUS TPYHTA JIONACTHBIM NPeCcCHOMETPOM

Homep ucneiranus
[Tokazanus
OtmeTka INoxazanus npubopos aist|ITonpaska k|Mcnpasnennasie| Cpennee Boems
UCTIBITaHUA Wurepsan npubopos st | TapupoBouHas |/laBneHne Ha| M3MEpEHUs |MOKa3aHWSAM| IIOKa3aHUS [[IEpEMEIICHHE p
Mara | Bpems BoIEp kKU [ [puMeuanue
Ha BpeMeHu At, u m3Mepenuss  |mompaska, MIla|rpyrt, MIla nepememenws,| mpuOOpoB, | IpuOOPOB, MM | TPYHTA, MM TAL
rmyOuHe, M nasienus, MIla MM MM '
ug U Ug u, Au | YAu
KypHaj ucnbITAHUA HA cpe3 HeJMKOB IPYHTA
a) Ilpedsapumenvroe yniomuenue 2pynma
Homep ucneiranus
Harpyska na |[daBnenue Ha| Ilokazanus Ocanka
OtmMmeTka Hurepsan | [lokazanus Bpems | CBexeHus o 3aMauynBaHUH TPYHTOB
ITaMIT HenuK | mpubopa, MM |miTamna, MM
ucnbltanns Ha | Jlata | Bpems | BpeMeHH |[MaHOMETpOB, BBIJICP)KKH [Mpumeuanue
——— At g MIa (cymmapwnas), | rpyHra p, s |s (S1 + AS |TAS| SAL VYposennb| Pacxon Bpewms
' ' kH MIla L122]s)2 ' BOJIBI, CM | BOJIBI, M° | 3aMaurBanus, 4
6) Cpes epynma
HOMep HCIIbITAaHUA
[Moxazanus mpuOOpPOB,
HopmansHoe [Tokazanust
OTMeTKa NCTIBITAHUS WHrepBain Hamnpsoxenue MM Hedopmanms | ComnporusieHue
Ha I'yOuHe, M flata | Bpews Bpemenn At, q | SOPICHHC P | MAHOMETPOB, | 0y ‘MITa (ny + | cpe3a AL, mm [rpyHra cpesy, MIla Hpuvetanme
Y : P ’ cpese, MIla Mlla pesa, ny n, ! p ’ py pesy,

nz)/z




ZKypHan ucnbITaHus TPYHTA METOAOM MOCTYNATEJbLHOI0 Cpe3a

a) Pezynbmamol npedsapumenvro2o yniomuenus epynma

Howmep ncnbiTanus

T'opuzonTansHoE
[Mokazanus mpuOOPOB st
nepeMeIeHne CTeHOK
OtmeTka WnrepBan | Ilokazanust mpuOopoB aist n3MepeHus nedopmannu Bpewms
HopmansHoe naBneHue pacropHOro ImTamia,
ucnbitanus Ha | [lata | Bpemst | Bpemenu M3MEpEeHNs] HOPMaJIbHOTO CKaTHS, MM BoIZIepkKH |[Ipumedanue
Ha rpyHT p, MIla MM
rryouHe, M At, 1 nasienus, Mlla &+ YAt u
S S . AS AS
! 2 | e )2
0) Pesynomamot cpesa epynma
Homep ucneiranus
Hopmanbsnoe(Ilokazanue yctpoiicTBa [Noxazanust mpuGopoB Ayt
Otmerka Hnrepsan P yerp Cpesaromiee PHOOPOB AT Hedopmanms | ConpoTusnenue
JlaBJICHNE JUISL I3MEPEHHS n3MepeHus nedopmannii
ucnelTanus Ha | lata | Bpems | Bpemenu JaBieHue Ad, cpesa, MM rpyHTa cpesy T, (I[Ipumedanue
Ty GHEe, M At q |VIPY CPE3E P, |CPE3AIOIIEro IaBIeHNs, MITa cpesa, MM MITa
' ' MIla kH Ly L, (Ly + Ly)/2 AL > AL

KypHaj ucnbITaHUS TPYHTA MeTOA0M BPallaTeJIbHOTO cpe3a

HOMCp HCIIbITaHUA

OTMETKA UCIILITAaHUS Ha
riryOuHe, M

Iloka3aHus U3MEPUTENBHOIO YCTPOHUCTBA, CM

Kpytsamme momenTsl, kH-cm

cpesy

Y enbHOE CONpPOTUBIICHUE

MlIIa

N max

N yer

No

Mmax

MVCT

M,

Tmax

Tyer

Kpatkas muronornueckas
XapaKTepUCTUKA TPYHTa




/KypHaJ ucnbITaHUSI MEP3JI0T0 IPYHTA FOPSYHUM IITAMIIOM

a) Hoepyoicenue wmamna

Howmep ncnbiTanus
ITonpaBka k
[Tokazanue I'my6una
nokaszanusm | CpenHee
JIaTYNKOB [IPOTauBaHUS OJ
.| MaT4yuKkoB | 3HaUeHHE
e opmanuii, N mTamioM (1o vare
/laBneHue] Ineopmanuii,| ocanku, MM
OtmeTka I'my6una Bpemsa | UntepBan Bpemenu Harpy3kal MM orrauBanus) H, mm|OTHOCUTENBHAS
Oran ITokazanus p 1o MM
MCTIBITAHMS [IPOBEICHNUS] [IPOBEICHUS] At, Ha ocazka
/latal OTTanBaHMA, MaHOMETpa, TIOJIOIIBE H, - nox IMpumeuanue

Ha WCTIBITAHMA, UCIIBITaHHA |(IPOAOIDKUTEIIBHOCTD IITaMII, P
Bpems t, 4 N MIla LITaMIIa, LIEHTPOM ]
rryOuHe, M M t,u WCIIBITAHUI), MUH xH Mpunsitas| mramma &

MIla ' ' ' " m m S B Sy Hl: H21

Si"| Sy | S| Sy |S"| Sy | - = B pacyeT
3 Hs, Hy -
H
noJ
KpasiMu
6) Temnepamypa epynma noo wmamnom
Howmep ncnbiTanus
I'myGuna 3am0xeHus
OrmeTka Jara TeMIIEPaTyPHBIX 0 10 20 30 40 50 60 70 80
WCTIBITaHUS Ha |3aMepa, JIATYUKOB, CM
rryOuHe, M | 4, MUH TMoxasarus. °C MecTo 3aJI0KEHUS] TEMIIEPATYPHBIX JATYNKOB MO KPasMH LITaMIIa
' J | o Jgjln J |01 | | J| I J | IT | J I | J | IT [ JI [ IT | IIpumedanue




6) Xapaxmepucmuxu coHcumaemocmu Mep3Jjlblx cpyHmoe npu ommaueaHuu

Homep ucneiranus
[MpupamnieHue ocaaku 3a
OtmeTka Jasmenue pupaitt A KoaddprmmenTs
[ry6uHa KpoBiH [y6una nporanBaHus CTYIICHb
HCIBITAHUS HaumenoBame] OrHocHuTEIbHAS
JlaTa| MCIIBITAHHOTO HOMep IPYHTA MO IITAMIIOM N N [pumeuanue
Ha FJIy6PIHe, CIOS. M TpyHTa eTVIIeHN Pi, H. oM A0COJIFOTHOM|OTHOCUTENIHHOM ocazka d; OTTanBaHUA|C)KUMACMOCTH
M ! YR IMITa " AS;, MM AS; Ay a, MITa
KypHaJ ucnbITAaHUA TPYHTA METOI0M KOJIbLIEBOIO cpe3a
a) Peszynomamol npedsapumenvro2o yniomuenus 2pynma
Homep ucneiranus
IMokasauust npuOOPOB Ist
Ormerka Wnrepsan |[Tokaszanust mpubopos 1| Hopmansroe usmepenus nedopmaruu | [opu3onTansHOe nepemeneHne | Bpemst
ucnbitanus Ha |[lara| Bpemst | BpeMeHu |W3MepeHHUss HOPMAJIbHOTO| JaBIeHHE Ha CIKATHS, MM CTEHOK KOJIBLIEBOTO LITaMIIa, |Bbiiepskk ([[pumedanue
riryOuHe, M At, 4 nasienus, MIla rpyHT p, MIla S S (S, + MM YAt g
1 2

)2




0) Pezynbmamoi cpeza epynma

Homep ucneiranus

[Tokazanus
INToxazanue IpUOOPOB IS
OtmeTka HopmansHoe . PHOOPOB Xt Hedopmarus N
WurepBan ycrporictBa a1t [KacarensHoe HU3MEpPEHUs MaxkcumanbHbii | ConpoTuBieHne
UCTIBITAaHMSA JIaBJICHHE N cpe3a, MM .
Jlara | Bpems | BpemeHn U3MEPEHNUS JaBleHue, | pedopmaruii cpesa, KpYTALIMKA MOMEHT | TpyHTa cpesy T, |[Ipumeyanne
Ha TITyouHe, pu cpese P,
At, g KpYTSIIET0 MOMEHTa MIla MM Mmax, KH-cM MIla
M MlIla N ©
cM +
’ L, L, ! AL | YAL

L,)/2




ITPNJIOXXEHUE B
(pexomenoyemoe)

KOHCTPYKLMUSA BUHTOBOI'O HITAMITA

B.1 BUHTOBO# IITaMI COCTOUT M3 OJTHOBUTKOBO JIOMIACTH U CTBOJA (CM. YEPTEK).
Pa3Mepsl BUHTOBOTI'O IITaMIa JOKHBI COOTBETCTBOBATH TpeOOBaHUAM Tabauls! B.1.

Tadonuua B.1

IIpu ucnslITaHUsIX

Pa3zmepst
HIDKE 320051 CKBaXKHHBI B MaccHBe 0e3 OypeHHUsl CKBaXKHHBI

Huametp nonactu D, cm 27,7 27,7
Tommuua nonactu t, cm 1 1
IIar momactv a, cM 5 8
Juamerp ctBona d, cm:

Ha BBICOTE 60 CM BBIIIE 8,9 73-11,4

JIOTIACTH HA OCTaJIbHOM BBICOTE 12,7-21,9 73-11,4

il
W o

1~

¥

| = b

46
D |

1

B.2 B KOHCTpYKIIMIO BHHTOBOTO MITaMIa, IPEIHA3HAUYEHHOTO /ISl HCIBITAaHUS TPYHTOB B
MaccuBe 0e3 OypeHHs CKBaXKUHBI, JOJDKHO BXOJUTh YCTPOMCTBO, MO3BOJISAIOLIEE NMPH U3MEPEHUIX
0CEBOI Harpy3Ky Ha IITaMI UCKJIIOUYUThH BIUSHUE TPEHUS IPYHTA IO OOKOBOM MOBEPXHOCTH CTBOJIA.

ITPUJIOXEHUE T
(pexomenoyemoe)

ONPEAEJIEHUE PACXOJA BOJbI 1JIS1 3AMAYNBAHUSA TIPUCATOYHBIX
I'PYHTOB B OCHOBAHHMMU LLITAMITIA

3
Pacxon Boabr Q, M”, BBIYUCIAIOT 1O popMmyTie

Q=&[mm‘ﬂ?w

£ , (r.1)



T/Ie P TUIOTHOCTH TPYHTA B CYXOM COCTOSIHUH, im;

Rw - IIIOTHOCTH BOJIBI, MpUHUMaeMasi paBHOil 1 T/MB;

Wt - BIIaXKHOCTH TPYHTa B HACBHIIIEHHOM BOJ10M cocTossHuu (Sy > 0,8), moau e TuHHMIIBI;

W - mpupoiHas BIaXKHOCTh TPYHTA, TOJIA €AHHHUIIEI,

V - 00beM 3aMaunBaHUs TPYHTA, PABHBIN MPOM3BEACHHIO TUTOMAAX Irypda (Wi 3aMaunBaeMoro
yqaCTKa3K0TJIOBaHa) Ha ITyOMHY 3aMadyuBaHUs M Ha KOAQUIMEHT 1,2, yunThIBaIOUIHNA pacTeKaHue
BOJBI, M".

[MPUJIOXXEHUE [
(pexomenoyemoe)

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
I'PYHTA IITAMIIOM

I'pagux S = f(p)
MacmTab rpaduka:
no ropuzoHTanu: 40 mm - 0,1 MIla ms p;
no Beprukaiau: 10 mm - 1 MM st S.

0 p“ (Uzl-"’} pn F,_;Ei I

i
/I(._.
S e D \/l
N
5, MML A

1 - nuHeliHas yacTh rpaduka; 2 - ocpeaHsIomas npsmast

I'paduk S = f(p) McHBITAHUS] ITAMIIOM MPOCAT0YHOI0 IPYHTA € 3aMaYyHBaHHEM
Macmirab rpaguka:
no ropusoHTanu: 40 mm - 0,1 MIla nn p;
1o BepTUKaimu: 2 i 4 MM - 1 Mm st S.

Ilo cxeme «OIHON KPUBOW»

0 Py Py 2, MIla
'I -

l

L1
1
|

S, mml

[To cxeme «aBYyX KPUBBIX»



5w

1 - ocanxka; 2 - mpocajika Ipy 3aJaHHOM JABJICHUH; 3 - 0CaJIKa MOCIIC 3aMaunBaHUS

I[TPUJIOXKEHUE E
(pexomenoyemoe)

OBPABOTKA PE3YJIbTATOB HCIIBITAHUM ITIPOCAJIOYHBIX TPYHTOB

E.1 Moayns aedopmanuyu npocagouHbIX TPYHTOB BRMHUCIAIOT 1Mo Gopmyie (5.2) HacTosIero
cTaHaapra.

[Ipu ucBITAHUAX TI0 CXEME «JIByX KPHBBIX» MOAYJIb Je(OpPMALlMU TPyHTA B HACHIIIIEHHOM BOJIOM
cocrosiHMM (MOCNIe 3aMa4yMBaHMs) OMPEACISIOT pa3feNbHO Uil JBYX Y4YacTKOB rpaduka
(mpunoxenue [I):

B MHTEpBAJIC M3MEPEHUI JaBICHHUI OT pg A0 HAYAIBHOTO HPOCATOYHOIO AaBieHus pg (1. E.2) u
OT ps| 10 3aaHHOTO AaBieHus p3 (5.5.3 HacTosAIIEr0 CTaHIApTA).

Jnst BBIYMCIICHUS MOIYJIS JepopMalyy IpoCcalouHbIX TPYHTOB, HCIIBITHIBAEMBIX B HACBHIIIIEHHOM
BOJIOM CcOCTOsIHMHM (ITOCIIe 3aMavyMBaHKs), 32 Ha4YalbHbIC 3HAYCHUS po U So MPHUHUMAIOT TABICHUE U
0Ca/IKy, COOTBETCTBYIOIIME IEPBO CTYTIEHH JaBIICHUSI.

E.2 HauanbHOe mpocaovyHOe JMaBJICHHE Psi HEOOXOIMMO OIpPENeNATh IO pe3yJibTaTaM
UCTIBITAHUN TPYHTOB IO CXEME «JIBYX KPUBBIX».

3a ps| IPUHUMAIOT JIaBJICHUE, COOTBETCTBYIOIIEE TOUKe Tieperuba rpaduka S = f(p) mis rpyHra,
UCTIBITBIBAEMOT'0 B HACBIIIIEHHOM BOJIOM COCTOSIHUH. [IpH HEUETKO BHIpaKEHHOM Iepernde rpaduka
3a ps| MPUHUMAIOT JABJICHUE, ITPH KOTOPOM IMPOCAJKa TPYHTa B OCHOBAHUY ILITAMITA COCTABHUT

Ssi = 0,005hg, (E.1)
rae hg - neopMupyemas 30Ha rpyHTa M0 BEPTHKAIH, onpeessieMas mo 1. E.4.

E.3 OTHOCHTENBHYIO IPOCAAOUYHOCTD E5| BBIYUCIIAIOT MO (hopMyJie

St
o (E.2)

IIpocanxy rpyHTa B OCHOBAaHUH IITaMIa Sgp| Ul BBIYUCICHUHN € IPU UCIBITAHUAX MO CXEMeE
OJHOM KpUBOI» HEOOXOIMMO ONpEAesATh KaK NPHUpAIICHHE OCAAKH IITaMmIa B pe3yJbTare
3aMa4yMBaHUs TPYHTA MPU 3aJJaHHOM JABJIEHUU ps;, & IPHU UCIBITAHUAX IO CXEME «JIBYX KPUBBIX» -
KaK pa3HOCTbh OCAJOK ITaMIla Ha TPYHTE B HACBILICHHOM BOJON COCTOSIHMM U IPYHTE MPUPOIHOMN
BJIQYKHOCTH HA Ka)K/10M CTYTIEHU JIaBJICHHUS.

3Ha4YeHUs1 OTHOCUTENBHON MPOCATOYHOCTH HEOOXOIUMO CUUTATH COOTBETCTBYIOLUIMMHU CPEAHUM
JaBJICHUSIM B IehOpMUPYEMOI 30HE, ONpeeieMbIM 1o GhopMylie

Pep,
FPo=——
2 mpup > py, (E.3)

E.q-

r€e p - JaBlIeHUE 1o noaouse mrammna, Mlla.



E.4 Jlebopmupyemyto 30Hy MO BEpTHKaIM Ng MpH HMCOBITAHUSX MPOCATOYHBIX TPYHTOB C
3amMaunBaHueM cieayeT nupuamMare paBHou 0,4; 0,7, 1,2; 1,7; m 2,0 amamerpa mmramia
COOTBETCTBEHHO MpH AaBieHusx P, pasusix 0,05; 0,1; 0,2; 0,3; 0,4 MlIla.

I[TPUJIOXXEHUE X
(pexomenoyemoe)

OBPA3EIl TPAONUYECKOI'O O®OPMJIEHUS PE3YJIbBTATOB UCIIBITAHUS
I'PYHTA PAJUAJBHBIM IPECCUOMETPOM
I'padux Ar = f(p)
MacmTab rpaduka:
no ropuzoHTanu: 20 mm - 0,1 MIla ms p;
10 BEPTHKAIU: 5 MM - 1 MM aiis Ar.

Ar, MM I
A -~
(T T — 2
i
aAry | JI
—- i
; |
|
' }
A ! —
0 P P, p, Mlla
1 - nuHelHAs YacTh TpaduKa; 2 - OCpPEeTHSIIOMAs IpsMas
[TPUJIOXXEHUE U
(pexomenoyemoe)

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
I'PYHTA JJOITACTHBIM IIPECCUOMETPOM

I'pagux u = f(p)
Macutab rpaduka:

o ropusoHTanu: 40 mwm - 0,1 MIla ms p;
no Beptukanu: 10 mm - 1 MM anis U.



1

i, MM !

1 - nunelinas yactb rpaduka; 2 - ocpenHsomas npsamas

IMTPUJIOXKEHUE K
(pexomenoyemoe)

OINIPEJAEJIEHUE KOO®PUIUEHTA Kr

K.1 Tlpu npoBeAcHHH HWCIBITAHUNA TIO MEUICHHOMY PEXHUMY C COXpPAaHECHHEM MPUPOIHOTO
HAIPSHKEHHOTO COCTOSIHUS TPYHTA KOG GUIHEHT K, TOIyCKaeTcss IPUHUMATh PABHBIM:

JUTSI TIECKOB U CyTieceit 1,3

TSl CYTIIMHKOB 1,35

JUIA TJIMH 1,42

K.2 Tlpu mpoBeneHWH HCTIBITAHUNA TIO OBICTPOMY PEXHUMY C COXPaHCHHEM HEHapYIICHHOTO
CJIOKEHUS rpyHTa KodpuuueHT Ky npunumats no tadmume K. 1.

Taonuma K.1
HaumeHoBaHue TpyHTOB ['myOuHa uCHBITaHUSA, M Koaddunuenr K
ITecku ¢ kK03 HUITUEHTOM TOPUCTOCTH: Jo 10
e<0,5 2,5
05<e<08 2,25
e>0,8 2,0
['MHUCTBIE TPYHTHI C TOKa3aTeIeM TeKy4eCTH: o 10
I.<0,25 2,0
0,25<1.<0,5 3,0
IL.>05 4,0
I'muHKCTBIE TPYHTBI C MOKA3aTeNEM TEKYy4ECTH: Ot 10 o 20
I <0,25 1,75
0,25<1.<0,5 2,5
I.>0,5 35

Ilpumeuanue - ] TIMHUCTBIX AITIOBUATILHBIX TPYHTOB JIOITyCKaeTcsl yMeHbIIeHne ko duuuenta K, xa 20 %.




[TPUJIOXXEHUE JI
(pexomenoyemoe)

OBPA3EI TPAOHUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIBITAHAM
I'PYHTA HA CPE3

I'PA®UK t = F(DL)
Macmtab rpaduka mo ropusontanu: 1 mm - 2 mm st Al

w1 rpax - 2 mm s At
no Beprukanu: 0,1 MIla - 20 mm ais .

7, Mila 4
0
i
|
|
b
")
|
|
! A1, am
0 A, rpan
I'PA®UK t = F(P)
Macmrab rpaduka
no ropu3oHTan: 20 MM - 0,1 MIla nns p;
no Beptukanu: 20 mm - 0,1 MIla ans t.
T, Mﬂu*
[
P L
o}
0 p, MMNa
IMTPNJIOXKEHUE M
(PEKOMEH/ITYEMOE)
OCHOBHBIE TAPAMETPBI KPBIVIBYATKHA
TI/IH KpI)IJ'IL"IaTKI/I
CocTaB KPBUTHUATKH U €€ XapaKTePUCTHKH I T T
KpeupuaTka pazmepamu, MM:
BBICOTA 120 150 200
mMprHa (1raMerp) 60 75 100
TOJIII[MHA JIOTIACTH 2 2,5 3
ITocrosiHHAsT KpbUTbYATKA B, o’ 742 1545 3663
[IITanra, MMm:

HapYXKHBII TUaAMETP 22-335




Tun KpbUIb4aTKU
CocTaB KpBUIBYATKU H €€ XapaKTePUCTUKU I | m | T
IUIMHA 500 - 3000
MakcumanbHbId  KpyTSIIMiE MOMEHT ycrpoiictBa, kH:cMm, He 18
MeHee
[TorpenHocTh M3MEpEHHs KPyTALIero MoMeHTa, kH-cm 0,36 | 0,18 | 0,18

Hpumeuanue - IlocrosHHuas KpbUIbYAaTKH B paBHa CTaTUYCCKOMY MOMCHTY HHJIHHZ[pH‘IeCKOf/'I MOBCPXHOCTU CpE3a
OTHOCUTECJIIBHO OCH BpalllCHUA, BBIYUCIIAEMOMY I10 q)opMyne

1
p-%2 [;gi]
3 H

2 (M.1)

rae d - TnameTp KpbLIbYaTKH, CM;
h - BeICOTa KPBUILYATKH, CM.

MTPMJIOKEHUE H
(PEKOMEH/]VEMOE)

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
MEP3JIOT'O I'PYHTA I'OPAYUM IITAMIIOM

I'PA®UK 6 = F(P)
Macmrrab rpaguka
no ropuzoHTanu: 40 mwm - 0,1 MIla nns p;
no Beprukanu: 10 mm - 1 mwm s S.

]

B, MM
- -
="
E

-

ﬂ — e 1 e e

o Mila
[TPUJIOXXEHMUE I1
(PEKOMEH/IYEMOE)

OCHOBHBIE TAPAMETPBI YCTAHOBOK JJIAA IOCTYITATEJIBHOI'O 1
KOJIBIHEBOT'O CPE30B I'PYHTA

CocTaB yCTaHOBKH U €€ XapaKTepUCTUKH Konbuesoii cpe3 | [ToctynarensHbld cpes
JluameTp CKBa)XUHBI, MM 89 - 146 89 - 146
PacniopHbIii ltamn pasMepamu, MM:
BBICOTA (I/IMHA) 100 - 300 100 - 300
Jquametp (IuprHa) 87 -144 87 - 144
Jlonactu pasmepamu, MM:




CocTaB yCTaHOBKH U €€ XapaKTepUCTUKH Konbuesoii cpe3 | [ToctynarensHbld cpes

TOJILLAHA 05-1 05-1

BBICOTA (I/IMHA) 100 - 300 20 - 146

paboyas mmpuHa 10 5-10
PaccrosiHre Mexly COCeTHUMH JIONACTSIMU 110 BEPTUKAIN, MM - 40
YeTpoicTBO U1l CO3/1aHusl HOpMAJIBHOTO AasiieHust, MIIa:

MaKCHMAaJIbHOE JTaBJICHUE 0,6 0,6

HNOTPELIHOCTh U3MEPEHUS! JaBJICHUS 0,01 0,01
YcrpoiicTBo At co3manus KpyTsiiero MomenTa, KH cM, He MeHee:

MaKCHUMAaJIbHBIIT MOMEHT 20 -

MOTPENTHOCTh U3MEPEHHUS] MOMEHTA 0,4 -
VYerpoiicTBa st co3nanus cpesatomero aasnenus, MIla, ne menee:

MaKCHMAaJIbHOE aBJICHUE - 0,6

MOTPEITHOCTh U3MEPEHUS TABICHUS - 0,01
[TorpentHOCTh U3MepeHus AehopMaIuid CKATHSI U Cpe3a TPYHTA, MM 0,1 0,1

KIIFOUEBBIE CJIOBA: TI'PYHTGLHI, ITPOYHOCTDL, AE®OPMHUPYEMOCTDL, METO/bI
[TOJIEBOI'O OITPEAEJIEHUS, CTPOUTEJILCTBO

COJEPKAHUE

1 Obnactp mpuUMeHEHUs

2 HopmaTHBHBIE CCBUTKH

3 Onpenenenus

4 OO01ue MOJI0KEHUA

5 MeTon HCTIBITaHUS IITaMIIOM

6 Meton HCITBITaHHS PaHaIbHBIM IPECCHOMETPOM

7 MeTtoJ MCIIBITaHHS JIOACTHBIM ITPECCHOMETPOM

8 MetoJ MCIbITaHHS TUTOCKHM JIHIATOMETPOM

9 Meton HcIbITaHHUS caM03a0ypUBAIOIIUMCS JIOMACTHBIM MPECCUOMETPOM TUPIISTHIHOTO THTIA
10 Meton UCTIBITaHHUSA TOPSYUM LITAMIIOM

11 Meron cpe3a IeNUKOB TPyHTa

12 Metobl BpamareinbHOTr0, TIOCTYATEILHOTO M KOJIBIIEBOTO CPE30B

[punoxenue A CxeMbl UCTIBITAHUI TPYHTA JJIsl ONPEACITICHUS XapaKTePUCTHK
nepopMUPYEMOCTH

IIpunoxenue b ®opMbl epBoi U MOCIEAYIONIUX CTPAHUI] )KYPHAJIOB MOJIEBBIX UCTIHITAHUIN
IPYHTOB

[punoxenne B KoHCTpyKIHMs BUHTOBOTO IITaMIIa

[Ipunoxxenue I' Onpenenenne pacxoaa BOJBI A 3aMaYHBaHUs IPUCATOYHBIX TPYHTOB B
OCHOBaHWH HITAMITA

[Mpunoxenune [ O6pazen rpadguueckoro opopMICHHs PE3yJIbTATOB UCIBITAHUS TPyHTa
IITaMITIOM

[Ipunoxenune E OOpaboTka pe3ynbTaToB UCIIBITAHUNA MMPOCATOTHBIX TPYHTOB

[Mpunoxenue XK O6pazen rpadpudeckoro opopMiIeHUs pe3yIbTaTOB UCTILITAHUS TPYHTA
pazuanbHBIM IPECCUOMETPOM. . 47

IIpunoxenue U Obpazen rpaduaeckoro ohopMIICHAS PE3yIbTaTOB UCIIBITAHNS TPYHTA
JIOTIaCTHBIM TPECCHOMETPOM.. 47

[punoxenue K Onpexnenenue kodpduuuenra x, 48

[Ipunoxxenue JI O6pazer rpaduueckoro opopMIIeHUS Pe3yIbTaTOB HCIILITAHUHN TPYHTA HA Cpe3
IIpunoxenne M OCHOBHBIE TTapaMeTPhI KPBUIHYATKH

[punoxenne H O6pazen rpadudeckoro opopmiieHus pe3yabTaTOB UCTIBITAHUS MEP3JIOr0 TPyHTa
ropsauM mraMmom.. S0

[punoxxenne 11 OcHOBHBIE MapaMeTpsl yCTAaHOBOK IS TOCTYTIATEIHHOTO M KOJIBIIEBOTO CPE30B
rpyHra. 50




	fill_2: 
	fill_1: 
	fill_3: 
	fill_4: 
	fill_5: 
	fill_6: 
	fill_7: 
	fill_8: 
	fill_9: 
	I: 
	5000: 
	fill_12: 
	fill_13: 
	fill_14: 
	III: 
	600: 
	fill_17: 
	fill_18: 
	fill_19: 
	IV: 
	600_2: 
	IV_2: 
	600_3: 
	fill_24: 
	fill_25: 
	fill_26: 
	IV_3: 
	600_4: 
	fill_2_2: 
	fill_1_2: 
	fill_1_3: 
	fill_3_2: 
	fill_4_2: 
	fill_5_2: 
	fill_6_2: 
	fill_7_2: 
	fill_8_2: 
	fill_9_2: 
	fill_2_3: 
	fill_1_4: 
	fill_1_5: 
	fill_1_6: 
	fill_3_3: 
	fill_4_3: 
	fill_2_4: 
	fill_1_7: 
	fill_2_5: 
	fill_3_4: 
	fill_1_8: 
	fill_3_5: 
	300: 
	fill_6_3: 
	600_5: 
	fill_5_3: 
	fill_9_3: 
	fill_7_3: 
	150: 
	fill_12_2: 
	300_2: 
	fill_11: 
	fill_15: 
	fill_13_2: 
	150_2: 
	fill_17_2: 
	fill_18_2: 
	fill_19_2: 
	600_6: 
	fill_21: 
	fill_22: 
	600_7: 
	fill_24_2: 
	300_3: 
	fill_2_6: 
	fill_1_9: 
	fill_1_10: 
	fill_1_11: 
	fill_1_12: 
	fill_1_13: 
	01: 
	03: 
	05: 
	01_2: 
	01_3: 
	02: 
	03_2: 
	005: 
	01_4: 
	015: 
	02_2: 
	0025: 
	30: 
	1: 
	60: 
	3: 
	120: 
	5: 
	fill_2_7: 
	fill_2_8: 
	fill_1_14: 
	fill_1_15: 
	fill_2_9: 
	fill_3_6: 
	05  20: 
	89  146: 
	89  146_2: 
	200  600: 
	fill_8_3: 
	fill_9_4: 
	fill_10: 
	03  20: 
	fill_12_3: 
	fill_13_3: 
	200  600_2: 
	fill_15_2: 
	fill_16: 
	fill_17_3: 
	05  20_2: 
	89  146_3: 
	89  146_4: 
	300  600: 
	fill_22_2: 
	fill_23: 
	fill_24_3: 
	05  50: 
	146  168: 
	146  168_2: 
	150  300: 
	fill_29: 
	fill_30: 
	fill_31: 
	05  20_3: 
	fill_33: 
	fill_34: 
	150  300_2: 
	fill_36: 
	fill_37: 
	fill_38: 
	20  30: 
	146: 
	146_2: 
	300  600_2: 
	fill_43: 
	fill_44: 
	fill_45: 
	05  30: 
	89  146_5: 
	89146: 
	300  600_3: 
	fill_50: 
	fill_51: 
	fill_52: 
	fill_53: 
	89  146_6: 
	89146_2: 
	300  600_4: 
	fill_57: 
	fill_58: 
	fill_59: 
	89  146_7: 
	89146_3: 
	fill_1_16: 
	01_5: 
	005_2: 
	05  10 11  30: 
	01 01: 
	015 02: 
	02 03: 
	fill_8_4: 
	05  10 11  30_2: 
	005 01: 
	001 015: 
	015 02_2: 
	30_2: 
	1_2: 
	60_2: 
	3_2: 
	120_2: 
	5_2: 
	12442: 
	fill_11_2: 
	fill_10_2: 
	fill_9_5: 
	fill_8_5: 
	fill_7_4: 
	fill_6_4: 
	fill_5_4: 
	fill_4_4: 
	fill_3_7: 
	fill_2_10: 
	fill_1_17: 
	fill_2_11: 
	fill_3_8: 
	fill_4_5: 
	fill_5_5: 
	fill_6_5: 
	fill_7_5: 
	fill_8_6: 
	fill_12_4: 
	fill_9_6: 
	fill_10_3: 
	fill_11_3: 
	fill_14_2: 
	fill_13_4: 
	fill_16_2: 
	fill_18_3: 
	fill_15_3: 
	fill_17_4: 
	fill_19_3: 
	fill_20: 
	fill_21_2: 
	fill_22_3: 
	fill_1_18: 
	comb_1: 
	comb_3: 
	fill_3_9: 
	Row1: 
	Row1_2: 
	fill_6_6: 
	fill_7_6: 
	Row1_3: 
	fill_9_7: 
	S1Row1: 
	S2Row1: 
	S3Row1: 
	S1  S2  S33Row1: 
	Row1_4: 
	Row1_5: 
	fill_16_3: 
	comb_2: 
	fill_17_5: 
	fill_18_4: 
	comb_4: 
	fill_19_4: 
	fill_20_2: 
	fill_21_3: 
	fill_22_4: 
	undefined: 
	n1Row1: 
	n2Row1: 
	n3Row1: 
	n4Row1: 
	n5Row1: 
	n6Row1: 
	fill_29_2: 
	fill_30_2: 
	fill_31_2: 
	fill_32: 
	undefined_2: 
	fill_2_12: 
	fill_1_19: 
	u1: 
	u1_2: 
	fill_2_13: 
	fill_3_10: 
	fill_4_6: 
	fill_5_6: 
	fill_6_7: 
	fill_7_7: 
	fill_8_7: 
	fill_9_8: 
	comb_3_2: 
	undefined_3: 
	fill_30_3: 
	comb_5: 
	comb_6: 
	comb_7: 
	fill_10_4: 
	fill_11_4: 
	fill_12_5: 
	S1Row1_2: 
	S2Row1_2: 
	S1  S22Row1: 
	fill_16_4: 
	fill_17_6: 
	fill_18_5: 
	fill_19_5: 
	fill_20_3: 
	comb_8: 
	n1: 
	fill_21_4: 
	fill_22_5: 
	fill_23_2: 
	fill_24_4: 
	fill_25_2: 
	n1  n22Row1: 
	fill_27: 
	fill_28: 
	fill_29_3: 
	fill_1_20: 
	S1: 
	S2: 
	fill_27_2: 
	fill_28_2: 
	fill_3_11: 
	fill_4_7: 
	fill_5_7: 
	fill_6_8: 
	fill_7_8: 
	fill_8_8: 
	S22: 
	undefined_4: 
	undefined_5: 
	undefined_6: 
	comb_5_2: 
	fill_9_9: 
	fill_10_5: 
	fill_11_5: 
	fill_12_6: 
	fill_13_5: 
	L1Row1: 
	L2Row1: 
	L1  L22Row1: 
	comb_6_2: 
	fill_17_7: 
	fill_18_6: 
	fill_29_4: 
	fill_30_4: 
	Mmax: 
	fill_19_6: 
	NmaxRow1: 
	fill_21_5: 
	N0Row1: 
	fill_23_3: 
	comb_8_2: 
	fill_24_5: 
	fill_2_14: 
	fill_1_21: 
	fill_3_12: 
	fill_4_8: 
	fill_5_8: 
	undefined_7: 
	fill_6_9: 
	fill_7_9: 
	comb_2_2: 
	S1Row1_3: 
	S2Row1_3: 
	S3Row1_2: 
	S1 Row1: 
	S2 Row1: 
	S3 Row1: 
	fill_14_3: 
	comb_3_3: 
	undefined_8: 
	fill_15_4: 
	fill_16_5: 
	fill_17_8: 
	fill_18_7: 
	fill_19_7: 
	fill_20_4: 
	fill_21_6: 
	fill_22_6: 
	fill_23_4: 
	fill_24_6: 
	fill_25_3: 
	fill_26_2: 
	fill_27_3: 
	fill_28_3: 
	fill_29_5: 
	fill_30_5: 
	fill_31_3: 
	fill_32_2: 
	fill_33_2: 
	fill_34_2: 
	fill_35: 
	fill_2_15: 
	fill_1_22: 
	fill_21_7: 
	fill_22_7: 
	fill_3_13: 
	fill_4_9: 
	fill_5_9: 
	fill_6_10: 
	fill_7_10: 
	fill_8_9: 
	fill_9_10: 
	fill_10_6: 
	fill_11_6: 
	fill_12_7: 
	comb_1_2: 
	fill_13_6: 
	S1_2: 
	S2_2: 
	fill_14_4: 
	fill_15_5: 
	fill_16_6: 
	fill_17_9: 
	fill_18_8: 
	fill_19_8: 
	S22_2: 
	fill_20_5: 
	comb_3_4: 
	fill_2_16: 
	fill_1_23: 
	L1: 
	L2: 
	fill_13_7: 
	fill_14_5: 
	fill_3_14: 
	fill_4_10: 
	fill_5_10: 
	undefined_9: 
	fill_6_11: 
	fill_7_11: 
	L22: 
	undefined_10: 
	fill_8_10: 
	fill_2_17: 
	fill_9_11: 
	fill_10_7: 
	fill_1_24: 
	fill_1_25: 
	fill_1_26: 
	fill_1_27: 
	fill_3_15: 
	fill_2_18: 
	fill_2_19: 
	fill_4_11: 
	500  3000 18: 
	fill_6_12: 
	fill_7_12: 
	fill_2_20: 
	fill_3_16: 
	fill_3_17: 
	fill_2_21: 


