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IpenucaoBue

Iesnn, ocHOBHbIE NPUHIIMIIBEI 1 OCHOBHOM HOPSIOK IIPOBEAEHUS padoOT 110 MEXIoCyJapCTBEHHON
craggaptu3anun ycranosieHsl [OCT 1.0 — 92 MexrocyaapCTBeHHass CHCTEMa CTaHIapTH3AIHH.
Ocnosable nonoxenust 1 'OCT 1.2 - 97 MexrocynapcTBeHHas cucteMa crannaptuzanuu. CTaHaapTsl
MEXTOCYAApCTBEHHBIE, MPaBUJia U PEKOMEHAALNHN [0 MEXKTOCYAAPCTBEHHOM cTaHAapTu3anuu. [lopsmox
pa3paboTKH, MNPHUHATH, TPUMEHEHHs, OOHOBJIEHUSI U OTMEHbl, M  MEXIOCylapCTBCHHbIMU
ctpoutenpHeiMu  HOpmMamu MCH 1.01 - 01-96 Cucrema MEXrocyAapcTBEHHBIX HOPMAaTHBHBIX
JTOKYMEHTOB B CTPOUTENBCTBE. OCHOBHBIE TIOJIOKEHMS.

Cgenenusi o cranjaapre

1 PABPABOTAH HayuHo-uccienoBaTeIbcKuM, MPOSKTHO-U3BICKATEIECKIUM U KOHCTPYKTOPCKO-
TEXHOJIOTHYECKHMM HHCTUTYTOM OCHOBaHMH u mom3eMHbIX coopyxenuit (HUMOCII) wum. H.M.
I'epceBanoBa — uHCTHTYTOM OTKpPBITOTO aKIHOHEPHOro obmiecTBa «HaydHo-muccnenoBaTenbCKuil IEHTP
«CtpourensctBoy» (OAO «HULL «CtpoutennctBoy) mpu yaactun OAO «BHUUI um. B.E. Beneneenay,
OAO «Corozgopanm», OAO «®ynnamentnpoekT», MHcTUTyTa reoskonorun uM. E.M. Cepreesa PAH
(UT'D PAH), OO0 «HIIIT «I'eotex», 'eomornueckoro ¢axymnprera MockoBckoro ['ocymaapcTBeHHOTO
yauBepcuteTa uM. M.B. Jlomonocoa (MI'Y)

2 BHECEH TexundeckuM KOMUTETOM 110 cTaaaptuzanuu TK 465 «CTpouTenbcTBOY

3 TIPUHAT MexrocynapcTBeHHOH HAyYHO-TEXHUYECKOH KOMHCCHEH II0 CTaHIapTH3AIlNH,
TEXHHUYECKOMY HOPMHUPOBAHHIO M CEPTHU(UKAIINH B CTPOUTEIECTBE (IOTOTHEHHUE K MPHIIOKEHHUIO J|
npotokona Ne 37 ot 6 — 7 okts16pss 2010 1.)

3a NpUHATHE NTPOTOJIOCOBAIIN:

Kparkoe HanMeHOBaHHE CTPaHBI Kox crpanst CoxpanieHHoe HAMMeHOBAaHUE OpPraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 roCy/IapCcTBEHHOI0 yNPaBJICHUS
CTPOUTEIHCTBOM

Pecrybnuka AzepOaiimkaH AZ TocymapctBennsii  Komuter I'pamoctpomn-
TENBCTA U APXUTEKTYPHI

PecniyOninka Apmenus AM MUHUCTEPCTBO TPalOCTPOUTETHCTBA

Pecny6iinka Kazaxcran KZ ATEHTCTBO 10 JenaM CTpPOUTEIbCTBA U
KUITUIITHO-KOMMYHAJIFHOT'O XO035HCTBa

Keipreizckas Pecny0imka KG T'occtpoit

Pecrybmmka Momnosa MD MUHUCTEPCTBO CTPOMUTENBCTBA U PETHO-
HAJIBHOT'O Pa3BUTHUS

Poccuiickas @eneparust RU HenaprameHT peryiupoBaHus
TPagOCTPOUTENBHOM eI TeTFHOCTH
MunncTepcTBa pETHOHATBHOTO Pa3BUTHSA

PecnyOnnka Y30ekuctan uz T'ocapxurexrcTpoit

Pecnyonuka TamkukucTan TJ ATEHTCTBO MO CTPOUTENBLCTBY M apXHUTEK-
Type nipu [IpaButenncrBe

4 B HacrosiIIeM CTaHAapTEe YaCTUYHO YUYTEHBI OCHOBHBIC TPEOOBaHMUS CTAaHJAPTOB!
ISO/TS 17892-5:2004(E) [1], ISO/TS 17892-9:2004(E) [2], ISO/TS 17892-10:2004(E) [3]

5. B3AMEH I'OCT 12248-96 uT'OCT 24143-80

Hngpopmayus o esedenuu 6 deticmeue (npexkpawjeruu 0eticmeus) Hacmosuwe2o CmaHoapma 1 U3MeHeHull K
HeMmy Ha meppumopuy  YKA3aHHuIX ~ 8ble  20cy0apcme  nyoOnuKkyemcs 8 yKa3amensix —HAYUOHATbHbLIX
(2ocyoapcmeentbix) cmanoapmos, u30agaemvlx 6 IMux 20CyO0apCmeax.

Hngopmayuss 06 usmenenusix K Hacmoswemy cmanoapmy nyOIuKyemcs 6 ykasamene (kamainoze)
«Meogiccocyoapcmeennvie  cmanoapmely, a4 MEKCW — USMEHEHUll — 6 UHQOPMAYUOHHLIX — YKA3AMENAX
«Meogiccocyoapcmeennvie cmanoapmuly. B cnyuae nepecmompa unu  OmmeHvl HACMOSAWE20 CManoapma
coomseemcemeyrouas ungopmayusi Oyoem onyoIuKosana 6 ungopmayuonHom ykazameie «Meowczeocydapcmeenivle
cmaHoapmuiy

Hacrosmuii craHmapt He MOXET OBITh IMOJHOCTHIO WJIM YAaCTHYHO BOCIIPOW3BENCH, THPAKUPOBAH U
pacmpocTpaHeH B KadecTBe OQUIMAIbHOTO HM3JaHUS  0e3 paspemeHns MexXrocyIapcTBEHHON HaydHO-
TEXHUYECKOI KOMUCCHU TI0 CTaHAAPTH3ALNH, TCXHHIECKOMY HOPMHUPOBAHHUIO M CEPTUPHKAIIMA B CTPOUTEIBCTBE

II
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MEXTOCYAAPCTBEHHB U CTAHJAPT

I'PYHTDBI

METOAbI IABOPATOPHOI'O OIIPEJAEJIEHUS XAPAKTEPUCTHUK ITPOYHOCTH
N JE@OPMUPYEMOCTH

Soils. Laboratory methods for determining the strength and strain characteristics

Azorbaycan Respublikasit Dovlot Soharsalma vo Arxitektura Komitasinin 09.03.2011-ci il tarixli, 34Ne-li
omri ilo tosdiq olunub va Azarbaycan Respublikas1 Standartlasdirma, Metrologiya va Patent lizra Dovlat
Komitasinin 067Ne-1i amri ila 15.04.2011-ci il tarixdon respublika arazisinds qiivvays minib.

1 ObuacTb NnpuMeHeHust

Hacrosimuii cTannapT ycTaHaBIMBAE€T METO/IbI TAOOPATOPHOTO OMpEeIICHUs
XapaKTePUCTUK MPOYHOCTH U 1e(HOPMHUPYEMOCTH IMOTYCKaJIbHBIX, TUCIEPCHBIX U

MCP3JIBIX TPYHTOB IIPH UX UCCICAOBAHUHU AJI CTPOUTEILCTBA.

2 HopMaTuBHBIE CCHLIKH

B HacToslieM cTaHZapTe UCHOJIb30BaHbl CCBUIKM HA  CIEAYIOLINE
CTaHAapThI:

IrocCt 2789-73 IllepoxoBarocTh mnoBepxHocTH. IlapameTrpsl U
XapaKTepUCTUKU

I'OCT 5180-84 [I'pyntrel. Metoapl 1a00OpaTOPHOTO  OMpeCICHUs
bU3HUECKUX XapaKTEPUCTHK

I'OCT 9378-93 OO6pa3ipl MEpPOXOBATOCTH IMOBEPXHOCTH (CpaBHEHUS).
OO01111e TEXHUYECKUE YCIOBUS

I'OCT 12071-2000 I'pyntel. OTOOp, ymakoBKa, TPaHCIOPTUPOBAHUE WU
XpaHeHHe 00pa3IoB

I'OCT 12536-79 TI'pyntel. MeToapl 71a00OpaTOPHOTO  OMpeCICHUs
IPaHyJIOMETPUYECKOIO (36pHOBOT0) U MUKPOArPEraTHOIO COCTaBa

I'OCT 22733-2002 TI'pyntel. Metoa mabopaTopHOro OIpeeIcHuUs
MaKCHUMaJIbHOW MJIIOTHOCTH

I'OCT 23161-78 TI'pyntel. Mertonsl 1a00OpaTOPHOrO  ONPEAEIICHHUS

XapaKTCPUCTUK IMPOCATOYHOCTH



I'OCT 12248-2010
I'OCT 25100 —95 TI'pyntsl. Knaccuduxarms

I'OCT 2558490 TI'pyntel. Meronsl 1a00OpPaTOPHOrO  OINPEAEIICHHUS
ko3 dunrenTa GpuabTpaum

['OCT 3041696 I'pynTsl. JIabopaTopHbie uctsiTanus. O01IMe MOI0KEHUS

[Ipumeuanue— [Ipu momp30BaHUM HACTOSIIMM CTAHIAPTOM IEJIECOOOPa3HO
IPOBEPUTh JEUCTBUE CCBUIOYHBIX CTaHAApPTOB B MH(OPMAIMOHHOW  cHUCTEME OOILero
NOJb30BaHUA - Ha oduuuanbHOM caiite denepanbHOr0 areHTCTBa IO TEXHUYECKOMY
peryjIupoBaHUI0O W METPOJIOTMM B ceTh IHTepHET uIM 10 €XKEroJHO W3JaBacMOMY
UHPOPMALIMOHHOMY YyKa3zarento «HaruoHanbHble CTaHIApThl», KOTOPBIA OMYOJIMKOBAaH IO
COCTOSIHUIO Ha | sSHBaps TEKyLIEro roia, U MO COOTBETCTBYIOIIHMM €XEMECSIYHO HU34aBACMbIM
MH(QOPMALIMOHHBIM yKa3aTellsiM, ONYyOJMKOBaHHBIM B TeKylleM roay. Ecmum ccbulouHbIi
CTaHJapT 3aMeHEeH (M3MEHEH), TO IpU TMOJb30BAHMM HACTOSIIMM CTAaHAAPTOM CIEAYyeT
PYKOBOJCTBOBATbCSl 3aMEHSAIOIIMM (M3MEHEHHBIM) cTaHAapTOM. Eciiv CChIIOYHBIA CTaHAApT
OTMEHEH 0e3 3aMEHBbl, TO MOJIOKEHUE, B KOTOPOM JaHa CChUIKAa HAa HEro, MPUMEHSETCs B YacTH,

HE 3aTParuBalolIUil 3Ty CCHUIKY.

3 TepMuHBI U oTIpeReIeHUS

B nacrosmem crangapre npuMmeHensl TepMuHbl o ['OCT 25100 u 'OCT
30416, a Takxe crIeAyrIIHe TEPMUHBI C COOTBETCTBYIOLIMMU ONPEIEICHUSMU:

3¢pexkTUBHOE HanpsiKeHue: HanpsbkeHue, IEUCTBYIOIIEE B CKEJETE
TpyHTa, ONpeaensieMoe KaK pa3HOCTh MEXIY MOJHBIM HaIpsDKeHHEM B oOpasie
IPyHTa U IOPOBBIM JJABICHHUEM.

NMOpoBoe naBJjieHUe: J[aBieHue B MOPOBOM KUJKOCTU TPYHTA.

NpoTHBOJAaBJIeHHe: BHerHee naBieHue, MOBBIIAIOIIEE TOPOBOE JAABICHUE
B 00pasiie rpyHTa B MPOIIECCE UCTIBITAHMUS.

AeBUATOP HanpsKkeHuii: Pa3HocTe Mexay TiaaBHBIMH 3()PEKTUBHBIMU
HaIpsHKEHUSIMU (G - O3).

pexkoHcouaaums: BoccTaHoBieHHE  MPUPOIHON  TUIOTHOCTH u
IByX(}a3HOro COCTOSIHMS O0Opaslia TpyHTa, pa3yIUIOTHEHHOTO B pe3yjbTaTe mapo-

ra3oBbIACJIICHUSA B IIPOLECCE €TI0 0T60pa ITPpHU COXPAaHCHUHA HpHpO,HHOﬁ BJIAKHOCTH.
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ObITOBOE NaBJIeHHe Oi,: BeprukanbHoe >(QQEKTUBHOE HANpPSKEHUE B
MaccuBe IpyHTa Ha JaHHOW TIyOMHE OT Beca BBIMIEIEKALINX CIO0EB IPyHTa (C
y4eToM MM 0e3 yueTa B3BEIIMBAIOIIETO JIEHCTBUSI BOJIbI).

cpeaHee JaBJieHHE B YCJIOBHSX NPHPOAHOIO 3aJIeraHMs G.,,: Cpennee
HalpspKEHWE B MacCHBE TIpyHTa Ha JaHHOM TiyOuHe, O0OYCIOBJIEHHOE
BO3JIECTBHEM OBITOBOTO JaBJICHHUS M OOKOBOIO NABJIEHUS W BBIYUCISIEMOE I10
popmyne G, = 615 (112Kp) / 3, tae Ky - k03hdUIUMEeHT OOKOBOrO JaBIECHHS
MOKOSI.

CONPOTHBJICHUE HeJAPEHUPOBAHHOMY CABHIY: MakcumanbHOe
KacaTeJIbHOE HANpSUKEHUWE MPHU HArpy>)KEHUM TPyHTa B YCIOBHUSX OTCYTCTBUS
JTPEHUPOBAHMSI.

CTPYKTYPHasi IPOYHOCTH FPYHTA Ha cxaTue: [IpoynocTts, 00ycnoBieHHas
HaJIM4YMEM CTPYKTYPHBIX CBA3EH M XapakTepu3yemasi HampspKeHHEM, 10 KOTOPOIo
oOpasell rpyHTa MPU €ro Harpy>KeHUM BEPTHKAJIbHON HArpy3Kod MPakTUYECKU HE
nehopMupyercs.

K03ppuuueHT GUILTPALNMOHHONA ¢, U BTOPHUYHOH €, KOHCOJIHMAALUM:
[TokazaTenu, xapakTepHU3yrOIIMEe CKOPOCTh AedopMaliii TPyHTA MPU MOCTOSIHHOM
HAIPSHKEHUH 32 CYET (PUIIBTPALIUU BOJHI (€,) ¥ TIOJI3YYECTH TPYHTA (Cy,).

noj3ydectb: Ilponecc passutus gedopmanuii rpyHTa (CABUTOBBIX,
00BbEMHBIX )

BO BPEMEHU MPU JEHCTBUU MMOCTOSIHHOTO HANPSIKEHMUS.

cTajus He3aTtyxawulei noasydectu: [Iponecc nepopmupoBanus rpyHTa ¢
NOCTOSIHHOW MJIM YBEJIMYMBAIOIICHCS] CKOPOCTHIO MPU NOCTOSSHHOM HaIPSIKEHUU.

OTTAaMBAKOIIMH TPYHT: ['pyHT, B KOTOpOM MpU MEPEXOA€ OT MEP3JI0ro
COCTOSIHHSI B TAJIOE Pa3pylIatOTCs KPUOTEHHBIE CTPYKTYPHBIE CBSI3H.

rpaHvua oTrramBaHusi: ['paHuia pasznena OTTaMBAIOLIETO W MEP3JIO0ro
IpyHTa, IBIXKYIIAsiCs CBEPXY BHHU3 B MIPOLIECCE OTTAUBAHUS.

NPUKOHTAKTHBIA cJaoil rpyHra: ToHkuil (2-4 MM) CJIOH OTTasBILErO
rpyHTa BOJM3M TpAaHMIBI OTTAaMBaHWA, HMEIOMIMK HaAMOOJbIINE BIAKHOCTD,

PA3YyIIOTHCHHEC, BOAOIIPOHULIACMOCTD U ITOPOBOC JaBJICHHC.
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4 O01HMe MoJI0KeHUu s

4.1 Hacrosimuii  cTaHAapT  yCTaHaBIWMBAaeT  CJIEAYIOIIME  METOIbI
1a00paTOPHBIX MCIBITAHUM TPYHTOB JUISL OIpPENENEeHUS  UX XapaKTepUCTUK
MIPOYHOCTH U J1eHOPMUPYEMOCTH:

- MTOJTyCKAJIbHBIX — OJJHOOCHOE CXKATHUE;

- JIUCIIEPCHBIX — OJHOIIJIOCKOCTHOHM Cpe3, OJHOOCHOE C)KaTHe, TPEXOCHOE
ckathe, KOMIIPECCUOHHOE cxaTue, cy(d(o3uoHHOE CcKaTHe, HCIbITAaHHE Ha
HaOyXaHHe U yCaKYy;

- MEP3JIbIX — UCTIBITAHUE MIAPUKOBBIM IITAMIIOM, OJHOIIJIOCKOCTHON Cpe3 1Mo
NOBEPXHOCTH CMEp3aHHsi, OIJHOOCHOE C)KaThe, KOMIIPECCUOHHOE CXKaTHe,

OHHOHHOCKOCTHOﬁ CpE3 OTTAMBAIOIICTO I'PYHTA.

[Ipumeuanue—Ilo cnenuaibHOMy 33aJaHUIO0 MOTYT IPUMEHSTHCS IPYTHE METOIbI
UCTBITAHUH M KOHCTPYKIMM HpUOOpOB, oOecreuuBaroliue MOJEIMPOBAHUE IIpolecca
Harpy>kKeHusi TPyHTa U YCIOBHI €ro paboThl B OCHOBaHMUHU, COCTaBE WHIKEHEPHOTO COOPYKEHHUS
WM B KQ4€CTBE CPE/Ibl €r0 BMEUIAIOIICH.

4.2 OO6mme TpeOoBaHUS K JIaDOPATOPHBIM HCIBITAHUSIM TPYHTOB,
obopynmoBanuto W mpubopaMm, JIaOOPATOPHBIM  MOMEIMIEHUSAM,  CIIOCOOBI
U3roToBieHuss oOpa3noB i ucneiTanuid  npuBeneHsl B ['OCT  30416.
JlononHuTeNbHBIE TPEOOBAHMS MPUBOJATCS B OTACIBHBIX METOJIAX UCIIBITAHUM.

4.3 CnocoObl 0TOOpa MOHOJIUTOB M MOJATOTOBKK 00pa3LOB AJI UCIIBITAHUN
JOJDKHBI  00€CHeUnuTh NPAKTUYECKU TIOJIHOE COXPAaHEHHE UX CTPYKTYphl U
BraxxHoctu B cooTBercTBUU ¢ ['OCT 12071 u I'OCT 30416.

4.4 JIna UCTIBITBIBAEMBIX TPYHTOB JOJKHBI OBITH OMpeNeeHbl (U3HNUecKHue
xapaktepuctukd 1o ['OCT 5180: BnaxHoOCTh (CymMMapHas BIIQKHOCTh s
MEpP3JbIX TPYHTOB), IUIOTHOCTh, IJIOTHOCTHh YacTHUL, BJIAXKHOCTU Ha TPAHMUILAX
TEKY4YECTH U pacKaThlBaHWs, I'paHyJoMeTpudyeckuid coctaB rpyHToB 1o ['OCT
12536, a Takke BBIUYHUCICHBI IUIOTHOCTh CYXOro TpyHTa, KO3 UIIMEHT
MOPUCTOCTH, KOIPPUIIMEHT BOJOHACHIINIEHUS (CTETIEHb 3alOJHEHHUs] 00beMa Iop
JbJAOM W He3aMep3lled BOJIOHM), YMCIO MUIACTUYHOCTH W TOKa3aTelb TeKy4eCTH

(7151 CBSI3HBIX JUCHIEPCHBIX TPYHTOB).
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JlomoTHUTENbHBIE HEOOXOIMMBIE XapaKTEPUCTHUKUA TPYHTOB MPHUBOISTCS B
OTJIETHLHBIX METOaX UCIIBITAHUI HACTOSIIEr0 CTaHIapTa.

4.5 HUcnbiTaHusi Mep3ibIX TPYHTOB MPOBOJAT IMPHU TEMIlepaTypax HUXKe
TeMmnepaTrypsl Hauana 3amep3anus: Ha 0,5 °C - g He3aconeHHbIX U Ha 1°C - nid
3aCOJICHHBIX.

4.6 B mpoiiecce HCHBITAHUNA TPYHTOB BEAYT KYpHaJbl, (POPMBI KOTOPBIX
PUBEJACHBI B MPUJIOKEHWU A, a MpU aBTOMATU3AIMH TMPOIECCa HWCIBITAHUNA W
00pabOTKU JaHHBIX C MOMOUIBI0 KOMIBIOTEPHBIX MPOrpaMM pPe3yJbTaThl OMbITA
BBIBOJISITCS HA KOMIIBIOTEP B (hopMe macnopTa (POTOKOJIAa) UCTIBITAHMSI.

4.7 OtyeT 00 UCTIBITAHUH JTOJDKEH BKIIIOYATh B CEOSI:

- uaeHTuukanuo obpasua (Homep OypoBOH CKBa)KHWHBI, HOMEp MPOOHI,
HOMEp WCIIBITaHUSA, TJIYyOMHY OTOOpa, HOMEpP HWHXEHEPHO-T€OJOTHIYECKOrO
AJIEMEHTA U T.I1.);

- METOJl TOATOTOBKM oOpasiia (HEHApYIIEHHbIH WM HapyHIEHHOTO
CJIOKEHHSI, IPEIBAPUTEIILHOE BOIOHACHIIIICHHE);

- HauaJbHbIE pa3Mepbl o0pasla;

- pusnueckne xapaKTePUCTUKU TPYHTA;

- UCTIOJIb30BAHHBIA METO/1 UCTIBITAHUS;

- TaOJIUIlY PE3yIbTATOB UCTIBITAHUS (HATPY3KH — AehOpMallin);

- rpa VKU UCTIBITAaHUIA;

- YHCJIOBBIEC 3HAYECHHMSI MOJTYYEHHBIX XapaKTEPUCTUK IPyHTA.

[Ipy  HEOOXOAMMOCTH  JOIYCKAETCS OPUBOAUTH W JPYTYIO

JOTIOTHUTENHHYIO HH(POPMAIIHIO.

S MeToabl omnpeaeJeHUs] XapaKTePUCTHK MPOYHOCTH U Je-
(opMHUpyeMOCTH NOJYCKAJBbHBIX U JMCIIEPCUOHHBIX TI'PYHTOB

5.1 MeToa 0THOIJIOCKOCTHOTO cpe3a
5.1.1 CymHocTh MeTOa
5.1.1.1 HcnbelTanue rpyHTa METOAOM OJIHOIUIOCKOCTHOTO Cpe3a MPOBOIST

AJ1 OIIPCACIICHUA CIICAYIOINX XapaKTCPUCTUK IMPOYHOCTHU: YIJIa BHYTPCHHCTO
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TPEHUsT @ U YACIBHOTO CLEIUIEHUS ¢ U1 TECKOB (KpOME TpaBElIMCThIX H
KPYIIHBIX ), TTIMHUCTBIX U OPraHO-MUHEPAIbHBIX TPYHTOB.

5.1.1.2 DTu XapakTepUCTUKH OINPEAEISIIOT IO PE3yJIbTaTaM HCIBITAHUNA
o0pa3LoB IpyHTa B OJHOIIOCKOCTHBIX CpE3HBIX Npubopax ¢ (PUKCUPOBAHHOU
IUIOCKOCTBIO Cpe3a IMyTEM CABUIa OJHOM 4acTu o0pa3lia OTHOCUTENIBHO JIPYroi ero
4acTH TOPU3OHTAJIBLHOM HArpy3KOH MpH MpeABapUTEIbHOM HarpyXeHuu oOpasia
Harpy3Koi, HOPMaJbHOM K IUIOCKOCTH cpe3a. [[is TIVIMHHUCTBIX TPYHTOB IIO
CHEIMAIIbHOMY 3a/laHHI0 MOXKET OBITh MpPOBEIEH cpe3 oOpasla Mo 3apaHee
c(hOpMUPOBAHHOMN MOBEPXHOCTH — CPE3 «ILIAIIKa MO IUJIAIIKe» JUIsl ONpeesIeHus
XapaKTEPUCTUK OCTATOYHOU MPOYHOCTH TPYHTA P, U C;.

[Ipumeuanus

1 XapakTepucTuku @, U ¢, TIUHUCTOTO TPYHTA HEHAPYIIEHHOTO M HAPYIIEHHOTO
CJIOKCHUSA MOT'YT OBITH TaKXKe OMNpCACIICHBI HA HpI/I60an KOJIBLICBOI'O Cpe3a.

2 He AOIYCKAC€TCA HCIBITBIBATE TI'PYHTHI, BBIAABJIMBACMBIC B IIPOLECCE HCIIBITAHUA B

3a30p MEXKy MMOJBMKHON M HEMOABM)KHOW YaCTsIMU CPE3HON KOPOOKH.

5.1.1.3 ComnpoTtuBieHue TpyHTa Cpe3y ONPEAECIsIOT Kak MpeaesibHOE
CpenHee KacaTellbHOE HampsDKeHHE, TPU KOTOPOM 00pasel] rpyHTa Cpe3aeTcs 1o
(UKCUPOBAHHOM IUIOCKOCTH TMpHU 33JaHHOM HOPMAJIbHOM HamnpsbKeHuu. Jlms
OTIpeIeTICHUs] YaCTHBIX 3HAYCHHWH () M ¢ HEOOXOAMMO TPOBECTH HE MEHEE Tpex
UCIIBITAHUM HMAEHTUYHBIX OO0pa3lOB NpPHU PaA3JIMYHBIX 3HAYEHUSIX HOPMAIBHOIO
HaIpsHKEHUS.

5.1.1.4 UcnibiTanus OpOBOASAT IO CIAEAYIOIIMM CXEMaM:

- KOHCOJUAMPOBAHHO-APEHUPOBAHHBIN (MEIJIEHHBIN) cpe3 — Ji IECKOB,
TJIMHACTBIX W OPTaHO-MHUHEPATBLHBIX TPYHTOB HE3aBHCHMO OT UX KO3 (HUIIMEHTA
BOJIOHACHITIICHUS T onipenienieHus 3 ()EKTUBHBIX 3HAYCHUHN @ ' 1 '

-  HEKOHCOJUIUPOBAHHBIA OBICTPHIM Cpe3 — JUIsI BOJIOHACHIIICHHBIX
TJIMHUCTBIX U OpPTraHO-MHHEPATBHBIX TPYHTOB, UMEIOLIUX MOKAa3aTelb TEKYyYecTH I
> (0,5, ¥ MpocCagovYHbIX TPYHTOB, MPUBEACHHBIX B BOJOHACHIIIEHHOE COCTOSHHE
3aMayuMBaHUEM 0€3 MPUIOKEHUS Harpy3ku, JUisl ONpEeNelieHHss ¢ U C B

HeCTa6I/IHI/I3Hp0BaHHOM COCTOSHHH.
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5.1.1.5 [na ucnbITaHUW HUCHONB3YIOT 0Opas3lbl TpyHTa HEHAPYIIEHHOTO
CJIOKEHUS C NPUPOAHON BJIAKHOCTBIO WIM B BOJOHACBHILIEHHOM COCTOSSHUH WIIH
oOpa3ipl HapyLIEHHOTO CJOKEHUS C 33JaHHBIMU 3HAYEHMSMM IUIOTHOCTH H
BJIQKHOCTH (B TOM 4YHCIE TMPU TMOJHOM BOJOHACBHIINIEHUU), WX OOpa3Ibl,
OTOOpaHHBIE U3 MACCUBA UCKYCCTBEHHO YIIJIOTHEHHBIX TPYHTOB.

IIpu o3TOM  0O0pasupl NOPOCANOYHBIX TPYHTOB  HUCHBITHIBAIOT B

BOJOHACBIIIIEHHOM COCTOSIHUH, @ HA0YXaroIIUX — IPH MPUPOIHOM BIAKHOCTH.

Ilpumeuanue— B HEOOXOAMMBIX CilydasX CONPOTHUBIEHHE CPE3y MOXKET
OTIpEeNeNAThCA: Ui MPOCAJOYHOIO TPYHTAa HPU MPUPOJHOM BIAKHOCTH WM BIAXHOCTH Ha
IpaHMIIE pPAcKaTbIBAHMs, €CIM IOCIEIHsS NPEBbIIAeT MPUPOAHYIO; A 3aCOJEHHOIO — Ha
o0Opa3lax MpeIBapUTENbHO BBIIEIOYEHHOTO TpyHTa Mocie crabuinm3anuu cypho3noHHON
OCaZKy MpH 33JaHHOM HOPMaJbHOM JaBJIEHHM; A HAOyXaloUMX TIPYHTOB — B YCIIOBHSX
IIOJTHOTO BOJIOHACBILICHUSI TOCjie cTabuiau3anuyd CBOOOJHOrO HaOyXaHUS WM HaOyXaHUs
(YIIIOTHEHUs) NP 33JlaHHOM HOPMAJbHOM [JaBJICHUM; JJISl HACBIIHBIX I'PYHTOB — IPH HX
MaKCHUMaJIbHOH, TpeOyeMOil Ui JOCTUraeMOM IJIOTHOCTH.

5.1.1.6 O6pa31sl OKHBI UMETh (GopMy ITMIHHAPA JUaMeTpoM He MeHee 70
MM ¥ BbIcOTOM OT 1/3 mo 1/2 nuamerpa. MakcumManbHBIN pa3Mep (Ppakiuu rpyHTa

(BKJIFOUEHUH, arperaTtoB) B o0pasiie 10KeH ObITh He OoJiee 1/5 BhICOTHI 00pa3siia.

5.1.2 Ob6opynoBanue u mpudOOPbLI

5.1.2.1 B cocraB yCcTaHOBKM Jii HWCHOBITAHUSI TPYHTa METOJOM
OJIHOIIJIOCKOCTHOI'O CPe3a JOJIKHBI BXOJAUTh:

- cpe3Has KOpoOKa, cocToslasi U3 MOABUKHOW M HEMOABM)XHOW YacTell U
BKJIIOYaOIIas B cebds pabouee KOJNBIO BHYTPEHHUMHU pazMepamu 1o 5.1.1.6,
YKECTKHE CIUIONIHbIE U IEPPOPUPOBAHHBIC IITAMIIBI;

- MEXaHU3M JIJI1 BEPTUKAJIBHOTO HAarpyXeHust o0pasiia;

- MEXaHU3M CO3JaHHs TOPU30HTAIILHON Cpe3arolel Harpy3KH;

- yCTpOWCTBa Il u3MepeHus: Aedopmanuii oOpasla v MNPUKIAIBIBAEMO
Harpy3KHu.

I[Ipumeuyuanue—/lng ucnbiTanus oOpaslia NecyaHbIX TPYHTOB MPUMEHSIOT CPE3HYIO

KOpPOOKY ¢ HMKHEH MTOABUKHOM YacThIO.
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5.1.2.2 KoHCTpykius Cpe3HOTO mpuOopa JIOJDKHA  00ecreyuBaTh

NEepBOHAYAIbHOE BEPTUKAJIBHOE JaBlieHMe Ha oOpaszern (OT Beca INTaMIa u
HU3MEPUTEILHBIX MPUOOPOB Ha HEM) He Oostee 0,025 MIla.

5.1.2.3 Tlpu TapupoBKe Cpe3HON KOPOOKH B COOTBETCTBHH C IMACIIOPTOM Ha
npudOp yCTaHABIMBAIOT IMONPABKU HAa MPEOJOJEHUE TPEHUs MOJBHXKHOM 4YacTu
CPE3HOM KOPOOKH.

5.1.2.4 Tlpu HEOOXOIWMOCTH TMPEABAPUTEIBHOTO YIUIOTHEHUS oO0pasia
MOTYT MPUMEHSTHCS YIUIOTHUTENH, MO3BOJIAIONIME MPOBOJAUTH YIUIOTHEHUE MpU
3aIaHHOM JIaBJICHUM M COXPAHEHUU NPUPOJHOM WIM 3aJaHHON BIAXXHOCTH, a
TaKXe B YCJIOBUSX MOJIHOTO BOJOHACHIIICHHUS.

B cocraB ymioTHUTENS AOKHBI BXOJAUTD CIEAYIOIIME OCHOBHBIE Y3JIbI:

- LUJIUHApUYEcKas o0oiiMa, B KOTOPYIO MoMemiaercs pabodee KOJbIO C
00pasiom;

- )KECTKUM nepPOpUPOBAHHBIN IIITAMII;

- MEXaHU3M JIJI1 BEPTUKAIBHOTO HAarpyXeHust 00pasiia;

- BaHHA /I BOJIOHACHILIEHUs1 00pa3lia;

- TUJIPOU3OJIUPYIOIIUE DIEMEHTHI;

- YCTPOMCTBO JUIsl U3MEPEHUSI BEpTUKAIIbHBIX Jedopmaluii oOpasia.

5.1.3 IToaroToBKa K HCHBITAHUIO

5.1.3.1 OO6pazenr rpyHTa M3roTaBIUWBAaIOT ¢ ydyeToM TpeOoBanuii 5.1.1.5 u
5.1.1.6.

5.1.3.2 U3roToBieHHBI 00pa3el] B3BENIUBAIOT U B 3aBUCUMOCTH OT CXEMBI
UCIIBITAaHUSI  MPUCTYMAIOT WM K €ro NpeIBapUTEIbHOMY  YIUIOTHEHUIO
(KOHCOMMAUPOBAHO-IPEHUPOBAHHBIN Cpe3), WM Cpa3y K HUCIBITAHUIO Ha Cpe3
(HEKOHCOJIUIUPOBAHHBIN OBICTPBIN Cpe3).

5.1.3.3 [IlpenBaputenbHoe yIUIOTHEHHE oOpas3lia MPOBOASAT  HEIO-
CPEICTBEHHO B pabo4eM KOJIbIe CPE3HOTO MpUOOopa WK YIJIOTHUTEIE.

5.1.3.4 TIlpu npeaBapuTeIbHOM YIUIOTHEHWHW B YIUIOTHUTENE pabouee

KOJIBIIO C TOJATOTOBJIEHHBIM 00paslioM TpyHTa CJEAyeT MOMECTUTh B 000iMy

8



I'OCT 12248-2010

YIUTOTHUTENS, a 3aTeM COOpaHHyI0 000iiMy yCTaHOBUTH B BaHHY YIIJIOTHUTENS Ha
nep@oprpoBaHHBIA BKIAABI (IMPEABAPUTENBLHO TOPLBI 00pasla HeoOXOAUMO
MOKPBITh BJIAXKHBIM OyMa)kKHbIM (uiibTpom). Jlanee HEOOXOIUMO YCTaHOBUTH Ha
obpaszenr mepOpuUpOBaHHBIA IMTAMI, TPOBECTH pETyJUPOBAHUE MEXaHU3Ma
HArpy3Kd, YCTAHOBUTb MPUOOPHI I U3MEPEHHUS BEPTUKAIbHBIX JAepopManuii
IpyHTAa U 3aMMCaTh X HadyallbHbIE MOKA3aHUS.

5.1.3.5 Jlns wucneiTaHuii  oOpa3ma TpPyHTa B YCIOBHUSIX  IOJHOTO
BOJIOHACBHIIIEHUSI HEOOXOIMMO MPE/IBAPUTEIBHO 3aMOUYUTh 00pa3el] 0 MOsBICHUS
BOJIbI Ha MMOBEPXHOCTH, 3aMIOJIHUB BAHHY YIUJIOTHUTEIS BOJOH.

[Ipu ucnbITaHUHM TPOCATOUYHBIX TPYHTOB, UMEIOUINX MPUPOAHYIO BIAXXHOCTD
MEHee W,, HEOOXOIUMO YBIAKHUTH 0Opa3Lbl 10 BIAKHOCTH, PABHOM W),

OOpa3ipl  HAOyXaromUX TPYHTOB, MPEAHA3HAYCHHBIC IS OIPEACICHHUS
CONPOTHUBIIEHUS CPE3Y B YCIOBUAX MOJHOTO BOJOHACHIIIEHUS MTOCIE CTa0UIN3allun
nedopmaiinii HabyxaHus MPU 3aJaHHOM HOPMaJIbHOM JIaBJIEHUU p, HArpykaroT 10
Hayvasa 3aMayvBaHUs TaBJICHUEM p.

Bpemst HachiieHus oOpas3ioB BOJOM AOHKHO ObITh HE MEHEE: JJisl IECKOB
- 10 MuH; U TTIMHACTBIX TPYHTOB, B TOM YHCIIE JJIs TPOcanounbiX: 1pu [, < 7 %
-34y,mpu [,<12% -64, npu 1,<22 % -12 9 nnpu I, > 22 % u opraHo-
MUHEPAIBHBIX TPYHTOB - 36 4; myig HaOyxaromuxX TPYHTOB - JI0 JOCTHKEHUS
ycinoBHOM crabwimm3anuun Aedopmanun HaOyxanus — 0,1 mm 3a 24 4. Ilo
OKOHYAaHUHU  BOJOHACHIIIEHUS PETUCTPUPYIOT BEpTUKaJbHbIE Jedopmanuu
00pasmos.

5.1.3.6 Ilpu npoBeeHNU cpe3a «Iuiaiika mo rmiamke» (cM. 5.1.1.2) obpazery
TpyHTa pa3pe3aloT Ha JBE€ YacTH OCTPHIM HOXOM WJIM JIECKOM, TIIATEIbHO
3apaBHUBAIOT TOPLIEBbIE MOBEPXHOCTH O0EMX MOJIOBUH C MPEABAPUTEIbHBIM HX
CMa4yuBaHUEM, COCIAMHSIOT MX MEXIy CO0OW M TOMEmarT B pabodee KOJBIO

cpe3Horo npudopa.
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5.1.4 IlpoBeaeHne KOHCOJIUAUPOBAHHO-APEHUPOBAHHOIO (MEIJEHHOIO)
cpe3a
5.1.4.1 IlpenBapurenbHOe YyIUIOTHEHHE OOpaslloB MPOBOJSAT  IPHU

HOPMAJIBHBIX JIABJICHUSX p, IPU KOTOPBIX ONPEIEISAIOT CONPOTUBIIEHUE CPE3Y T.
3HaueHHE MAKCUMAJIbHOTO HOPMAJbHOT'O JABJICHUS Ppa.x YCTAHABIMBAIOT B
3aBUCHMOCTH OT TPEANOJAaraéMoro HaIpsyKEHHOTO COCTOSHHUS TPYHTOBOIO
MaccuBa (C y4eToM IIepellaBaéMbIX Ha OCHOBAaHHWE HArpy3ok MU OBITOBOIO
JABJIEHUS). 3HAYCHNUS HOPMAJIbHBIX JABIECHUH Ppin U P;, IPU KOTOPBIX OMPEIEISIOT
CONPOTHUBJIEHUE CPE3Y T, YCTAHABIUBAIOT KAK YacCTh Pu.x (Hampumep, 0,25 piax,
0,5 pmax ¥ T.4.). IIpr OTCYTCTBUM yKa3aHHBIX JAHHBIX 3HAYECHHS p JTOMYCKAETCS
npUHUMATH 0 Tabmuie 5.1. 3HaueHus ctyneHeil Ap MPUHUMAIOT B COOTBETCTBUU

¢ Tabnuuel 5.1 uian paBHBIMU YABOCHHBIM 3HAUEHHSIM TPEIbIAYIIEH CTYIIECHU.

Tab6numa 5.1 — 3HaueHrus HOPMaJIBHBIX JIaBJICHUN U CTYNEHEH JNaBJICHHS TIPU

npcABAPUTCIIbHOM YINIOTHCHUH I'PYHTOB

Hopwmainbhoe Crynenu
['pyHTHI JaBJCHUE TpU JABJICHUS
npeaBapuTebHoM | Ap, MIla
YIUIOTHEHUU
p,Mlla
[lecku cpeaHelt KpYMHOCTH TUIOTHBIE; TJIMHBI 0,1 no
cl; £0,25 0,1;0,3; 0,5 p=0,1mu
nainee 0,2
Ilecku cpegHen KpyImHOCTH CPEIHEN
IUIOTHOCTH; TIECKU MEJIKUE U TIbLIeBaThIe
IJIOTHBIE U CPEIHEN MIIOTHOCTHU; CYIIECH,
0,05 mo
CYTJIMHKU U OpPTaHO-MHUHEPANIbHBIE TPYHTHI 0.1u
cl; £0,5;, rmuuet ¢ 0,25 <1; £0,5 0,1;0,2; 0,3 naiee 0,1
Ileckm cpenHer KpPyIHOCTH, MEJKUE U
NbUIEBATBIE PBIXJIBIE; CYIIECH, CYIJIMHKH, 0,025 no
IJIMHBI U OPraHO-MUHEPAIbHbIE TPYHTHI 0,05 u
cl;>0)5 0,1;0,15;0,2 nanee 0,05
5.142 Jlna TIOMHUCTBIX W  OPraHO-MHUHEPAIbHBIX IPYHTOB

BOAOHACHIIIICHHBIX B MMpUpoOaJHOM 3aJICTaHNHN NN IMPUBCACHHLIX B
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BOJIOHACBILIIEHHOE COCTOSIHUE IPEABApUTENbHBIM 3aMauuBaHueM (cMm. 5.1.3.5),
IpeIBapUTebHOE YIJIOTHEHHWE O0pa3loB M HUCIBITAHUE HA Cpe3 MPOBOIAT B
coorBercTBuM € 5.1.4.3 - 5.1.4.10.

5.1.4.3 TlpeaBapurenbHOe YIUIOTHEHHE OOpPA3IOB 0 3alaHHOW HATPY3KHU p
IPOBOJASAT CTyNEeHAMU Ap B coOoTBeTcTBUM ¢ Tabmumeit 5.1. Kaxmyio ctyneHb
BbAep)kuBatOT 10 - 15 MuMH, a KOHEYHyrO CTyneHb - 70 3aBepuieHus 100 % -
HOM (UIBTPALIMOHHON KOHCOJMAauu odpasna (cm. 5.1.4.4).

[Tokazanus npuOOPOB AJsi U3MEPEHHUSI BEPTUKATBHBIX AedopMalinii oopasiua
PETUCTPUPYIOT B KOHIIE NMPUIOKEHUS KOXKIA0M CTyrieHu Ap. Ha KOHEYHOU CTyIleHH
npu BblAepXKUBaHUM ee 10 3aBepuieHus 100 % - HOM uapTpannoHHON
KOHCONMUAAUUKU  o0pasna  IOKa3aHWs  CHUMAIOT B cieaymwouen
NOCJIEIOBATEIBHOCTH: MEPBOE — Cpa3y MOCIE MPUIOKEHUS CTYIIEHHU, 3aTEM 4Yepe3
0,25; 0,5; 1; 2; 5; 10; 20; 30 muH u ganee ¢ UHTEpBAIOM | 4 B TedueHHE paboyero

JHsA, a 3aTCEM B HA4YaJI€ U KOHIIC pa60qer0 JHA.

[Ipumeuanue— Bpems CHATUS TTOKa3aHUN MOXKET OBITh HECKOJIBKO M3MEHEHO JIJIs

yIno0CTBa OCTPOCHUSI KPUBOW KOHCOJIMIAIIUU METOJIOM «KBaJPaTHOTO KOPHS U3 BPEMEHU» (CM.

5.1.4.4).

5.14.4 Jlna onpeaeneHuss BpeMeHHM okoHuanuss 100 % - HoH
(GUIBTPALIMOHHON KOHCOJMIAIMU fg9 B IPOLIECCE UCHBITAHMS IO AHAJIOTHH C
KOMIIPECCUOHHBIMU HCIIBITAHUAMU CTPOSIT TpaduK 3aBUCUMOCTU Jedopmanuu
o0pasiia BO BpEMEHU - KPUBYIO KOHCOJIUJIAIIMU, KOTOPYIO 00pabaThiBalOT METOI0M
«KBaJIpaTHOTO  KOpPHSA U3  BpeMeHW»  (BO3MOXXKHa  Takxke  oOpaboTka
aorapumuueckum MetoaoMm) (cm. mpunoxkenue K). 3nauenue 1o UCTIONb3yeTCA
Jajee JJIsl onpeiesieHusl CKOpocTH aedopmaruu cpesa (cMm. 5.1.4.8, 5.1.4.9).

5.1.4.5 Tlocne mpeaBapUTEIbHOTO YIUIOTHEHHUS, €CIM OHO IMPOBOJMIIOCH B
YIUIOTHUTENE, ClAeAyeT ObICTPO pa3rpy3uTh 00pasel] U nepeHecTu padouee KOoiabIo
c oOpaslioM B cCpe3Hyl KopoOKy. B ciydyae mnpenBapuTenbHOTO YIUIOTHEHUS
oOpa3iia B YCIOBHUSIX IIOJHOTO BOJOHACHILIIECHUS Tepel pasrpy3koil obpasia

YAAIA0T BOAY M3 BaHHBI YIINIOTHUTEIIA.
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Jlanee TpOBOJAT CIEAYIONIME OMEpaIiu: 3aKPEIUISIOT padodyee KOJBIO B

Cpe3HOl KOpoOKe, YCTaHABIMBAIOT MEepGOPUPOBAHHBIN IITAMII, PETYIUPYIOT
MEXaHU3M Harpy3KH, YCTaHABJIMBAIOT 3a30p MEXIY MOJIBMXKHOW M HEMOJBMKHOU
qacTsIMH Cpe3HOM KOopoOku (0,5 MM ISl TIIMHUCTBIX M OPTaHO-MHHEPATbHBIX
IPYHTOB U 1 MM - /1Jisl IECKOB), YCTAHABIMBAIOT U3MEPUTEIIbHYIO annaparypy s
perucTpaluy BepTUKAIbHBIX edopmanuit oOpasia.

5.1.4.6 Ha oOpazenr rpyHTa mepeaaroT TO K€ HOPMaJIbHOE JABJICHUE, TPH
KOTOPOM ITPOUCXOIUIIO MPEIBAPUTENHHOE YIUIOTHEHUE TPYHTA.

HcnpiTanne Ha cpe3 «IUlalllKka MO IUJIAllKe» BBIMOJHSAIOT TMPU TOM K€
HOpPMaJIbHOM JABJICHUH, P KOTOPOM OBLI OCYIIECTBIICH MEPBBIHA Cpe3.

HopmanbHyto Harpy3ky clieqyeT nepenath Ha oOpasell B OJHY CTYNEHb U
BBIJIEPKATh €€ HE MEHEe:

5 MUH — JJIs1 IECKOB,;

15 MmuH — q1s1 cynecei;

30 MUH — 7151 CYTJIMHKOB U TJIWH;

10 MUH — npU cpe3e «IUTallIKa MO TIIAIIKe.

5.1.4.7 llocme mnepemaun Ha oOpa3el] TPyHTa HOPMaJIbHOM Harpys3Ku
OpuUBOASIT B pabodee COCTOSIHME MEXaHU3M CO3JaHusl TOPU30HTAIbHOU
CABUTAIONIEH HArpy3Ku M YCTPOWMCTBO JUIsl U3MepeHus AedopMalimii cpe3a rpyHTa
U PETUCTPUPYIOT €r0 Ha4aJbHOE MTOKa3aHuUE.

WcnbiTanue Ha cpe3 MNPOBOAST TNPU  HEMPEPHIBHO  BO3pACTAIONICH
TOPU3OHTAIBLHON HArpy3ke C IIOCTOSIHHOM CKOPOCThIO jAedopMammu oOpasia
(KMHEMAaTUYeCKH PEeXUM) WIM TPU BO3PACTAHWHM HATPY3KH CTYNCHSIMU
(CTaTUYECKUI PEKUM).

5.1.4.8 IIpu KkMUHEMaTUYECKOM PEKHMME HArpyXeHHUsI CKOPOCTh AePopMaIiu

cpesa v, MM/MUH, OTIPEAEsAIoT o Gpopmyrie

[,

v==>
L

(5.1)
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rae /[y — oxxunaeMasi FOpu3OHTalIbHas aedopmanus (CMEIeHne) Py Pa3pyIleHNH,
MM;
ty— Bpems 10 pazpyuienus (cm. 5.1.4.9), mun.
JIJIsi TIWHUCTBIX TPYHTOB JOMYCKAETCS CKOPOCTh jaedopManuu cpe3a v
NPUHUMATh B 3aBUCUMOCTH OT 4YHCIA IUIACTUYHOCTH B COOTBETCTBUH C
tabnuriei 5.2

Tabnuuma 5.2 - Ckopoctu cpesa il IITMHUCTBIX TPYHTOB

['pyHTBI CkopocTs cpesa, v, MM/MUH
Cymiecu <0,3
Cyrmunku ¢ 1, < 12 % <0,1
Cyrmunku ¢ 1, > 12 % <0,05
I'nunel ¢ 1, >20 % <0,02
I'nune ¢ 1, > 30 % <0,01
I'munsl ¢ 1, > 40 % <0,005

[Ipumeuanue— Ecnmu oxugaemas ropuzoHTalbHas aedopmanus odpasna mpu
pa3pylIeHUH HEW3BECTHA W3 TPEABIAYIINX HWCIBITAaHUK, nomyckaetcss B dopmyne (5.1)
IIPUHUMATh 3HAUEHUE /5, UCXOJ U3 OTHOCUTENIbHOM Aedopmanun 10 %.

5149 Bpema n0 paspymwenus ¢, T.6. BpeMsa 10 MOOMIM3ALMH
MaKCHMaJIbHOTO COMPOTHUBIIEHUSI 00pasia cpesy, ONpeaesieTcss U3 YCIOBHsI, 9TO B

MOMEHT pa3pyllIeHus B 00pasiie ocTaHeTcsl He O6oJiee 5 % MmopoBOro JaBieHUs, 1O

dbopmye

tf: 12,7 100, (52)

TZI€ too — BpEMsl OKOHYaHUS (PUIbTPALIMOHHON KOHCcomuaanuu (cMm. 5.1.4.4), muH.

I[Ipumeuanue— lonyckaerca B popmyine (5.2) BMECTO f1o9 NMPUHUMATH fo9 (CM.
npunoxenue K).

5.1.4.10 Ilpu nepemaue cpe3arolIeld HArpy3KH CTYNEHSIMU HX 3HAYEHHS

JOJDKHBL COCTaBIATh S5 % 3HAUECHHS] HOPMAJIBHOW HAarpy3k, MpU KOTOPOM

13
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npoBogAT cpe3. KpurepumeM 3aBeplieHUsT CTYNEHM HarpyXeHUs SBISETCA
JTOCTIDKEHHE  CKOpocTd aAedopmManmu, ompenensieMoit mo dopmyne (5.1) wmm
tabmurie 5.2.

Jepopmau cpe3a OpU KUHEMATHUYECKOM W CTaTUYECKOM pexHMax
Harpykenus: pukcupyrot yepes 0,25-0,5 mm Tak, uyToOBl Hakomuioch 15-20
OTCUETOB OT Hauaja /0 KOHIIa cpe3a.

5.1.4.11 Insg HEBOJOHACHIIIEHHBIX B MPUPOJHOM 3aJIETaHUU TJIMHUCTBIX U
OpraHO-MHHEPAJbHBIX TPYHTOB, a TAKXKE MMECUAHbIX, MPOCATOYHBIX, HAOYXAIOIINX
U 3aCOJICHHBIX TPYHTOB TMIPEIBAPUTENIbHOE YIIJIOTHEHHE O0OpaslioB U HUCIBITAHHUE
Ha Cpe3 NpOBOJAT B cooTBeTCTBUM € 5.1.4.12 - 5.1.4.17.

5.1.4.12 TlpenBaputenpHOe YIJIOTHEHHE 00pa3IoB 10 3aJlaHHOW Harpy3KH p
(cm. 5.1.4.1) mpoBoasaT cTyneHssiMu Ap B cooTBeTcTBUU ¢ 5.1.4.1.

5.1.4.13 Kaxnayro CTyleHb AaBICHUS MPU NPEABAPUTEIBHOM YIUIOTHEHUU
BBIJIEP’KMBAIOT B TEYEHHE BPEMEHHU, YKA3aHHOTO B TaOiuie 5.3, a KOHEYHYIO
CTYINEHb — JIO TIOCTHXKEHUS YCIIOBHOM cTabunuzanuu nedopmaiuii cxxaTus oopasia
TPYHTA.

3a Kpurepuidl yCIOBHOW crTabwiM3anuu JepopManvyd NPUHUMAIOT €€
npupaienue, He npessimatoiiee 0,05 % 3a Bpems, ykazanHoe B Tabnuie 5.3.

5.1.4.14 B koHUE KaXJOW CTYIIEHH HAarpy>K€HHs 3alMChIBAIOT MOKa3aHUS
npuOOpOB ISl U3MepeHus aepopMalivii, a Ha MOCJIEIHENW CTYNeHU (PUKCUPYIOT
HACTYIUICHHE YCIOBHOM cTabuIn3anuu AegopMaliiu cxxaTust o0pasiia rpyHTa.

Tabnuuma 5.3 — Bpems BbIIEpXKUBaHUS CTYNEHEH W KPUTEPHM YCIOBHOH
crabmimsaruu aepopMainii 0opasia

Bpewmst BbI- Bpewms ycnoBHOMR
['pyHTHI JEeP)KUBAHUS crabwm3anuu aedopmarui
CTYIICHEW, HE MEHEE |C)KATHS Ha KOHEUHOU CTYIEHHU,
HE MEHEe
ITeckn 5 MuH 0,549
I'munucTeie (HempocaaouHbIe U
HEeHa0yXaroIue):
cynecu 34
cyrimHku ¢ [, < 12 % 30 Mun 64
cyrnuHku ¢ [, 212 % 124
rmHel ¢, <22 % 124
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Bpewms BbI- Bpewms ycnoBHoOM
['pynTHI JepP>KUBAHUS crabunm3anuu aedopmarmii
CTYIICHEW, HE MEHEEe |C)KaTHs Ha KOHEYHOM CTYINEHH,
HE MEHEe
el ¢ 1, > 22 % 184
OpraHo-MHuHepaJIbHbIE 1y 24 4
[Ipocagounsie 34
Habyxaromue 30 mun Kak nns HeHaOyxaromux

5.1.4.15 Ilocne npeaBapuTENbHOrO YIUIOTHEHUS MPOBOAST ONEPALMU B
coorBercTBuM € 5.1.4.5-5.1.4.7.

5.1.4.16 TIlpm craTU4ECKOM PEXUME NPHIOKEHUS T'OPU30HTAIbHOU
HArpy3KH €e CTYNEHU JOJKHBI COCTaBIATh 5 % 3HAUEHUS] HOPMAJIbHOW HATPY3KH,
IIPU KOTOPOM MPOBOIAT cpe3. Ha KaXaou CTyneHM HarpyKeHMUs 3alliChIBAIOT
noKa3aHusi MpuOOPOB AJis U3MEpeHus AeopMaluil cpe3a yepe3 Kakiable 2 MHH,
yMEHbIIAas MHTEPBAI MEXIYy H3MEpPEeHUsIMU 110 1 MHH B TEpHOJ 3aTyXaHusd
nedopmariu 10 ee yCIOBHOM CTaOUITN3aInH.

3a KpuTepuil YCIOBHOW cTaOunu3auuu Jedopmanuu cpe3a MPUHUMAIOT
CKOpOoCTh fedopMainu, He npesbimaromnryto 0,01 Mmm/MuH.

5.1.4.17 Tlpu HenpepblBHO BO3pACTAIONIC TOPU30HTAIBLHON Harpys3ke
(KHHEMaTUYeCKU pEeXUM) CKOpPOCTh cpe3a JOJDKHA OBbITh TIOCTOSHHOM U
COOTBETCTBOBATh YyKa3aHHOW B TaOmmme 5.4. ['opu3oHTambHOE CIBHTaOIIEe
ycwme u nedopmaruio cpeza ¢uxcupyrot uepes 0,25-0,5 mm Tak, 4TOOBI
Hakomnuiaoch 15-20 oTcueToB OT Hayana cpe3a 10 JOCTUKEHUS MaKCHUMalbHOU
Cpe3arolIed Harpy3KHu.

Tab6nuna 5.4— CkopocTH cpe3a MeCKOB U TTTIUHUCTHIX TPYHTOB

['pyHTSI CkopocTsb cpe3a, MM/MUH
[lecku u cynecu <0,5
Cyrnunku ¢ [, <12 % <0,1
Cyrmusku ¢ 1, > 12 % <0,05
I'mansl ¢ 1, <30 % <0,02
I'nunet ¢ 1, > 30 % <0,01
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5.1.4.18 WcnpiTanue creayeT cuuTaTh 3aKOHYCHHBIM, €CITU TIPH MPUII0KEHUN
OYEpE/IHOM CTYNEHU Cpe3arollleld Harpy3Ku NpOU30iIeT MTHOBEHHBIN cpe3 (CPbIB)
OJIHOM YacTu o0Opasiia Mo OTHOUICHHUIO K JPYTOi WM OTHOCUTENbHAs nedopmarus
oOpa3sua npeBbicuT 10% (B 3aBUCUMOCTH OT TOTO, YTO HACTYIHUT PaHbIIIE).

[Ipu mpoBemeHWM cpe3a C TOCTOSHHOM CKOPOCTHIO 32 OKOHYAaHHE
UCIIBITAHUN TPUHUMAIOT MOMEHT, KOTJa cpe3aroiias Harpy3ka JOCTHUTHET
MaKCHMaJbHOTO 3HAUEHUS, TIOCTIEe Yero HabMI0JaeTCsl HEKOTOPOE €€ CHIKEHUE WIIN
YCTaHOBJICHHE TIOCTOSTHHOTO 3HAYCHHMS, MJIM OTHOCHUTEIbHAS JedopMalusi oopasia
npeBbicuT 10% (B 3aBUCUMOCTH OT TOTO, YTO HACTYIUT PaHbLIE).

5.1.4.19 Tlocne oOxkOHYAaHWS HCIBITAHUS CIEAyeT pa3rpy3uTh obpaser,
u3BJIeYh pabouee KOJbLO ¢ oOpa3loM H3 Mpubopa U OTOOpaTh MPOOBI s

ONpeeeHUs BIAXKHOCTH U3 CpEeJHEN YacTH 00pasia.

5.1.5 IIpoBeeHUEe HEKOHCOJMIMPOBAHHOTO OBICTPOIO cpe3a

5.1.5.1 Pabouee komib110 ¢ 00pa3OM IPyHTA MOMEIAIOT B CPE3HYI0 KOPOOKY
U 3aKpeIUBIIOT B HeW. Jlanee ycTaHaBIMBAIOT CIUIOIIHOM INTaMIl, PETYJIHPYIOT
MEXaHU3M Harpy3KH, yCTAHABJIMBAIOT 3a30p MEXKAY NOJBMXKHOW M HENOJBHKHOU
4acTSAMU CPE3HON KOPOOKU B COOTBETCTBUU € 5.1.4.5, ycTaHaBIMBAIOT YCTPONCTBO
IUI U3MepeHus Aeopmaliy cpe3a U 3alUChIBAlOT €r0 HavyajJbHOE MOKa3aHue.

5.1.5.2 Ha oOpazerny rpyHTa mepefaloT B OJHY CTYNEHb HOPMaIbHOE
JaBJIEHUE p, IPU KOTOPOM OYZET IPOBOAMUTHCA Cpe3 o0pa3la. 3HAUEHUS P, Pi U
Pmax NIPUHUMAIOT B COOTBETCTBHM C pekomeHaamusmu S5.1.4.1. Ilpu orcyrcTBum
yKa3aHHBIX JaHHBIX 3HAYEHUS p MpUHUMAIOT 1o Tabnuue 5.5. Ecnu npu kakom-
A100 NaBJIEHUH MPOMCXOANUT BBIJABIMBAHUE TPYHTA B 3a30p MEXKIY MOJBUKHON U

HEMOJBIMKHOW YacTAMHU CPE3HON KOPOOKH, TO €ro HeoOXOJWMO YMEHBIIUTh Ha

0,025-0,05 MIIa.
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Tabnuua 5.5 — 3HaueHUs HOPMAJIbHBIX JABJICHUMN MPU CpPeE3e

I'pyHTBI Hopmanbsnoe nasnenne p, MIla

I'muHUCTHIE M OpraHO-MUHEPAIbHBIE TPYHTHI
C IIOKA3aTesIMU TEKY4YECTH:
0,5<1,<1,0 0,05;0,1; 0,15
;=10 0,025; 0,075; 0,125

5.1.5.3 Cpa3y nociie nepegaym HOpMaJIbHOM Harpy3Ku MPUBOJAT B JIEUCTBUE
MEXaHU3M CO3J]aHUusl TOPU3OHTAIBHON HArpy3KH U MPOBOJST cpe3 0Opasiia rpyHTa
He OoJsiee 4eM 3a 2 MUH ¢ MOMEHTA MPHJIOKEHUSI HOpMaJIbHON Harpy3Ku.

[Ipr craTMyeckoM peKHUME HarpyKEeHHs CTYNIEHU TOPU30HTAIBHOMN
Harpy3ku He JOJDKHBI OpeBbimaTh 10 % 3HaueHHs] HOPMAJILHOTO JIABJICHUS, MPU
KOTOpOM mpoBoguTcsi cpe3 (cm. 5.1.5.2), u mOpuioKeHUe CTyneHed HOJKHO
caenoBath yepes kaxabie 10 - 15 c.

[Ipyn KMHEMATHYECKOM pEXUME HArpyKEHHUsl CKOPOCTh Cpe3a MPUHUMAIOT B
WHTepBaJie 2—3 MM/MHUH TakK, YTOOBI Cpe3 JUTHIICS He OoJiee 2 MUH.

5.1.5.4 MoMEHT OKOHYAaHHSI UCIBITAHKS YCTAHABIMBAIOT B COOTBETCTBUU C
5.1.4.18. Ilo OKOHYaHMM HUCHBITAaHUS ClEAyeT 3a(UKCHPOBATh MAKCHUMAJIbHYIO
CpE3alollyl0 Harpy3Ky B TMpPOLIECCE HWCOBITAaHUS MW MPOBECTH OIEpalNH,
npenycMoTpeHssie 5.1.4.19.

5.1.6 O0padoTKa pe3yJIbTATOB

5.1.6.1 TIlo wu3MepeHHBIM B TMPOILECCE€ HUCHBITAHUS  3HAYEHUSIM
TOPU30OHTAIBHOM CPE3ar0IIEH U HOPMAJIBHOM HArpy30K BBIUHCIISIFOT KACATEJIbHBIE U

HOpPMaJIbHBIE HaNpsDKeHus T u &, Mlla, mo hopmynam:

_109. 5.3

r—IOA, (5.3)
F

=10— 5.4

G A’ ( )

rae O u F' — ropu3oHTalibHas cpe3aroliasi U HOpMajbHas cuia K IJIOCKOCTU cpe3a
COOTBETCTBEHHO, KH;
2
A — nomaak odpasia, cMm”.
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Onpenenenve T  HEOOXOJUMO TMPOBOJUTH HE MEHEE 4YeM IpU Tpex
pa3IMUHbIX 3HAYeHUSX p. M3 KaXaoro 3Ha4YeHUs T BBIYMTAIOT MOMPABKY Ha
PEOJIOJICHUE TPEHUs TMOABMKHOM YaCTH CpPE3HOM KOpPOOKM MO 3apaHee
MOCTPOCHHOW TapupoBOYHOM KpuBou (cM. 5.1.2.3). [lpu aBTOMaTtU3anum Xoja
UCIBITAHUM B MOJIYYECHHYIO JUarpaMMy cpe3a TaK»e BHOCST MOMPABKY HA TPEHUE
B Ipudope.

[To u3MepeHHbIM B MpOLIECCe UCTIBITAHUS 3HAYCHUSIM jAedopmanmii cpesa /,
COOTBETCTBYIOIIUM Pa3InYHbIM HAMpSDKEHUSIM T, cTposiT  rpaduk
3aBucuMocTd [ =f(t) (cMm. mpusoxenue b).

3a mpelenabHOe CONPOTHUBIIEHHE TPYHTA CpPe3y NPUHUMAKOT MAKCUMAJIbHOE
3HAUCHUE T, MOJyYEeHHOE Mo rpaduky [ = f(t) wuIm Mo auarpaMMe cpesza Ha
OTpe3Ke [, T1ie OTHOCUTENbHAS Aedopmanus He npessbimaet 10 %.

Ecnu 3HaueHue T BO3pacTaeT MOHOTOHHO, TO 3a COINPOTHUBIICHHE I'PyHTa
cpe3y cieayeT MpUHUMATh 3HAa4eHHWe T mpu JedopManuu /i, COOTBETCTBYIOIIEH
OTHOCUTENHHOU nedopmariuu obpasma 10 %.

[Io mosiydeHHBIM 3HAUYEHHSIM CTPOAT rpaduk 3aBUCHMOCTH T = f(G) (cM.
npuioxeHue b).

5.1.6.2 YToa BHYTPEHHErO TPEHUS () U YJICIIbHOE CUEIUICHUE ¢ ONPEAEISIOT

KaK ImapamMeTpbl JTUHEHHON 3aBUCUMOCTH
T = otge + ¢, (5.5)

re T U G onpenenstoT no gopmynam (5.3) u (5.4).

[Tpu mpoBeaeHNM cpe3a «IUIalKa MO IUTAIKE» 3aBUCUMOCTH (5.5) 3alHChIBaOT

B BUJIE
1. = otge, + ¢, (5.6)

rac T, — 0CTAaTO4YHaA NPOYHOCTD,

O, U C, — XapPAKTCPUCTUKH OCTaTOYHOU IMPOYHOCTH.
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5.1.6.3 VYron BHYTPEHHEro TpeHHs ¢ U yAenbHOoe cuemienue c¢, Mlla,
BRIUUCIAIOT 1o  dopmymam  (5.7) u (5.8), mosydeHHBIM 00pabOTKOMU
HKCIIEPUMEHTAJILHBIX TOYEK T = f(G) METOAOM HAMMEHBIIMX KBaJIpaToOB, WIIU
OTIPENIETSIOT TI0 TpaduKy T = f(G), MPOBOAS MPSIMYIO HAWITYUIIET0 MPUOIKEHUS

K OKCIIEPUMEHTAJIbHBIM TOUKaM (CM. mpuiioxeHue b).

nxt.c.— ZriZci

tgp=——->~75 5 (5.7)
nZ(Gl.) —(Zci)
2
c:EriZGi —ZGZ.ZIZ.GZ. (5.8)
ni(c;)? ~(Zo;)?
rac 7T; — OIBITHBIC 3HAYUCHUA COIIPOTHUBIICHUA CPC3y, OIPCACICHHBIC IIPpU

Pa3JIMYHBIX 3HAYCHUAX O; U OTHOCALIUECS K OTACIbHOMY MOHOJIUTY I'PYHTA
(npu n = 3) uiau OJHOMY UHKEHEPHO-TE€0JOTHYECKOMY 3JIEMEHTY;

1 — YUCJIO UCIIBITAHUH.

AHaNnOTUYHBIM 00pa30M ONPEIEIISIOT TapaMeTPbl OCTATOYHOM MPOYHOCTH O, U C; .

5.2 MeToa 0THOOCHOI'O C:KATHSA

5.2.1 CymHocTh MeTOAa

5.2.1.1 HcnslTanue rpyHTa METOAOM OJHOOCHOTO CXKATUS MPOBOAST IS
ONpPENCIICHUS] MpeJesa IPOUYHOCTH Ha OAHOOCHOE CxKaThue R, ISl MOJIyCKalbHbIX
Y TJIMHUCTBIX TPYyHTOB ¢ [; < 0,25.

[lo cnenmuanbHOMY 3aJaHMIO JIS TOJYCKAJIbHBIX TPYHTOB MOXET OBIThH
ompezeneH MOAYJb AehopMalnui, MOAYIb YIPYTOCTH, KOA(G(ULIMEHT MONepeyHON
nedopmanmu u koddduruent Ilyaccona.

5.2.1.2 Ilpenen mpoO4YHOCTM HA OJHOOCHOE CKaTue R, ONPENeNstoT Kak

OTHOIIICHHE MPUIIOKEHHOW K 0O0pas3lly BEPTUKAIBbHON HArpy3K, IpU KOTOPOM
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IPOHUCXOAUT paspylieHue obOpasia, K IUIOMAAM €ro  I[EePBOHAYAIBHOTO

IMONepeYHOIro CCUCHMA.
ITpuwmeuanue —llpesen npouHoct oOpaslia TIMHUCTOTO TPYHTA, WMEIOIIETO
OTHOCHUTEIIbHYIO BEpTUKAJIbHYIO JedopMaliio B MOMEHT pa3pyuienus € > 0,1, onpenensior ¢

YUYCTOM YBCIHMYCHHA IJIOM[AAN €T0 MOIICPCYHOI'0 CCUCHU .

5.2.1.3 Jlng wWcnblTaHUM HCHOJB3YIOT 00paslbl IPyHTa HEHAPYIIEHHOI'O
CJI0KECHUSL.

J1J1st TOJTyCKaJIbHBIX TPYHTOB BIIAXKHOCTh 00pasiia J0KHA COOTBETCTBOBATh
IPUPOAHON BIAKHOCTH, BO3AYLIHO-CYXOMY HJIM BOJIOHACBHIIIEHHOMY COCTOSIHHUIO,
JUIS1 TIIMHUCTBIX TPYHTOB — MIPUPOIHON BIAKHOCTH.

5.2.1.4 ]Jlns monycKadbHBIX TPYHTOB 00paszen AOMKEH HMeTh (GopMy
UWIMHAPA WIM [PsSMOYTOJIbBHOIO napajuenenunena (KBaJpaTHOTO CEYEHHs)
nuaMmeTpoM (ctopoHoit kBanparta) oT 40 mo 100 MM ¥ OTHOIIIEHHWEM BBICOTHI K
auaMmeTpy, paBHbIM 1,8-2,0. MakcumanbsHbIM  JIMHEHMHBIM  pa3Mep 3€peH
(HeoTHOpPOAHOCTEH) B 00paslie MoJkeH ObITh He Oosiee 1/10 nuameTpa (CTOPOHBI
KBajpara) oOpasna. OOpaslbl MOMYCKAIBHOIO TpPyHTa H3TOTaBIUBAIOT B
cootBercTBuM ¢ 'OCT 30416.

JUIs TAMHUCTBIX TPYHTOB 0Opaszel] NODKeH HMETh (opMy HMIMHIpA
JAAMETPOM HE MeHee 38 MM M OTHOILIECHUEM BBICOTHI K JTUAMETPY, PaBHbIM 1,8-
2,5. MakcumaibHbIi pazmep (ppakiuu rpyHTa (BKIOYEHUH, arperatoB) B oOpasiie

JOJDKEH ObITh He Oosiee 1/6 nuameTpa oOpasiia.

[Ipumeuanus

1 Jluamerp (cTopoHa KBagpaTa) oOpas3lia TPEIMIMHOBATOTO WJIM BBIBETPEJIOTO
MOJIyCKaJIBHOTO IPYHTA JOJDKEH (a) OBbITh He MeHee 60 MM.

2 OOpazenr MONYCKAJIBHOTO TPYHTa, HWMEIOIIMK CKBO3HBIE TPEHIMHBI, BUIUMBIC
HEBOOPY>KEHHBIM IJ1a30M, K UCIIBITAHUIO HE JOMYCKAETCs.

5.2.2 O6opynoBanue u npudOpbI

B coctaB ycTaHOBKH ISl HCIIBITAHUS TPYHTA Ha OJTHOOCHOE C)KaTHE JOJIKHBI
BXOJUTH:

- MEXaHU3M JJI BEPTUKAIBHOTO HArpy>KeHust o0pasia;

- YCTPOMCTBO I U3MEPEHUS BEPTUKAIBHOM fedopmanuu o0pasia;
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- YCTPOWCTBO JUIsi W3MEpPEeHHUs TmomepeyHoi nedopmaruu obpasma (1o

3a1aHUI0).

Il puwmeuamnue —Ilnurel npecca I HarpyXeHus oOpas3na JOJKHBI OBITH
OTIIOJIMPOBAHBI WIIH IPUMEHEHBI IPYTHE CIIOCOOBI ISl YMEHBIIICHUS TPCHHUS.

5.2.3 IloaroroBKa K HCHBITAHUIO

5.2.3.1 OO6pa3en rpyHTa M3roTaBIUBAIOT ¢ y4yeToM TpeOoBanuii 5.2.1.3 u
5.2.14.

Jlist Bcex 00pa3loB MOMHUMO ONpeaesieHus HEOoOXOAUMBIX (HU3UYECKUX
XapaKTePUCTHUK JOJKHBI ObITh OTMEUYEHBI XapaKTEPHbIE 0COOEHHOCTH (CIOUCTOCTb,
TPEUIMHOBATOCTb, HAJIMYKE BKIIOUCHUH U 1Ip.).

5.2.3.2 O6pasen TJIMHUCTOTO TPYHTA, U3TOTOBJICHHBIA METOJOM PEXKYIIETO
KOJIbIIa, U3BJIEKAIOT U3 KOJbIA C IOMOIIBIO BBITATKUBATENS.

5.2.3.3 OOpazer; rpyHTa MOMEIIAOT B IIEHTPE OMOPHOW IUIMTHI Ipecca U
MPUBOJIAT B COMPUKOCHOBEHHE C HUM BEPXHIOIO TUIOIIAJIKY Mpecca.

5.2.3.4 VYcraHaBIMBAaKOT yCTPOWCTBA JUIA MW3MEPEHUS BEPTHUKAIbHOMN
Harpy3KH, BEpTUKAIbHOW W MonepeuHoil nedopmainuu oOpasiia U 3auchiBaIOT UX
HayaJbHbIC TOKA3aHUS.

5.2.4 IIpoBeeHUE UCTILITAHUA

5.2.4.1 HarpyxeHue oOpaslia MOJYyCKaJAbHOTO TpPyHTa MPOBOMST
paBHOMEpHO, 0O€3 ymapoB, YBEIWYWBas HArpy3Ky HEMPEPHIBHO C 3aJaHHOU
CKOpPOCTBIO HArpyXeHus WU CTyneHsMH. CKOpPOCTh HENPEPHIBHOTO HATPYKEHUS
o0pasia MmoyCKaJIbHOTO TPYHTA JIOJDKHA COCTABIIATH B 3aBUCUMOCTH OT 3HAYCHUS
R. 0,1- 0,5 MIla/c, a mpu cTyneHYaTOM Harpy>KeHUU - IpUHUMAThCS paBHOU 10 %
3HaueHUs R..

Harpyxenue obpasia TIIMHACTOTO TPYHTA MPOBOIAT C 33JaHHOU CKOPOCTHIO
pUpAIEHUs OTHOCUTEIBLHOW BepTUKAIbHON nedopMmaninu oOpasiia, BeIOUpas ee B
3aBUCUMOCTH OT TMpeJIojaracMoil MpPOYHOCTU TpyHTa R, Tak, 4TOObl BpeMs
MPOBENCHUS] WCHBITAHUS COCTABWIO 2—15 MHH, 94TO OOBIYHO COOTBETCTBYET
ckopoctu 0,5 % - 2 % 3a 1 muH. bonee HU3KYIO CKOpPOCTh BBIOMpAIOT Jis

00pa31oB ¢ MEHBIIUMH J1ehOpMALIUAMHU TP Pa3pyLICHUH.
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5.2.4.2 Beptukansusie naedopmammu 00pasiia U3MEPSIIOT C TOTPEIIHOCTHIO

0,01 MM g rnmuHuCTBIX TpyHTOB M 0,001 MM - 17 IOIMYCKanbHBIX TPYHTOB U
PETUCTPUPYIOT UX B MPOLIECCE HATPYKEHUSI HE MEHEE YEM TP JIECATU 3HAYCHUSIX
HaIPsDKEHUS 10 pa3pyLIEHUs.

5.2.4.3 WcnpiTanue mpoBOJAT 10 pa3pyllieHus o0pasua, T.e. 10 JOCTUKEHUS
MaKCUMAJIbBHOTO 3HA4Y€HUsI BEPTUKAJIbHOW Harpy3ku. B ciiydae wucnbITaHus
oOpasia IIMHUCTOTO TPYHTa MPH OTCYTCTBHH BHUIMMBIX NMPU3HAKOB Pa3pyIICHUS
UCIIBITAaHUE TIPEKPaIllaloT TpPU OTHOCUTEIBHOW BEPTUKAJIBHOM aeopManuu
obpasna € =15 %.

52.44 ]Jlns ompeneneHus MoAyis nepopMandd U MOIYJS YOPYroCTd
NOJIyCKAJIbBHOIO TPYHTa HCIBITAHUE HE JOBOAST JO paspylleHus oOpasua,
ocTaHaBiuBasi ero npu Hanpspkenun 50 % - 60 % 3Hauenus R.. Ilpu
HEOOXO0JMMOCTH IPOBOAST pas3rpy3Ky oOpasiia B TOH e MOCIeI0BaTEIbHOCTH, YTO
U HarpysKy.

5.2.4.5 Jlna omnpenenenus koddduimeHnta mnomnepeyHor nedopmaruu u
kodpdummenta IlyaccoHa mOMyCKadbHOTO TPYHTa B TIPOIECCE HCIIBITAHUS

U3MEPAIOT TMornepeyHsbie qedopmaiuu odpasia Mpu Harpy>KeHUH U pasrpysKe.

5.2.5 O0pabdoTka pe3y/IbTaTOB
5.2.5.1 Ilpenen mpo4HOCTH HA OJIHOOCHOE cxatue R, Mlla, nomyckaiabHOro

rpyHTa U riauHucToro npu € < 0,1 Beraucisiror ¢ ToudHoctsio 0,1 MIla o dopmyre

R =101, (5.9)
c AO

rae I — Harpyska, pu KOTOpOM IPOUCXOIUT paspylienue, kH;

Ay — HauaNbHAs IOMAb MONEPEUHOr0 CeYeHNs 00pa3Ia IPyHTa, CM".

IIpenen mNpOYHOCTHM TIIMHUCTBIX TpyHTOB mnpu € > 0,1 BbUUCHAIOT
no ¢opmyne (5.9), rae BMeCTO A¢ NPUHUMAIOT TEKYLIYIO IUIOMAJb A CPEAHErO
IONEPEYHOI0 Ce4YeHMsI o0pas3lia, BBIUYMCICHHYIO IO pe3yjbTaTaM H3MEPEHHUs

nonepeyvHoit nedopmaruu 0o6pasia, Wiu B COOTBETCTBUU C MPUIIOKEHHEM B.
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5.2.5.2 lns BeruucieHus AepOpPMAIIMOHHBIX XapaKTEPUCTUK MOITYCKaTbHBIX
TPYHTOB MO W3MEPEHHBIM B MPOIECCE HUCIBITAHUS 3HAYCHUSM BEPTUKAIBHBIX U
nonepeyHblx  jgedopmaumii  oOpas3ua,  COOTBETCTBYIOUIMM  Pa3IMYHBIM
BEPTHUKAJIbHBIM HANPSIKEHUSIM G, CTPOAT Ipapuku 3aBUCUMOCTU € = f(G) U & =
flo) (cMm. mpunoxenue I'), rme € W €& - OPOJOJBbHBIE W NONEPEYHBIE
OTHOCHTEJIbHBIE eopManiuu oOpasua.
52.53 Moayns nebopmanmu E u  kodhduIMEHT momepeyHou
nepopmanmu 9 B 3aJaHHOM JHMANa3oHEe HANPSHKEHWH AG  BBIYHCISIOT 10

Harpy304HbIM BETBSIM 3aBUCUMOCTEH € = f(C) U & = f(G) 1o dopmyam:

Ao

E=2= (5.10)
Azq

9=32 (5.11)

Mopnyns ynpyroctu E, u  koaddunuent Ilyaccona O, BBIYHUCIIOT B

TOM K€ JuamnazoHe HamnpsokeHuid no dopmyrnam (5.10) u (5.11), B KOTOpBIX
3Ha4YCHUS Ag; U Ag; TPUHUMAIOT MO Pa3rpy30UHBIM BETBSIM 3aBUCUMOCTEN € = f(G)
ueg =f(o).

5.3 MeToa TPEeXOCHOIO CKATHUS

5.3.1 CymHocTh MeTOAa

5.3.1.1 HcneiTanue rpyHTa METOAOM TPEXOCHOIO CXKATUS MPOBOAAT IS
ONpPENCIICHUST CIACAYIONIUX XapPaKTEPUCTUK MPOYHOCTH U AeHOPMUPYEMOCTH B
COOTBETCTBHUM C 33JaHUEM M MPOrPAMMOMN UCIBITAHUI: yIJla BHYTPEHHETO TPEHUS
(, YIEIBHOIO CLEIUIEHUS ¢, COINPOTUBIECHUS HEAPEHUPOBAHHOMY CIBHUTY C,,
kKodhduimenTa QUIBTPALMOHHON KOHCOIMAALMHU C,, UIsl BOJOHACHIIIEHHBIX B
OPUPOJIHBIX  YCIOBUSIX  TECKOB, TJMHUCTBIX, OpPraHO-MUHEPAIbHBIX U
OpraHUYECKUX TPYHTOB W MOAyJs nedopmanuu E u ko3 duirenTa nornepeyHon
nedopmaruu 9 a1 TFOOBIX TUCTIEPCHBIX TPYHTOB.

5.3.1.2 DT XapakTepUCTUKHU OINPEACISAIOT IO pe3yibTaTaM MCIbITAaHUN
0o0pa3lioB B KaMmepax TPEXOCHOTO CXKaTHsl, AAIOUIUX BO3MOXKHOCTH OOKOBOTO
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pacuiupeHus oOpas3na TpyHTa B YCIOBUAX TPEXOCHOIO OCECUMMETPUYHOTO
CTaTUYECKOTO HArpy>XeHUs MpU G| > G, = C3,

r7ie 6; — MAKCUMaJIbHOE IIaBHOE BEPTUKAIBHOE HAIIPSKEHUE;

G,, 03 — MUHUMAaJIbHbIE, OHU K€ MPOMEKYTOUYHbIC TJIABHBIE TOPU3OHTAJIbHbBIC
HaIpPsHKEHUS.

5.3.1.3 HcnoelTanuss 10O OIPENEICHUIO ITPOYHOCTHBIX XapaKTEPUCTHUK
IPOBOJAT JO pa3pyllieHusi oOpas3la MPUIOKEHUEM BEPTUKAIBLHON HArpy3ku Mnpu
3aJIaHHOM BCECTOPOHHEM JIaBJICHUH (JIaBJICHUU B Kamepe) Ha oOpasell Gs.

[Ipumeuanue — Ilpu coorBeTcTBYIOIIEM 00OCHOBAaHUU MOTYT OBIThH
MPUHATHI APYTUe TPACKTOPUU HATPyKEHUs1 00pa3lia FPyHTA MPU UCTIBITAHUSX.

5.3.1.4 UcnpiTanus 1jis ONPENEIEHHs. YaCTHBIX 3HAYEHUH (¢ U ¢ HPOBOMAT
HE MEHEe ueM IJisi TpeX HJACHTHUYHBIX 00pasloB HCCIEAYyeMOro TpYyHTa MpU
pPa3TUYHBIX 3HAYEHUSX BCECTOPOHHETO JaBJICHUS Ha 00pa3ell.

Wcnibrtanus 1u1st onpeeneHus XapakTepUCTUK AeOpMUPYEMOCTH MPOBOIST
MPUWIOKEHUEM BEPTUKAJIBLHON HArpy3Kd MpH 33JaHHOM BCECTOPOHHEM JIaBJIEHUU
Ha o0pa3zell.

5.3.1.5. WcnbplTanus npoBOJASAT MO CIEAYIOIINM CXEMaM:

- HEKOHcoJuaupoBaHHO-HeapeHupoBanHoe (HH) wucneitanue - nos
onpe/eeHUs] COMPOTUBIICHUS HEIPEHUPOBAHHOMY CIBUTY C,, BOJOHACHIIIICHHBIX B
OPUPOAHBIX YCIOBHUSIX TIWHUCTBIX, OPraHO-MUHEPAIbHBIX U OPraHUYeCKHUX
TPYHTOB NPUPOJHON MIIOTHOCTH;

- KoHconuaupoBaHHO-HeApenupoBanHoe (KH) ucnbiTanue ¢ m3mepeHuem
MIOPOBOTO JABJICHUS - UIS ONPEIEICHUS XapaKTEPUCTHK MPOYHOCTH ¢ M C W
KOHCOJIMJALUU ¢, IS BOJOHACHIIICHHBIX B MPUPOAHBIX YCIOBUSAX JUCHEPCHBIX
I'PYHTOB;

- KOHCOIuaupoBaHHO-ApeHupoanHoe (KJ) ucnpiTanue - 1 onpeaeaeHus
XapaKTEPUCTUK MPOYHOCTH ¢ M ¢ M Kod(duuueHTta KOHCONMIAUMHU C,
BOJOHACHIIIICHHBIX B  TMPUPOJHBIX  YCIOBUAX  JHUCIEPCHBIX TPYHTOB U

XapakTepuCTHK nedopmMupyeMocTd £ u § 11t MOOBIX AUCTIEPCHBIX TPYHTOB.
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5.3.1.6 Jlna wucnblTaHUM HMCHOJB3YIOT 00paslbl IPYHTAa HEHAPYIIEHHOI'O
CJIOKEHUS C MPUPOJHOM BIIAXKHOCTBIO MJIM 0Opa3lbl HAPYILIEHHOTO CIIOXEHUS C
3a/IaHHBIMU 3HAYEHUSMHU IJIOTHOCTU U BJIAKHOCTH.

5.3.1.7 O0pa3upl AOIKHBI UMETH (HOPMY LUIUHIPA JUAMETPOM HE MeHee 35
MM M OTHOIIEHHEM BBICOTHI K AuameTpy ot 1,85 no 2,25.

Huamerp oOpasuna BbiOMpaeTcs Tak, 4YTOObBI MaKCHUMAaJbHBIM pa3Mmep
BKJIFOUEHUH HE MpeBbIan 1/6 ero nmamerpa.

5.3.2 Ob6opynoBanue u mpudOPbLI

5.3.2.1 B cocTaB yCTaHOBKM ISl HCTIBITAHUS TPYHTOB METOJAOM TPEXOCHOTO
CXKATHUSA JI0JKHBI BXOJIUTh:

- KaMepa TPEXOCHOI0 CKaTusg C HaOOpOM IKECTKUX CIUIONIHBIX H
nephOpUPOBAHHBIX MITAMIIOB U YIIIOTHUTENICH K HHM;

- YCTPOMCTBO JUIsl CO3[aHUs, TMOJJCpKAaHWUS M H3MEPEHUs IaBJICHUS B
Kamepe;

- MEXaHU3M JJI BEPTHKAIBHOTO Harpy>KeHust oopasia;

- YCTpOMCTBa JUIsi U3MEPEHHUs BEPTUKAIbHBIX U OOBEMHBIX JAedopMariuii
obpasiia;

- yCTpoOMCTBa [JIi H3MEPEHHs I[OPOBOIO JABJICHMS, OCHOBAHHbIE Ha
KOMITEHCAIIMOHHOM NPUHIIMIE, U JATYUKHU JaBICHUS BHICOKOM KECTKOCTH;

- CUCTEeMa MPOTUBO/IABIICHHUS.

[IpuHnunuagbHas cxeMa KaMepbl TPEXOCHOTO CKAaTHs MPUBEJICHA B pa3jiese
JI.1, a 6mok-cxema — B pasnene /.2 npunoxenwns /.

5.3.2.2 KoHCTpyKIMsl KaMepbl TPEXOCHOT'O CXKATHSI 10JIKHA 00€CIIEYNBATD:

- OOKOBOE pacIIMpeHue o0pasiia;

- OTKaTHe BOJbI U3 00pasIia;

- TEPMETUYHOCTh OCHOBHBIX JI€TAJICH;

- MUHMMAaJIbHO BO3MO>KHOE TPEHHE IITOKA BO BTYJIKE KAMEPHI;

- U3MepeHue o0beMa )KUAKOCTH, 3aKaYuBaeMOM B KamMepy.

5.3.2.3 HsmepurenbHble ycTpoicTBa (IPUOOPHI) JOJDKHBI OOECIeurBaTh

MOTPENIHOCTh U3MEpEHuil He Ooee:
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- IIPY U3MEPEHUH BEPTUKAIBHON Harpy3ku Ha oOpazen — 2 % Harpys3ku npu
paspyuieHuu oopasia;

- IPY U3MEPEHUH HATPsDKEHUs OT Beca mramna - 1 klla;

- IPY U3MEPEHUH JIaBIICHUS B Kamepe — 2 % 3a7JaHHOTO;

- IPY U3MEPEHUU BepTUKAIbHOU Aedopmanu oopaszua — 0,01 mm;

- IIpu U3MepeHuu o0beMHbIX nedopmanuii odpasua — 0,05 % HavanbHOTO
obbema oOpasma.

5.3.2.4 Kamepy TpexXOCHOTO CXKaTUsi TapuUpPyOT B COOTBETCTBHH C
TpeOoBaHusIMU npuioxenus [, pasmen /1.3.

5.3.3 IlIoaroToBKa K HCHBITAHUIO

5.3.3.1 OO0paszenr TpyHTa BBIPE3alOT W3 MOHOJUTAa TMPH  TTOMOIIU
METATTMYECKOTO IMJIMHAPA C 3a0CTPEHHBIM HI)KHMM KOHIIOM, JTUOO CTPYHOH Ha

CIEIMaJIbHOM MOBOPOTHOM CTOJIMKE MO MA0JIOHy ¢ yueToM TpeboBanumii 5.3.1.7.

ITpumeuanue— [ng ymMeHblleHUuss TpeHUsl B Ipolecce BbIpe3aHHs oOpasma ¢
MOMOIIBIO IMIMHIPUYECKOW (OpPMBI €e BHYTPEHHHH auameTp noibkeH Obith Ha 0,5-1,0 mMm
0oJbllIe BHYTPEHHETO AMaMeTpa PexyIield KpOMKU.

5.3.3.2 Tlpu nomolM BbITAIKUBATENIsl o0Opa3ell M3BJICKAIOT U3 LUIUHAPA,
U3MEPSAIOT €ro BBICOTY M JIMaMeTp W B3BewMBaroT. [l yckopeHusl mpouecca
KoHcommaauuu obpasua mmHuctoro rpyHta npu KH w K] ucneitanusx
PEKOMEHJyeTCsl HakJIeMBaHWE Ha oOpasel] BEPTHKAIbHBIX II0JIOC BJIAXKHOU
¢unbpTpoBaNIbHOM Oymaru, mokpeiBaromieit He 6omee 50 % okpykHOoCTH 0Opasia.

5.3.3.3 Cuctemy NpOTUBOJABIICHUSI KaMepbl MpUOOpa TPEXOCHOTO CiKATHS,
NOABOJAIIEH BOAY K IITaMmaMmM, W OTBEPCTUS B LITaMIax 3aroJIHSIOT
JUCTUIIMPOBAHHOM J1€3a3pUPOBAHHON BOJIOM TIyTeM TMOJHSATUSA JABJICHUS B
CHUCTEME TPOTUBOJABJICHUS C TMOJHBIM BBITECHEHHEM Iy3bIPHKOB BO3IyXa.
W3nuiiek Boasl youparoT GuiIbTpoBaIbHOM Oymaroii.

5.3.3.4 Topubl 00pa3ia MOKPHIBAIOT BIAKHBIMU OYMa)KHBIMU (PUIIBTpaAMU U
MOMEIIAIOT €ro Ha OCHOBAaHHUE KaMepbl, CHA0KEHHOW HAaCBIIIEHHBIM BOJOU
HOPUCTBHIM AUCKOM. C MOMOIIBIO pAaCHIMPUTENS Ha 00pa3ell HaJleBal0T PE3UHOBYIO

o06onouky. Pacmmpurens cHumaroT. CBepXy YCTaHABIMBAIOT BEPXHUMN ILITAMIIL.
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3aerHJ'I$HOT O6OJ'IO‘-IKy Ha OOKOBBIX MOBCPXHOCTAX IOTAMIIOB PE3MHOBBIMU WJINA

MCTAJUIMYCCKUMU YIINIOTHUTCIIAMMU.

[Ipumeuanue— luamerp pe3suHoBOH 00OJOYKM B HEPACTSHYTOM COCTOSIHUHU
noskeH coctaBiATh 0,95-1,0 tuamerpa obpasua, ronuuaa — He 6onee 1 % nuamerpa obpasia u
MOJYJIb YIIPYTOCTH NpH pacTshkeHuu - He 6osee 1600 kIla (s 0607109Ku U3 TaTEeKCHOW PE3HHBI

Moaysb yrnpyroctu pasen 1400 kI1a).

5.3.3.5 OO6pa3zer; CBA3HOrO TPyHTa HAPYIIEHHOTO CJIOXKEHUS C 3aJaHHBIMU
3HAYCHUSMH TJIOTHOCTH W BJIQXHOCTH HM3TOTABJIMBAIOT B Pa3hbeMHOW (QopMe 1O
I'OCT 30416.

OO6pa3zer HECBA3HOTO IpyHTA (MIECOK) HAPYIIEHHOTO CIOXKEHUS (HOPMUPYIOT
HETMOCPE/ICTBEHHO B KaMepe Mpubopa TPEXOCHOTO CXaTws, IS O3TOTO Ha
BHYTPEHHIOIO TMOBEPXHOCTh Pa3zbeMHON (POpPMbI MPEBAPUTEIHHO IMOMEHIAIOT
PE3UHOBYIO0 000JIOUKY, KOHIIBI KOTOpOW 3armOaroT Ha Kpas (GopMmbl. PazbeMHytro
dbopMy yCTaHABIMBAIOT HA OCHOBaHWE KaMmephl. HwkHUI Kpall 000JI0UKH
(buKcUpyeTCcs HA OCHOBAHUM KaMEpBl.

5.3.3.6 ®opmupoBaHue oOpaslia Mmecka BEAYT METOJIOM CyXOWl MOCIONHOM
OTCBHITIKM WJIM METOJIOM IMOCJIOMHOTO OCaXJICHHsI MEeCKa U3 €ro B3BECH B BOJIE.
CBepxy Ha cQOpMHUpPOBaHHBIM OOpa3el] yKIaAbIBAeTCs OyMaXKHBIH (QUIBTP U
YCTAHABJIMBACTCS BEPXHUM IITaMII, HA KOTOPOM  3aKpEIUIIOT BEPXHUM Kpau
pe3uHoBoi obonouku (cMm. 5.3.3.4). Ilepen cuaruem ¢dopmbl B 00pasiie CO3AOT
HEOOJIBIIIOE OTPHUIIATEIbHOE TopoBoe AaieHue (He 6oiee 0,01 MIla).

[lepen BomoHachIlleHHEM 00pasila CyXOoro mnecka peKOMEHAYETCsS MPOIYTh
ero yraekuciabsiM razoM CO, noa nasienueMm He Oosee 10 klla B Teuenue 30 MuH,
KOTOPBIM BHOCJEACTBUU PACTBOPUTCS B BOJE 0€3 3allieMIIeHUs Ty3bIPhKOB Ta3a.

5.3.3.7 Ilocne mnomemnieHusi oOpa3na Kak HEHApPYIIEHHOTO, TaK U
HapYIIEHHOTO CJIO0KEHUSI HA OCHOBAHKME KaMephbl TPOBOJISIT CJICIYIOIINE ONEePALINU:

- KOPITyC KaMepbl C MOTHATHIM B BEpXHEE MOJOKECHUE U 3a(DUKCUPOBAHHBIM
IITOKOM YCTaHABIMBAaIOT HA OCHOBAaHWE U TNPOBEPSIOT MOJOKEHHE IITOKA IO
OTHOIIIEHUIO K IMIEHTPY 00pasia;

- KOpPIIyC KaMCPHhI 3aKPCIIAIOT HAa OCHOBAHUU
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- 3aMOJIHSIOT KaMmepy pabodeil KUIKOCThIO (J1e3a7pUpPOBAaHHON BOJION) C
MIOJTHBIM yTaJICHUEM ITy3bIPHKOB BO3TyXa;

- YCTaHABJIMBAIOT YCTPOMCTBO IJISI U3MEPEHUS BEPTHKAIBHON JehopMaiuu
oOpasiia;

- TPUCOCTUHSIOT YCTPOWCTBA JUIsi HM3MepeHuss oO0BeMHOW nedopMaruii
o0pa3ia 1 (WaM) MopoBOTO JAaBJICHUS (B 3aBUCHUMOCTU OT CXEMbI UCIIBITAHUI);

- 3alIMCBbIBAIOT HAYAJIbHBIC ITOKA3aHWA BCCX N3MCPUTCIIbHBIX YCTpOﬁCTB.

5.3.4 IlpoBeneHne HEKOHCOJUIAUPOBAHHO-HeapeHupoBannoro (HH)
UCTIBITAHUS

5.3.4.1 [IlpenBaputensHoe oOkatne (PEKOHCONHMIANNIO)  0Opa3ioB
BOJIOHACBHIIIICHHBIX B MPUPOJHBIX YCIOBUSAX TJIMHUCTBIX, OPTaHO-MUHEPAIbHBIX U
OpPraHUYECKUX TPYHTOB MPOBOJSAT JI0 BOCCTAHOBJICHUS MPUPOAHBIX MJIOTHOCTH U
nByx@azHoro cocrosinug no merony BDC B coorBercTBUM ¢ npuioxkenuem E,
paznen E. 1.

JlonyckaeTcsi MPOBOJUTH PEKOHCOIUAAIMIO B YCIOBUSIX OTCYTCTBHUS
JIpeHa)ka BCECTOPOHHHMM [aBJICHUEM B KaMmepe, pPaBHBIM CpPEIHEMY MOJHOMY
ObITOBOMY JaBiieHHIO, B TeueHue 30 muH. B KoHIle 3Tanma pexkoHCOIUAalUu
JOJKHO OBITH 3a()UKCUPOBAHO U3MEHEHHNE BBICOTHI 00pasua A#,.

5.3.4.2. Pazpymenue oOpasiia OpOBOIST MNPUIIOKEHHEM BEPTUKAIbHOU
Harpy3Kd Ipu paHee JTOCTUTHYTOM JIaBJICHUM B KaMepe U MEPEKPHITOM JIPEHAKE.
BeprukanbHyto Harpy3ky NpPUKIAJIbIBAIOT C 33JaHHON MOCTOSHHOW CKOPOCTBIO
nedopmMupoBaHusi oOpaslia - KHHEMAaTUYECKUH pEXUM WU CTYNEHSMU -
CTaTUYECKUU PEKUM.

[Ipu nepBOoM BHJAE HarpyXeHUs MPUIOKEHUE BEPTUKAIBLHON Harpy3ku
obOecreunBaeTCsl HEMPEPHIBHBIM  MPUPAIICHUEM BEPTHUKAIBHON aedopManun
oOpasia rpyHnra €; co ckopoctbio 0,5 % - 2 % B 1 mun. bonee Hu3kue ckopoctu
BBIOMPAIOT JIJIsl TIIMHUCTBIX TPYHTOB MOJIYTBEPAON U TBEPAOM KOHCUCTECHIIUH.

[Ipu BTOpOM BHJE HArpyKeHUs HArpy3Ky HPHUKIAABIBAIOT CTYIEHSIMU C

HHTCpBAJIaMU OT I5¢ a0 1 muH. Bonpuiue HHTCPBAJIbI BBI6I/IpaIOT JJIS TIIMHUCTBIX
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TPYHTOB IIOJIYTBEPJIOM U TBEPAOW KOHCHUCTEHUMU. 3HAYEHUE CTYIIEHU COCTABIIET
10 % »5¢¢deKTUBHOTO HAMPSKEHHUS - Pa3HOCTH MEXKIY MOJHBIM JaBICHHUEM B
KaMepe U MOPOBBIM JIaBJIEHUEM B 00pa3lie M0ciie peKOHCOINUIAINH.

5.3.4.3 Tloka3anusi mpubopa UIsi U3MEPEHUS BEPTUKAIBHOU AePopMariiu
oOpa3ua rpyHTa 3alMChbIBalOT HE pexe, yeM uepe3 1 % npedpopmaumm npu
KMHEMaTUYECKOM pEeXUME WIM B KOHIE KaXJOM CTYNEHM Harpy3ku Ipu
CTaTUYECKOM PEKUME HArpyKEHUS.

5.3.4.4 UcnelTanue NpoOAOIDKAIOT JIO MOMEHTa paspyuieHus oOpasua
(IoCTMXKEHUSI MAaKCUMYyMa OCEBOM HArpy3kH) WIIM JO JOCTUKEHUS OTHOCUTEIbHON
BEepTUKaIbHON Jedopmaruu obpazua ¢ = 0,15 (B 3aBUCHMOCTH OT TOIO, YTO
HACTYIUT paHblLIE).

5.3.4.5 Tlocie oxoHuUaHUs UCHBITaHUS OoOpa3el pasrpy’KarT, cOpachIBarOT
JABJICHUE B KAMEPE U CIMBAIOT PaO0YYIO )KHIKOCTb.

5.3.4.6 OOpa3zer rpyHTa U3BJIEKAIOT U3 KaMEPhl U OTOUPAIOT U3 HEro MPOOHI
JUIs  KOHTPOJBHOTO ONpENENeHUs BIaXHOCTH. /[l Quxcanum xapakrtepa

paspymieHust oopaser] GoTorpagpupyror.

5.3.5 IlpoBeneHue KoOHcOJMAMPOBaHHO-HeapeHupoBanHoro (KH)
HCHBITAHUS

5.3.5.1 llepen Havaom npoBenenuss KH wucneitanusa npoBoasT
PEKOHCOIMIALUI0 U BOJOHACHIIEHUE 00pasia no metoay BOC (cm. npuiioxxeHue
E, paznen E.1) u, eciii 5T0 HEOOXOAMMO, TPOIOKAIOT BOIOHACKHIIIICHUE METOIOM

IpOTUBOJABIEHUS (cM. puitoxxenue E, paznen E.2).

[Ipumeuanne - [IpeasapurensHoe BOJOHACHIIICHHE HEOOXOAMMO JUI KOHTPOJIS
MIOPOBOTO JIaBJIeHUs U 3((HEKTUBHBIX HAPSHKECHUN B 00pasiie B MpoLecce UCTBITAHMUS.

5.3.5.2 JIonoAHUTENBHOE YIUIOTHEHHE (KOHCOMUAALMIO) 00pa3ia MpoBOIAT
IyTEM YBEJIWYEHHUS BCECTOPOHHETO (M30TPOMHOIO) MaBJICHUS B KaMmepe Ipu
OTKPBITOM JIpEHAXKE C MOJJCpPKAHWEM B CHCTEME IPOTHUBOJABICHUS 3HAYCHHS
JaBJICHUS, PABHOTO IOPOBOMY JaBJICHHWIO, JOCTUTHYTOMY Ha  CTaJHud

PEKOHCOJMJAUU U BojAoHAachieHus (cMm. 5.3.5.1). 3HaueHue AaBieHUA G3 NpH
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KOHCOJIMAAauu OIpPCACIIACTCA CYMMOﬁ JaBJICHUSI B KaMeEpe, JOCTUTIHYTOI'O Ha

CTaau PECKOHCOJIMAAIINN, U 3aJaHHOTO JAaBJICHUA KOHCOJIMAAIIUU G..

Il puwmegyanue — [IporpaMMoii UCHBITAHUN MOXET OBITH MPEAYCMOTPEHA
AHU30TPOIHAS KOHCOIHU AN 00pasiia rpyHTa.

5.3.5.3 3HaueHWe MaKCHMaJbHOIO JABICHUS KOHCOMUIAUHMHU G max
HEOOXOJMMO Ha3HA4YaTh B 3aBUCUMOCTH OT IMPEAIOIaraéMoro HampsiKEHHOTO
COCTOSIHUS TPYHTOBOT'O MacCHBa (C y4€TOM PACUETHBIX HATPY30K OT COOPY>KEHUS U
OwITOBOrO NapyieHus). OcTanbHbIC 3HAYCHUSI JIaBJICHUN KOHCOIMAAIIMN HAa3HAYAIOT
KAaK 4aCThb OT G max (HampuMmep, 0,256 ma, 0,9G max ¥ T.4.). IIpu orcyrcTBUM
yKa3aHHBIX JaHHBIX 3HAUYEHUS G, MPUHUMAIOT B COOTBETCTBHH C TabmuIEei 5.6.

Bcectoponnee naBieHMe B KaMmepe 0  JIOCTDKCHHS — JIaBJICHUS
KOHCOJIMJALIUU TIEPEAAI0T CTYNMEHSIMU - AG.. 3HAUEHUS CTYNEHEH NaBJICHUS AG,
NPUHUMAIOT B COOTBETCTBUM C Tabiuied 5.6 WM paBHBIMU YJIBOCHHBIM
3HAYCHUSIM MPEbIAYIIEH CTYIICHH.

Tabnuma 5.6— JlaBieHue KOHCOJMWIAIMKM W CTYIICHHW JaBICHUS Ha oOpaserl
rpyHTa

HaBnenue Crynenu
['pyHTHI KOHCOJUJAIUHU C.,| JAaBJICHUS
MlIIa Ac., MIla
Ilecku KpynHbIE U CPEAHEN KPYITHOCTH IJIOTHBIE; 0,1 no
rausel ¢ [; £0,25 0,1;0,3; 0,5 c.=0,1n
nanee 0,2
Ilecku cpegHeld KpymHOCTH, CpEIHEH IUIOTHOCTH, MECKHU
MEJIKHUE TUIOTHBIE U CPEAHEN MJIOTHOCTH; 0,05 no
CyIIECH U CYyrIMHKH ¢ 7 < 0,5, TIMHEI ¢ 0,1m
0,25<1,<0,5 0,1;0,2; 0,3 nanee 0,1
Ileckn cpenHell KpYMHOCTH U MEJIKHE PBIXJIbIE, IECKH 0,025 no
IBIJICBATHIC HE3aBUCHUMO OT IJIOTHOCTH; 0,05u
CyNecH, CYIJIMHKM | TIuHbI ¢ I; > 0,5 0,1;0,15; 0,20 nmanee 0,05
Oprano-MuHepanbHbIe U OPraHUYECKUE TPYHTHI 0,05; 0,075; 0,1 0,025

30



I'OCT 12248-2010

5.3.5.4 Kaxnayr CTyleHb BCECTOPOHHETO MAABJICHUS MPU KOHCOJIUIALNU
BbIJICP’KUBAIOT HE MEHEE:

5 MUH —/1J14 TIECKOB;

15 MUH — 17151 TIIMHUCTBIX, OPraHO-MUHEPATIBHBIX U OPraHUYECKUX TPYHTOB.

KoHeunyto cryneHb AaBieHHs] JUIsl TJIMHUCTBIX, OPraHO-MHUHEPAJIbHBIX H
OpPraHMYeCKUX TPYHTOB BblAEpKUBaOT A0 3aBepwieHus 100 % - Hou
(GUIBTPAIIMIOHHON KOHCOMUIAIH 00pas3iia.

B mpouecce koHconMmanuu Ha KOHEYHOW CTYNEHHM IABJICHUS MPOBOAST
U3MepeHne 00beMa BEITECHEHHOM KUAKOCTU AV,

5.3.5.5 Jlna onpeaeneHuss BpeMeHu okondanus 100 % - HoH
bunbTpaliMoHHON KoHconuaauuu (cM. 5.3.5.4) B mpoliecce UCHBITAHUS CTPOST
rpaduk 3aBUCHMOCTH 00beMHON Aedopmaruu  oOpa3ua AV OT KBaapaTHOTO
KopHS ®3  BpeMeHH AV = fiz/t)  (BO3MOXKHO TaKxke WCIIOJIb30BaHNE
ngorapubmuueckorr  mkanel AV = f(Igf)). Bpems 100 % - HOM KOHCONMHMmauu
(ti00) OIpEeAeNAloT MO AaHAJIOTMM C KOMIIPECCUOHHBIMH HCHBITAHUAMH B
COOTBETCTBUHU C npuiioxkenrem K.

[loxazanus npubopa nans u3MepeHus oOBEMHOW Aedopmaiu obdpasua
IpyHTa PETUCTPUPYIOT B KOHIIE MPUIIOKEHUSI KaXJAOW CTYNEHU BCECTOPOHHEIO
naBneHus Acs (cMm. 5.3.5.4). Ha KOHEUHOI CTYIIEHH JaBJICHUS IPH BbIIECPKUBAHUN
ee 1o 3asepuieHus 100 % ¢uiabTpallmOHHON KOHCONMJALMU 00paslia MOKa3aHUs
CHUMAIOT C MOCTENEHHBIM YBEJIMUYEHUEM HHTEPBAJIOB BPEMEHH, HAIPUMED, YEPE3
0,2,0,5,1,2,5,10, 15,30 mun, 1, 2, 4, 8 4 u gajee B Ha4yaJiec ¥ KOHIIC KaXKIOMU
CMEHBI.

[IpumMedanue— YKkazaHHOE BpeMsl CHATHUS MOKa3aHUH MOXeET ObITh HECKOJIBKO
U3MEHEHO JUIsl yN00CTBa MOCTPOSHUsI KPUBOM KOHCOJIHMAALUKN METOJOM «KBaJpaTHOIO KOPHS U3
BPEMEHI.

5.3.5.6 Jlns onpenenenust ko3¢ duiineHTa GUILTPAITMOHHON KOHCOJHIAIIAN
¢, NCTIONB3YIOT rpaduky 3aBUCHMOCTH AV = f{/t ) mmu AV = £ (1gf) (cMm. 5.3.5.5), no

KOTOpbIM omnpenenstor Bpemss 90 % - HO#M (too)) wm 50 % - HOM  (ts0)
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koHconmuaanuu. KoapdunuenT GuabTpaninoHHOW KOHCOMUAAIMU BBIYUCISIOT TO
dopmyre K.1 mm K.2 npunoxenus K.

5.3.5.7 Tlocne 3aBepiieHHs TMpolecca KOHCOMUAAIMU  (PUKCUPYIOT
u3MeHeHnue oobema AV, o00pasna U BEPTUKAIBHOE CKaThe A/, W MEPEKPBHIBAIOT
JIPEHAK.

5.3.5.8 Pa3pyuienue rpyHTa npoBoAsAT 1o aHajmoruu ¢ 5.3.4.2 — 5.3.4.4 no
JIBYM PEXKHUMAaM HarpyKeHUs.

[Ipy KHHEMAaTUYECKOM pEXUME HArpyKEHUsS MAaKCUMAJIbHYIO CKOpPOCTb
nedopManuu onpenensoT B COOTBETCTBUU € pazaeioMm E.3 npunoxenus E  nns
KH ucnsbiTanuii.

[Ipu cTaTmyeckoM peKUME Harpy3Ky NMpPUKIaJAbIBAIOT CTYNEHAMH. 3HAYEHUE
crynienn coctaBisieT 10 % »¢¢deKkTuBHOrO HampsHKEHUS - Pa3sHOCTH MEXKIY
MOJIHBIM JIaBJICHMEM B KaMepe U TIOpOBBIM JIaBJI€HHEM B o0pasle mocie
PEKOHCOJIUJIalluM, WM 33aJaHHOrO MporpamMMod wucneiTaHuid. Kpurepuem
3aBEPIICHUS CTYIICHU HArpyKEHUs SIBISICTCS JOCTHKEHUE CKOPOCTH AedopMaini,
ompenensaeMoi B cooTrBeTcTBUUM ¢ pazgenom E.3 mpunoxenus E mis KH
VCTIBITAaHUU.

5.3.5.9 Ilokazanus mpubopa mjisi U3MEpPEHHs] BEPTUKAIBHOW Jedopmariuu
o0pasiia perucTpupyroT He pexe, 4yeM uepes Kaxpii 1 % nedopmaruu.

[Ipu cTaThyeckoM pexUME Harpy>KeHHUs MOKa3aHUs PETHCTPUPYIOT Yepe3
KaXble 2 MUH.

5.3.5.10 HcnpiTanue mpoBOmAT 1m0 paspyiieHus oodpasma (cm. 5.3.4.4) u

Jajee MpoBOAAT ONEpaLMU B COOTBETCTBUM C 5.3.4.5, 5.3.4.6.

5.3.6 IIpoBegeHue  KOHCOJHUIAUPOBAHHO-APEHUPOBAHHOIO (KT)
HCIBITAHUSA

5.3.6.1 Ilpu npoBenenun K/ vicnibITaHMii BOJOHACKIIIEHHBIX B MPUPOIHBIX
YCIOBHUSIX TPYHTOB oOOpasel; TrpyHTa BOJOHACHIINIACTCS U YIUIOTHSIETCS B
cootrBeTrcTBHHU ¢ 5.3.5.1 —5.3.5.5.

KoadpunmeHT punbTpainoHHON KOHCOJIUIAINH ¢, OTIPEIEIIOT 110 5.3.5.6.
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5.3.6.2 [locne ymioTHeHus1 oOpa3el rpyHTa UCIBITHIBAIOT JUJISl ONIPENEIICHUS
XapaKTEPUCTUK MPOYHOCTH B COOTBETCTBUU € 5.3.6.3 — 5.3.6.6, a 1y1s1 onpeesieHust
XapaKTePUCTUK AeHOPMUPYEMOCTH — B COOTBETCTBHHM C 5.3.6.7 — 5.3.6.11.

5.3.6.3 K]l wucnelTanus Uil ONPENENCHUS XAPAKTEPUCTUK IPOYHOCTH
NPOBOAST B YCIOBHUSX OTKPBITOIO JpEHa)Xa NpU MOAIEPKAHUU 3HAYEHUS
IIPOTUBOAABIICHHUS, JOCTUTHYTOTO Ha ATale PEKOHCOJUJIAUUA U BOJOHACHIIICHUS.
ITpu 3TOM OOpasen; HarpyXarT BEpTUKAJIbHONM HArpy3Kol 10 paspylIeHHs NpU
IOCTOSIHHOM BCECTOPOHHEM JIaBJICHUM B KaMmMepe O3, OIpEaeieMOM B
cootrBeTcTBUM ¢ 5.3.5.2 — 5.3.5.3 nim npu MHBIX yCIOBUAX Harpy>Ke€HWs, Mpeay-
CMOTPEHHBIX NPOrPaMMOM UCIIBITAHUM.

5.3.6.4 Pa3pyuienue rpyHTa OpOU3BOASAT NPU MOCTOSHHOM BCECTOPOHHEM
JABJIEHUU B KAMEPE G3 110 JIByM PEKUMaM HarpyKeHUsl.

[Ipy KMHEMAaTHYECKOM pPEXHME MaKCHUMaJbHYIO CKOPOCTh naedopmanmu
ONPENEIISIIOT B COOTBETCTBUU ¢ paznesioM E.3 npunoxenus E g K/ ucnbiranuii.

[Ipu cTaTMueckoM peXuMe BEPTHKAIbHOE JaBJICHHE Ha 0Opasel mepesaroT
cTyneHsAMH, paBHbIMH 10 % 3aJaHHOTO BCECTOPOHHETO [ABJICHHS B KaMmepe.
Kpurepuem 3aBepuieHus CTYNEHU HArpyKEHUs SIBJIAETCS JOCTUKEHUE CKOPOCTHU
nedopmanuu, onpenenseMoi B COOTBETCTBUU ¢ pazaenomM E.3 npunoxenus E niis
K1 ucnbITanui.

5.3.6.5 Ilpy KMHEMaTUYECKOM pPEXHME HArpyKeHHsl MOKa3zaHHs Mpudopa
JUTSL UBMEPEHUsI BEpTUKaIbHON Aedopmanirii o0pasiia 3alrChIiBAlOT HE PEXe, YeM
yepe3 Kaxabid 1 % gedopmanuu.

[Ipn crarnyeckoM peXHME HArpyKE€HUs IOKa3aHWs 3aIlMChIBAIOT YeEpe3
Kaxxnple 10 MuH.

5.3.6.6 VcnbiTanue mpoBOAsT A0 pa3pyimieHus oopasma (cMm. 5.3.4.4) u nanee
IIPOBOASAT ONEPALMU B COOTBETCTBUM € 5.3.4.5 1 5.3.4.6.

5.3.6.7 VicubiTanus JyUisi ONpEAeNieHUs XapaKTEPUCTHK AePOPMUPYEMOCTU
BOJOHACBIIEHHBIX B MPUPOJHBIX YCIOBHUSIX IPYHTOB MPOBOJAT MPU NOCTOSHHOM

BCCCTOPOHHCM JIaBJICHUU B KaMCPC G3.
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BeptukanpHyto  Harpy3ky —IpujiararoT C 3aJaHHOH CKOPOCTBIO
nedopmupoBanusi o0Opaslla - KHHEMAaTHYECKHH PEXKUM  JHOO0 CTYNEHSMH -

CTaTUYECKUH PECKUM.

5.3.6.8 CryneHu naBieHUs B 3aBUCHMOCTH OT BCECTOPOHHEIO JABJICHUS B

Kamepe NpUHUMAIOT 1o Tabiuiie 5.7.

Tab6nuna 5.7 — CryneHn BepTUKaJIBLHOTO JABJICHHS Ha 0Opaszel rpyHTa

CryrneHb BepTUKAJIBLHOTO JaBJICHUS Ha o0pa3el] TPyHTa,
I'pyHTHI % 3a1aHHOTO BCECTOPOHHETO JaBJIEHUS B Kamepe Mpu
HOMEpax CTyNEHEn
-5 2-6 -s 7-1 W nanee
[Teckn 30 30 15
Cynecu 10 20 10
Cyrmusku ¢ I; £0,5 10 20 10
Cyrnunku ¢ I, > 0,5 8 15 8
I'muner ¢ I; <0,5 6 15 6
I'manwi ¢ [, > 0,5 5 10 5
OpraHo-MUHEpaJIbHBIE 1
OPraHUYECKHE TPYHTHI 5 10 5

5.3.6.9 CkopocTth aedopmanuvl Mpu KHHEMAaTUYECKOM PEXKUME HArPYKEHUS
U KpUTepuil ctabmimzanuu aegopMalvd Ha CTYNEHU MPHU CTATUYECKOM PEKUME
BBIOMPAIOT MO aHajoruu ¢ 5.3.6.4.

5.3.6.10 Iloka3anust npuOOPOB ISl U3MEPEHUST BEPTUKAIBHBIX U OOBEMHBIX
nedopmaiuii odpasiia Npu KMUHEMATHUYECKOM PEXUME PErUCTPUPYIOT HE PexKe,
gem uepe3 0,5 % nedopmaruu.

[Ipu cTaTudyeckoM peXKUME T[OKa3aHWs 3alUCHIBAIOT HAa KaXJIOH CTYNEHH
JTABJICHUS:

-uepes 1, 5, 15, 30 mun u nanee yepes 0,5 4 — 111 IECKOB;

- uepe3 1, 5, 15, 30 mun, 1, 2, 4, 6 u 8 4, a 3aTeM B Hayajie U B KOHIIE
paboyero AHs — ISl TIIMHUCTBIX, OPraHO-MUHEPAJIbHBIX U OPTaHUYECKUX TPYHTOB.

5.3.6.11 Ilpm mposenennmn KJ| ucnblTaHuil Ui ONpEneneHUs MOIYJIS

nedopmalii  HEBOJOHACHIIIIEHHBIX B TMPUPOJHBIX YCJIOBHUSX TPYHTOB oOpaszell
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VIUIOTHSIIOT TPU  OTKPBITOM JIp€Haxke ©0e3 MPOTUBOJABICHHUS, IOBbIIIAS
BCECTOPOHHEE JIaBJICHUE B KaMepe CTYIEHSMH J0 33JaHHOTO 3HAYEHUS G3 = O..
3HaueHusl CTyNeHeW IaBieHHs MPUHUMAIOT B COOTBETCTBUHU C Tabmuueit 5.6.
Kaxyto cTyneHs gaBiaeHuUs BBIJEPKUBAIOT B COOTBETCTBUU € 5.3.5.4, a KOHEUHYIO
CTYNEHb - O JOCTHXKEHUS YCIOBHOW cTabuim3anuu oObeMHOM nedopmanuu. 3a
KpUTEpPHUIl YCIOBHOW CcTaOwmim3anuu o0beMHOW Jedopmariui oOpasiia TpyHTa
OPUHUMAIOT  TpUpAIEHHEe OTHOCUTEIbHOW 00BbeMHOW  jaepopManuu, He
npessimarorniee 0,15 % 3a Bpems, ykazannoe B Tabnuiie 5.3. [lpu 3ToM 00BeMHYTO
nehopMaIiio U3MEPSIOT 0 U3MEHEHUIO0 00beMa JKUJIKOCTH B KaMepe.

5.3.6.12 BepTukaibHOE AaBieHHWE HaA O0Opas3ell MepeaaroT CTYINCHSIMU B
COOTBETCTBUM € Tabnuied 5.7 mpu MOCTOSHHOM 3HayeHUU 3. Kaxayro cTyneHb
JIaBJICHUS BBIICPKUBAIOT IO YCIOBHOM CTaOMIM3aIMN BEPTUKAIBLHOM nedopmanmn
obOpasma, 3a KpUTEpPH KOTOPOW NPHHUMAIOT TPHUPANICHUE OTHOCUTEIHHOU
BepTUKaIbHOU nedopmanuu, He npesbimatomee 0,05 % 3a Bpemsi, ykazaHHOE B
tabmuie 5.3. [lpy KuHEMaTHYEeCKOM HAarpy>KeHHH CKOpPOCTh BEpPTUKAJIbHOU
nedopmalii TpUHUMAIOT B COOTBETCTBUM C MPOrPaMMOM MCHBITAHUM HAa OCHOBE
CIEIUATLHOTO 00OCHOBAHUS.

[Toxazanust  mpuOOPOB MJIT W3MEPEHHS] BEPTHUKAIBHBIX W OOBEMHBIX
nedopmaimii odpasia perucTpupyroT B cOoTBeTCTBUH ¢ 5.3.6.10.

5.3.6.13 HcnerTanue mpoBoaaT A0 paspymieHus obOpasma (cm. 5.3.4.4) wim
IpPEeKpalaloT MNPy 33JaHHOM BEPTUKAJIBLHOM JABJICHUU, OINPEACIIEHHOM C Y4eTOM
MPEANoJaraéMoro HalpsHKEHHOTO COCTOSIHUS B HCCJIEAYEeMOM TI'PYHTOBOM

MacCHBE, ¥ Jajee MPOBOIAT ONEPaK B COOTBETCTBMHU C 5.3.4.5 1 5.3.4.6.

5.3.7 O0pabdoTka pe3y/ibTaTOB

5.3.7.1 TIlo pe3yapraraM HCIbITaHUS oOpa3la TIpyHTa B YCIOBHSIX
TPEXOCHOTO CKATHS BRIUUCISIOT:

- aOCOIIOTHYIO BepTUKaAIBHYIO AedopMaruio o0pasiia rpyHta Ak, MM;

- OTHOCUTEJbHYIO BEpTUKAIbHYIO Aedopmalvio oOpasna rpyHTa € IO
bopmyie
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€ = o (5.12)
Yoh-AR '
rac h — HayanpHasg BhICOTA 06pa3ua, MM,
Ah. — abcomroTHasi BepTUKaldbHasg JedopMamuss B KOHIIE CTaauu

pexkonconuaanuu 11t HH ucnbitanuii u yrmnotHenus (koHcomuaanuu) mis KH u
K1 ucnbitanuii, MmM;
3
- abcomoTHYI0 00BeMHYIO TedopMannio obpasia rpyHTa AV, cM”, ¢ yd4eToMm
nonpasku Ha pacumpenue kamepsl 1 KH u K/ nensiranui;

- OTHOCHUTENIbHYIO0 00BbeMHYIO eopMarinio oopasiia TpyHTa €, Mo hopmyre

AV
g, =—"— (5.13)

o 3
rjae V — HadanpHBIN 00BeM o0pasia, cM”,

AV, —u3MmeHeHne o0beMa B KOHIIE ATara YIJIOTHEHUS (KOHCOJIUIAIINHN);

- IeBUATOp HanpshkeHul (G - 63), Mlla, onpenensemslii mo hopmyiie

F-A4oc,

6, =63 = y s

(5.14)

rae [’ — BepTukaibHas Harpyska, kH,
2
A — n1o1Waap NONepeyHoro ceueHus oopasua, cMm-,

2
AS— momanab MmorncpeyYHoOro CCUCHUA ITOKA, CM .

[Ipuwmeuanue - Ilpu pacuere BepTUKATBbHOW HArpy3KH NMPH HEOOXOJUMOCTH BBOIST
IIONPABKY Ha TPEHUE IITOKA BO BTYJKE KaMEPBl B COOTBETCTBUH ¢ paszaesioM .2 npunoxenus [|
¥ Ha )KECTKOCTb 000JIOUKH.

5.3.7.2 Ilpu OTHOCUTENBHON BepTHKAJIbHOU Aedopmanmu oOpaslia rpyHTa,
npesbiliatoie 2 %, y4UTHIBAIOT M3MEHEHHUE IuIoIaau obpasua 4 B mpolecce
UCTIBITAHUSI.

Jis 11060r0 MOMEHTA UCIIBITAHUHN TUIOIMIAb A; ONPEIEISIOT 0 (OpMyJIaM:

-1t HH ucnoerranns
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A
> :
4, . (5.15)
- st KH n KJI ucneiranuit
l—&
A =Ab——
; ¢ (5.16)

rae b — ko3 puimeHT HepaBHOMEPHOCTH pPacIIMpPeHUs 00pasiia, OmpeaesieMbIid B
COOTBETCTBUHU C Ipuioxkenuem XK.
5.3.7.3 Ilpu omnpeneneHu XapaKTEPUCTUK MPOYHOCTU IO BBHIYUCICHHBIM
3HAQYEHUSIM CTPOSIT TrpadUuKd 3aBUCUMOCTH OTHOCHUTEIBHOM BEPTUKAIBbHOU
neopManuu OT AeBUAaTOpa HampsbkeHud € = f(G; — ©3) IJ9 HUCHbITaHHM,
IIPOBEJICHHBIX MPU Pa3IMYHbIX 3HAYEHUSAX O3 (cM. npuioxkenue U, pazgen U.1).
Ha rpadukax onpenenstoT 3Ha4eHus (0 — 03);, COOTBETCTBYIOIIME MOMEHTY
paspyuienusi obpasina rpyHra (cMm. 5.3.4.4) wu crposar kpyru Mopa-Kynona c
: :

!
o, -0y o to

paguycamu U KOOpJAMHATAMU LEHTPOB  ( 2;0) (CcM. pUIIOKEHHE

U, paznen 1.1).
5.3.7.4 YactHO€ 3HAUYECHUE COIPOTUBIICHUS HEAPECHUPOBAHHOMY CHBHUTY C,,
MlIla (xI1a), onpenenstor mo pesyapratam HH ucnerranuit mo gpopmyie

Gy =03,
R VY

; 5 , (5.17)

I'’i€ Gy U G3r — 3HAYCHU IIOJIHBIX HaHpH}KCHI/Iﬁ G U O3 IIPpH pa3spymiCcHUH 06pa3ua,

MIlIa.

5.3.7.5 DddexTuBHpie 3HAYEHUS yria BHYTPEHHEro TpeHHs ¢’ (pax) H
yaenbHoro cuerienus ¢, MIla (klla), npu KH u K/I ucnipiTaHusiX BBIUUCISIOT MO

bopmynam:

N-1

Wik (5.18)

@' =arctg
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d—JK— 5.19
2N’ (5.19)

rae N — BeraucisaoT no gopmyne (5.7), M — no popmysne (5.8), B KOTOpBIX tgo, ¢,
T; 1 G; HEOOXOAMMO 3aMEeHUTb HAa N, M, G', 1 G '3y COOTBETCTBEHHO.

[Ipumeyanus
1 D¢ddexTuBHBIC HAPSHKEHNUS G ] U G 3 BEIYUCIAIOT IO (hOpMyIIaMm:
cl1=01—-u; (5.20)
c5=03—1U, (5.21)
rae u —noposoe aasieHue, Mlla.
2 Jlyia ouleHKH pa3dpoca SKCIIePUMEHTABHBIX TaHHBIX U BBISABICHHS OIIMOOK MCTIBITAHUN

nepea BBIYMCICHHEM ¢ W ¢’ cTposAT rpaduk 3aBUCUMOCTH G| = f(G4) mpu paspylieHUun
o0pa3ioB (cM. mpunoxenue U, pazgen 1.1).

5.3.7.6 Ilpu omnpeaenenun monayns nepopmaruu npu KJ[ ucmbITaHusx
cTposT rpaduk 3aBucUMOCTH € = f(oy) (cM. mpwminoxenue U, pasgen 1.2). Ha
rpaduke NPUHUMAIOT JIMHEWHYIO AaNMpPOKCUMAIIMIO YYacTKOB JUJISl 3aJaHHBIX
MPOrPaMMON MCIIBITAHUM JUAa30HOB HAIPSIKECHUM.

5.3.7.7 Monyne nedpopmanuu E, Mlla, u kodpduimeHT momnepeyHoin
nedopMaruu ¥ ONpPENEISIIOT TMPU UCHBITAHUAX (MM HA dTamax HCIBITAHUN),
NPOBEJCHHBIX MpPHU TMOCTOSHHOM 3HA4€HUU HanpsokeHuit 63 (Ac; = 0), u

BBIYHCIIAIOT 0 (popMyIiam:

Ac
E=—, 5.22
Ao, (522)
9= o (5.23)
Ag,’ '
Ae —Ag
Ag, =——1 (5.24)
2
rae Ac, — NpHupalleHre HAIPSKEHUN G| B 3aIaHHOM JMaNa3oHe;
Ag; m Ag; — npupalleHUE OTHOCUTEIIBHBIX BEPTUKAJIBHOM U TOINEPEYHOMU

nedopmanmii odpasia;

Ag, — ipupalieHre OTHOCUTEIbHONH 00beMHOM Aedopmaniu 0opasia.
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5.3.7.8 110 naHHBIM UCIBITAHUN IPYHTA B YCIOBHUSIX TPEXOCHOTO CKATUS MOTYT
ObITh oOmpeneneHsl MOoAynb ciasura (G, MoAayiab oObeMHOU nedopmanuu K u

cekyuit Mmonynb nedopmanuu Esy 1o Gopmyiam:

E

= Saror (5.25)
- 3{;—2&], (5.26)
E, - (01)s0 — Ol ’ (5.27)
(&1)s0
rae Eu 8 Beraucisior mo hopmynam (5.22) u (5.23);
1) :¥ (5.28)

Ile G ,— HaOpsDKEHUE IPH pa3pyLIeHHN;
G'. - HalmpspDKCHHE B KOHIIE dTama yIioTHeHus (cM. 5.3.5.3);
(g1)s50 — 3HAUCHHE € IPH (G 1)s50.
5.4 MeToa KOMIIPECCHOHHOTO CoKATHS
5.4.1 CymHocTh MeTO1a
5.4.1.1 HUcnblTanne rpyHTa METOJOM KOMIIPECCMOHHOTO CXATUSA MPOBOIAT
JUISL OIIPEICIICHUS CIEAYIOIINX XapaKTEPUCTUK 1€POPMUPYEMOCTH B COOTBETCTBUU
C 3aJlaHMEeM U TMPOTPaMMOM HCIMBITAaHUN: KOIPPULKMEHTA CKUMAEMOCTU M,
monayneit mepopmamuu E,, wu E; IS BETBEW NEPBUYHOTO U TTOBTOPHOTO
HarpyxeHusi, KodhGunueHToB GUIHTPANMOHHON M BTOPUIHON KOHCOJUIAINH C, U
Cq ISl IECKOB MEJIKMX U MbUIEBATHIX, INIMHUCTHIX TPYHTOB, OPraHO-MUHEPaTbHBIX
Y OPraHUYECKUX TPYHTOB.
5.4.1.2 DT XapakTepUCTUKHU OIPEACISIOT 10 pe3yiabTaraM MCIbITAaHUN

00pasmoB TpyHTa B KOMIIPECCHOHHBIX MpUOOpax (0I0MeTpax), MCKIFOYAFOIINX
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BO3MOXXKHOCTh ~OOKOBOTO  pacmmMpeHusi o0pas3la TMpud €ero HarpyXeHHH
BEPTUKAIBHON HArPY3KOMU.

Pe3ynbrarel ucnbelTaHUM JOJDKHBI OBITH O(OpMIIEHBI B BUAE TIpadUKOB
3aBHCHUMOCTEH Aedopmaruii oopasia OT Harpy3K MpH OMpeeseHuu m, U E 1 ux
MU3MEHEHUS BO BPEMEHU IIPU OMPEICIICHUN 3HAYCHHH C, U Cy .

54.1.3 Jlnana3oH [OaBiI€HUM, MPH KOTOPBIX IPOBOJAT WCIBITAHUSA,
OIpe/eIAeTCs B MPOrpaMME HCIBITAHUNH C YYETOM HAIPSHKEHHOTO COCTOSIHUSA
IPyHTa B MaccCuBe, T.€. C YYETOM I€peaBacMbIX Ha OCHOBAHHME HAarpy3oK H
OBITOBOTO JaBieHHs. Bo Bcex ciyuasx KOHEYHOE JAaBJICHUE JOJKHO OBITH OOJbIIe
OBITOBOI'O JaBJICHUs Ha TIyOMHE 3a1eranus oopasia rpyHTa.

54.14 Jlna ucnblTaHUM HCHOJB3YIOT 00paslbl IPyHTAa HEHAPYIIEHHOI'O
CIIOKEHMSI C NPUPOJHOM BIAXKHOCTBIO WJIM BOJOHACBIIIEHHBbIE WIH 0Opa3Lbl
HApYIICHHOTO CJIOXEHHS C 3aJaHHBIMU 3HAYEHUSMHU TIOTHOCTH M BIAKHOCTH (CM.
['OCT 30416).

OO0pazen rpyHTa 10JKEH UMETh (GOpMy LMIIMHJIpa AJUaMeTpoM He MeHee 70
MM M OTHOIIEHHWE JUaMeTpa K BBICOTE JOJDKHO COCTaBIATH OT 2,8 10 3.5.
MakcumanibHBIM pa3Mmep ¢Gpakiuu rpyHTa (BKJIIOUCHMM, arperatoB) B oOpasiie

JOJDKEH ObITh He Oosiee 1/5 BrICOTHI 0Opasiia.

5.4.2 Ob6opynoBanue U NpudOOPbLI

54.2.1 B cocraB yCTaHOBKM Uil WCIIBITAaHWS TPYHTa B YCIOBHUAX
KOMITPECCUOHHOTO CKaTHs JOJKHBI BXOJIUTh:

- KOMIIPECCUOHHBIN MPUOOp (0I0METp), COCTOSIIMN U3 padodero KoJibla ¢
BHYTPEHHUMHU  pazMepamu 1o  5.4.1.4,  nwimHApuYecko  00OMMBI,
nepGOopUpOBAaHHBIX BKJAJbINIA I0J padoyee KOJbLO U InTamna (TMOPUCTHIX
IUIACTHH) U MOJJIOHA C EMKOCTBIO JIJISl BOJBL;

- MEXaHU3M JJI BEPTHKAIBHOTO Harpy>KeHusi oOpasia rpyHTa;

- YCTpOMCTBA JIJIsl UBMEPEHUS BEPTUKAIBHBIX JepopMalinii 00pasiia rpyHTa.

40



I'OCT 12248-2010

B xommpeccmoHHOM TpuOOpe MOXKET OBITh MPETYCMOTPEHO HW3MEPCHHE
MIOPOBOTO JIaBJICHUsI B 00pa3siie 1 OOKOBOTO JABJIEHUS TPYHTA HA CTCHKU pabodero
KOJIbIIA.

5.4.2.2 KoHCTpyKIHSI KOMIPECCHOHHOTO MTPUOOpa T0HKHA 00SCIICYNBATh:

- MoJjavy BOJIbI K 00pa3ily CHU3Y U €€ OTBOJ;

- TEpPMETUYHOCTD JieTanei npubopa;

- IIGHTPUPOBAHHYIO Mlepelavy HArpy3Ky Ha ITAMII,

- IOCTOSTHCTBO JIABJICHUS Ha KaXJA0W CTYNECHHU;

- MEePBOHAYAIBHYIO HArpy3Ky Ha oOpasel] OT IITamIla U 3aKpeIUICHHBbIX Ha
HEM H3MEPUTETBHBIX MpuOopoB, He 6omee 0,0025 MIla;

- mepdopaiysi MOPUCTHIX IITAMIIOB JIOJDKHA OOECIeYuBaTh CBOOOHBIM
OTTOK OTXKUMaeMOU BOJIBI U3 00pasIia.

5.4.2.3 KommpeccuoHHbIe NPUOOPHI TAPUPYIOT HA CHKATHUE C TOMOIIBIO
METaJUIMYECKOr0 BKJIAJIBIIIA, TTOKPBITOTO C IBYX CTOPOH OYMa)KHBIMHU (PUIIBTPAMU,
CMOYEHHBIMU BOJIOW. MakcumanbHOE JaBJIE€HUE MHPU TAPUPOBKE MPUHUMAIOT B
3aBUCMMOCTH OT KOHCTPYKIMM TpuOopa W TNpeNesbHBIX HAarpy3ok Impu
ucnbiTanugax, Ho He MeHee 1,0 MIla, narpyxxenue npoBogar crynensmu 1o 0,05
MIIa Ha nepBbIx ABYX cTyneHsx u gaiee 1o 0,1 MIIa ¢ Beraep Kot o 2 MUH.

5.4.3 IloaroroBka K HCHBITAHUIO

5.4.3.1 OOGpas3er] rpyHTa U3rOTaBIUBAIOT C Y4eTOM TpeboBaHui 5.4.1.4.

5.4.3.2 OGpazerr B paboueM KOJIbIIE B3BEIIMBAIOT, MOKPBHIBAIOT C TOPIIOB
BIQXHBIMA  (QUIbTpAaMH H  TMOMENIAIOT B  [OWJIMHAPUYECKYID  000MMYy
KOMIIPECCUOHHOTO ITpubdopa.

[Ipu omHocTOpOHHEW (QuiIbTpanMu BOABI W3 00pasila BMECTO BIAXHOTO
(bUIBTPa UCTIOIB3YIOT TOHKYIO BOJOHETIPOHUIIAEMYIO TTPOKIAJIKY.

5.4.3.3 BBINOJIHSIOT CJICAYIOUIME OTIEPAIUHU:

- YCTaHABIMBAIOT 00Opa3el Ha nepOopUpOBAHHBIN BKIIAIBIIIL;

- YCTaHABIMBAIOT Ha 00pa3er] nepGpoprupOBAHHBINA IITAMIT;

- coOpaHHBIA MPUOOP YCTAHABIMBAIOT IMOJ MEXaHU3M JJI BEPTUKAIBHOIO

Harpy>keHusi oopasiia rpyHTa;
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- PETYIHUPYIOT MEXaHU3M HarpykeHusi oopasia;

- TOAKJIIOYAIOT YCTPOMCTBA JJIi M3MEPEHHUS BEPTHKAIbHBIX JehopMaruit
obpasna;

- 3aIIMCBHIBAIOT HaYaJIbHbIC [TOKa3aHUs TPHUOOPOB.

5.4.3.4 Tlpu HEOOXOAMMOCTH BOAOHACHIIIEHHE OOpaslia MPOBOMASAT IyTEM
bunabTpalMy BOABl CHU3Y BBEPX MOJ appeTHpoOM. /(s 3TOro 3amoyHAIOT MOAJI0H
BOJOM. BomoHAacCkIIIEHNE MPOBOAAT I INIMHUCTBIX T'PYHTOB B Te€4eHHeE 2-5 CyT,
JUIS. TIECKOB - JI0 MOMEHTA IMOSABJIECHUS BOAbBI HaJx mTamiioM. i1 yckopeHus
BOJOHACBIIICHUSI  IPUMEHSIOT  CIELUAJIbHOE  YCTPOWCTBO, B  KOTOPOM
MOJIICPKUBAIOT YPOBEHb BOJIBI, MPEBBIMAIONINI BEPXHIOI0 MOBEPXHOCTh 00pasia
IPUMEPHO Ha €ro BBICOTY. BojoHaceiieHue obpasia B pabouyeM KOJbIE MOMKET
OBITh MPOBEICHO /10 UCTIBITAHUS B CIIEIIMATBLHON BaKyyMHOU Kamepe, 3aoJHEHHON

BOJIOM, ITOcJie Yyero odpasel] moMemarT B KOMIIPECCUOHHBIN Tpuoop.

5.4.4 TlpoBeneHne MCOBLITAHUS AJsl ONpeNeJieHUs] XapaKTePUCTUK m,,
Eoed H Ek

5.4.4.1 Harpyxenue o0pa3ia npoBOJAAT CTYIEHSIMHU HArpy3KH PaBHOMEPHO,
0e3 yaapos.

I[IpumMedaHnue— IONyCKAETCA MPOBEACHUE UCIBITAHUMN C IIOCTOSSHHOM CKOPOCTBIO
negopmanuu obpasua ¢ U3MEPEHHEM MOPOBOIrO JABJIEHUS, a TAKXKE UCIBITAHUN ¢ U3MEPEHUEM
OOKOBOTO JaBICHUSI.

5.4.4.2 Ilpu ucnbITaHUU IECKOB, B TOM YHCIE 3aTOPPOBAHHBIX, OpPraHO-
MUHEpAJIbHBIX M OpPraHWYeCKHX T[PYHTOB MEPBYK CTYNEHb [aBICHUS P
IPUHUMAIOT B 3aBUCUMOCTH OT KOA((UIMEHTa NOPUCTOCTH e 1o Taduuue 5.8, a
IPU UCIIBITAHUU TIIMHUCTBIX TPYHTOB — B 3aBUCMMOCTH OT IOKa3aTelsl TEKy4eCcTH
[;, 1no tabnune 5.9. Ilocnenyroniye CTyNeHW AABJIECHUS p NPUHUMAKOT PABHBIMU
YIBOEHHBIM 3HAUEHUSM Ipelblaylell cTynenu. Harpysky 1oBOIAT A0 3aJaHHOTO

3HaueHus (cM. 5.4.1.3). Uncno cTynenei 10bKHO OBITh HE MEHEE TISITH.

Il puwmeuuanue— [Iporpammoii uccienoBanuii MOryT ObITh OOOCHOBAaHBI WHBIE
CTYNEHHM [aBJICHUS p; UCXOIs M3 OCOOCHHOCTEH Ne(OpMUPYEMOCTH TPYHTA, YCIOBHH OTCBHIIKH
U YCIIOBUH BO3BEIIEHUSI COOPYXKEHHS, B YACTHOCTHU, JUISl TUIOTHBIX HECKOB W IMOJYTBEPIABIX U
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TBEPJBIX TJIMHUCTBIX TPYHTOB JOIMYCKAeTCSd NMPHUHUMATh 3HAUCHHS p; PaBHBIMH OBITOBOMY
JABJICHUIO Ha rITyOnHe 0TOopa oOpasia.

Tabnuua 5.8 — 3HaueHWe MNEpBOM CTYNEHU MAaBICHUS B 3aBUCHUMOCTU OT
ko3 purreHTa mopucToCTH

Koaddunment

TIOPUCTOCTH € e>1,0 | 1,0>e 20,75 | 0,75>e>0,6 e<0,6

IlepBas cTynenp

napienus p,, MlIla 0,005 0,0125 0,025 0,05

Tabnuua 5.9 — 3HaueHwe NepBOM CTYNEHU JAaBICHUS B 3aBUCHUMOCTU OT
MOKa3aTeNs TeKy4eCTH

[lokazarens | [,>1,0|1,0>1,>0,75 | 0,75>1,>0,5 | 0,5> 1, >0,25 | I; <0,25

TEKy4eCTH /]

IIepBas cry -
IICHb JABJIC -

Hus p;, Mlla 0,005 0,0125 0,025 0,05 0,1

54.4.3 Ilpu wuCHBITAHWHA TIWMHUCTBIX W OPraHO-MUHEPAIBHBIX TPYHTOB
HEHAPYIIEHHOTO CIIOXKEHHS JUIsl OMNpEeNeeHUs] UX CTPYKTYpHOM MPOYHOCTH Ha
CXKaTHUE Py, NMEPBYIO M MOCJIEAYIOIIME CTYNEHH JaBJIEHUS NPUHHUMAIOT PaBHBIMU
0,0025 MIIa no momeHTa Hayana cxaTus oOpasua. Hawano cxatus ciemyer
CUMTaTh TPU OTHOCUTEIHHOW  BepTHKaIbHOU nedopmarnuu obpasma &> 0,005.
[Ipy nanpHeleM Harpy>XeHUM 3a OUYEPEAHYIO CTYNEHb NABJICHUS MPUHUMAIOT
onvkaiee Oonbliee 3HaueHue 1o 5.4.4.2.

JI7is BOJOHACHIIIEHHBIX TJIMHUCTBIX M OPTaHO-MHHEPATbHBIX TPYHTOB MpHU
OTPENIEICHUH Py, CIEIYET YUYUTHIBATh UX BO3MOXKHOE YACTHMUYHOE Pa3yIUIOTHEHUE
nocjae oToopa U moabeMa oOpas3la Ha MOBEPXHOCTb, BBIYMCISISL OTHOCUTEIBHOE

pasyIUIOTHEHHE €, IO PopMyJIe
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e, (1-S5))
- l+e,

, (5.29)

T7ie g — HauaJbHBIA KOO PUIIMEHT MOPUCTOCTH IPyHTA MOCIIE MoIbeMa 00pasia
Ha MMOBEPXHOCTD;
S, — ko3p(dUIMEHT BOJOHACHIIIEHUS TPyHTA TIOCIE MOahemMa oOpasla Ha

IMOBCPXHOCTD.

5444 Ha xaxmoil cTyneHH HarpykeHuss oOpaslia perucTpupyroT
NoKa3aHusi NpuOOPOB AJI U3MEPEHUSI BEPTUKAIBHBIX JehopMaluil B Cleayromen
IIOCJIEA0BATEIBLHOCTU: NIEPBOE MOKA3aHUE — Cpa3y IOCIE NPUIIOKEHUS HArpy3KH,
3ateM uepe3 0,25; 0,5; 1; 2; 5; 10; 20; 30 MuH 1 ganee ¢ uHTEpBAIOM | 4 B
Te4eHHe paboydero JHs, a 3aT€M - B Hauajle U KOHLE paboyero JHs.

Il pumeuaHnue—YKazaHHOE BpeMsl CHATUS IOKa3aHUN MOXET ObITb HECKOJBKO
U3MEHEHO JUIsl yN00CTBa MOCTPOSHMsI KPUBOM KOHCOJIHMIALUN METOJOM «KBaJpaTHOIO KOPHS U3
BpemMeHn» (cM. 5.4.4.5,5.4.5.1).

5.4.4.5 /Ina BOOOHACHIIIEHHBIX B MPUPOJHOM 3aJIETAHUH TPYHTOB U TPYHTOB,
MPUBEJACHHBIX B BOJIOHACHIIIEHHOE COCTOSIHUE NPEBAPUTEIBHBIM 3aMayMBaHUEM
(cM. 5.4.3.4), BpeMsi OKOHYAHMSI YIUTIOTHEHUS o0Opa3la rpyHTa Ha TaHHOM CTYIEHHU
Harpy>KeHusi ISl TJIMHUCTBIX, OPTaHO-MHUHEPAIbHBIX M OPraHUYECKUX TPYHTOB
ompenensoT kKak Bpems 3aBepmieHus 100 % - HOM  (duabTpanMmoHHOU
KOHCONMUAauuu. st 3Toro B mporecce MCHOBITaHUsI CTPOST TpaduK 3aBUCUMOCTH
nedopmaiun  oOpaslila BO BpPEMEHH - KPHUBYIO KOHCOJMJIALUU, KOTOPYIO
00pabaThIBalOT METOJOM «KBAaJPAaTHOTO KOPHS M3 BpeMEHW» (TaKKe BO3MOXKHA
oOpaboTka JOrapuPMUIECKUM METOJOM) W ONPEIACTSIOT BpeMs OKOHYAHUS
GUIBTPAIMOHHON KOHCOJIUJIAIINH £1(o (CM. Tiprioxkenue K).

5.4.4.6 Jliss HEBONOHACHIIECHHBIX B IPHUPOAHOM 3aJEraHUM TIIMHHUCTBIX
TPYHTOB, MPOCAZAOYHBIX, HAOYXAIOUIMX W 3aCOJICHHBIX T'PYHTOB, a TaK)Xe MECKOB
yIUIOTHEHHE o0pa3lia Ha JAHHOW CTYNEHH HArpy»KEHHUs MPOJIOJLKAIOT 0 MOMEHTA
JOCTHKEHHSI YCIOBHOM cTabmnu3anuu aedopMaruu oopasia.

3a kpuTepuil yCIOBHOW crabmiu3anuu aedopmaiuu odpasia MpUHUMAIOT

ee npupaieHue He npesplimaroee 0,05 % 3a Bpems, ykazaHHoe B Tabuuie 5.3.
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5.4.4.7 Ilpn uCHBITaHUM HACBIIHBIX TPYHTOB C 3aJaHHBIMHU IUIOTHOCTBIO U
BJI&KHOCTBIO CTYIIEHM JAaBJIICHUS W BPEMS UX BBIAEPKKH NPUHUMAIOT 10 5.4.4.2,
5444 u1544.6 Ui B COOTBETCTBUHU C MPOrPaMMOM UCIIBITAHUI B 3aBUCUMOCTH
OT HayalbHOro Koddduuuenta ysiakHeHHs IpyHTa Ky, (cM. Tabmumy 5.10),
ONPEIEIAEMOT0 KaK OTHOIIEHUE BIAXKHOCTH HACBIITHOIO TPYHTA B KOHCTPYKIMU K
ONTUMAJIbHONW BIAXHOCTH TIPyHTa IPH €ro MAaKCUMaJIbHOW IUIOTHOCTH IpHU

crtanaapTHoM ymioTHeHuu o 'OCT 22733.

Tab6numa 5.10 — CtyneHu naBjieHUS U BpeMs MX BBIJICPKUBAHUS B 3aBUCHMOCTHU
oT K03 puIMeHTa yBIaKHEHUS TPyHTa

Koadpounuent | Ctynenu gaBieHus Bpewms
YBIIQKHECHUS pi,» Mlla BbIJICPKUBAHUS
rpyHra Ky, CTyrneHeu At;, 4

<1,2 0,02 1
1,20 - 1,25 0,015 3
1,26 - 1,35 0,010 10
> 1,35 0,010 24
Il puwmeuanue — llocneaHwow CTyneHb Harpy3ku
BBIZICP)KMBAIOT 710  YCIOBHOM  cra0wiu3anud  aepopManud B
cooTBeTcTBUH C 5.4.4.6.

5.4.4.8 Tlo cnenmaibHOMY 3aIaHUIO IS OTIPEEIICHUS MOIYJIS AehopMaIuu
0 BETBU MOBTOPHOI'O HArpY>KEHHsI MOXKET OBITh MPOBEJECHA pa3rpy3ka oOpaslia
TPYHTAa, a 3aTEM MOBTOPHOE HarpyxeHue. [locienusis cTymneHp pa3rpy3ku U Ha4ajo
MOBTOPHOTO HArpy>KeHHs ONpENEeISIFOTCS — 3afaHueM. [Ipu momHOW pasrpyske
MOCJICTHSAST CTYNEHb JOJKHA COOTBETCTBOBATh [IABJICHWIO OT INTaMma H
CMOHTHPOBAaHHOTO Ha HEM U3MEpHUTEIbHOTO obOopynoBaHus. [loBTopHOE
Harpy)KeHUE TMPOBOMAT B  IOCJICAOBATEILHOCTH, aAHAJOTUYHOM  TIOCIIEIO-
BaTEIHLHOCTH TIEPBOTO HArPyXKeHUS. UMCIIO CTYIEHEW MpU pasrpy3Ke TOMyCKASTCs

YMCHBUINTD.
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Peructpamuio gepopmamum oOpasma mnpu  pasrpy3ke W MOBTOPHOM
Harpy>K€HHHM BEIYT YE€pE3 MHTEPBAJIbl BPEMEHH, YKa3aHHbIE B 5.4.4.4, a kpuTepuii
YCIIOBHOM cTabMiM3aIuu aepopMaluu NpuHUMAaIoT 1o 5.4.4.6.

5.4.4.7 Tlocne oxkOHYaHUS MCHBITAHUS HEOOXOAMMO YJAIUTHh BOAY CBEPXY
oOpaslia U U3 MOAJOHA, OMYCTUTh APPETUP, CHIATh HArpy3Ky, B3BECUTh padouee

KOJIBIO C TPYHTOM, OIIPCACIINTD BJIA)KHOCTb U MACCY CYXOI'O I'pyHTaA.

5.4.5 IIpoBeieHUE UCTILITAHUA ISl ONIPeieJIEHUSI XaPAKTEPUCTUK
KOHCOJHMIAIHUM C, U Cqy
5.4.5.1 UcnpiTanue npoBOASAT NPU MOCTOSHHOM 33JJaHHOM JABJICHUU. Y CIOBUS

JIpeHUpOBaHHus 00pasna (OJHOCTOPOHHEE WM JABYXCTOPOHHEE) JOJDKHBI OBITH
3aJlaHbl B MPOTpaMME HCIBITAaHWHA. 3aJlaHHOE JaBlieHHE Ha 00pasell MepenaroT
cpa3y. J[edopmamuu oOpasma perucTpupyroT dYepe3 MTPOMEKYTKH BpPEMEHH,
ykazaHHble B 5.4.4.4. B mporecce UCTIBITAHUSI CTPOST KPHUBYIO KOHCOJHUIAINH B
KOOpJMHATAX OTHOCHTENIbHAs JedopMalis — KOPECHb KBAJpPATHBIA M3 BPEMCHH
WIH UCTIOJIB3YIOT JIOTapU(PMHUIECKYI0 IKany BpeMeHu (cM. npwioxenue K). Ilpu
9TOM JUISL ONPEIEIICHUS C, PETHCTPAIUIO AehopMaIiii HEOOXO0AMMO TPOI0KATh
710 YCTaHOBJICHHSI TMHEHHOTO y4acTKa BTOPUYHON KOHCOJIHIAIINH.

5.4.5.2 llpu onpenieNeHnH ¢, U C, HACBIITHBIX TJIMHUCTHIX TPYHTOB C 3aaHHBIMH
TUTOTHOCTBIO U BIQYKHOCTBIO YUYUTHIBAIOT MMPU HEOOXOAMMOCTH pealbHBINA TPAUCHT
OT)KaTUSl TIOPOBOM IKUJAKOCTH, 3HAYCHUE KOTOPOIO 3aJlaeTCsi B IPOrpaMMe
WCTIBITAHUU.

JlaBnenue Ha obpaszen p, Mlla, mpu KoTopoM OyneT co3aaH 3aaHHBIN TPAIUCHT

OTXKATHUSI, BRIYUCIISIIOT TI0 popMyIie

p=1-1, (5.30)

rjae / — 3aianHbli rpagueHT omkatus, MIla/cm;

[ —nnvHA yTH QUIBTpAIIUU BOABI U3 00pasIa, CM.
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5.4.6 OopadoTka pe3ybTaTOB

5.4.6.1 [Insa ompenesieHUs XapakTepUCTUK m,, E,.; W E; 10 pe3ynbraram
UCTIBITAHUS IS KOKJIOM CTYIIEHU HAarpyEHUsl BBIYUCIISIOT:

- a0COMIOTHYIO BEPTUKAIBHYIO CTaOMIN3UPOBAHHYIO Achopmarnuio odpasma
rpyata Ah, MM, Kak cpeaHeapu(pMETHYECKOe IMMOKa3aHUN HW3MEPHUTEIBHBIX
YCTPOMCTB 3a BBIYETOM MOIMPABKHU Ha IePOpMaIIiI0 KOMIIPECCHOHHOTO pubdopa A;

- OTHOCUTEJIPHYIO BepTUKaAIBHYIO nedopMaruio oopasia rpyHTa €; =Ah;/h;

- K09(h(pHUIMEHT TOPUCTOCTHU TPYHTA ¢; TPH JABICHUSX p; IO (hopMyIie
e; = ey — g1+ ep). (5.31)

5.4.6.2 Tlo BBIYUCICHHBIM 3HAYEHHUSIM CTPOAT rpa@uK 3aBUCUMOCTH € =
fip) wmwma e = f(p) (cMm. npunoxenue JI). Yepe3d Touku rpaduka IPOBOIST
OCPEAHSIONIYIO TUIABHYIO KPUBYIO.

5.4.6.3 Kosbodumment cxumaemoctd m, MIla' Ha Kaxmoil CTymeHH

Harpy3ku OT p; A0 p;+1 BBIUUCIAIOT ¢ TOUHOCTHIO 0,001 MIIa" o bopmye

€€,

m=——" 5.32
Py—D ’ ( )

rie  e; U e+ — KOdOPUIUMEHTHI MOPUCTOCTH, COOTBETCTBYIOIINE JABJICHUIM p; U
Di+1-

5.4.6.4 OnomeTrpuueckuii Moayns negopmanuu E,., 1 MOAYIh neopManuu

[0 JIaHHBIM KOMIIPECCUOHHBIX HcmbITanuil £, Mlla, B 3aganHHOM HHTEpBale

naBieHud  Ap (cekymue MOAYJIM) BBIYMCISIIOT ¢ TouyHocThio 0,1 MIla mo

bopmynam:

E,. =% (5.33)

E =E,.,xB (5.34)
WJIn E, = [+e, B, (5.35)
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rac A€ — U3MEHEHHE OTHOCHUTEIILHOTO CXKaTus, COOTBCTCTBYIOINUC Ap,

My, — KO3DPUIIMEHT CKUMAEMOCTH, COOTBETCTBYIOIIHNI Ap;
B — ko3hD@UIMEHT, YUYUTHIBAIOMIUNA OTCYTCTBUE IOIMEPEYHOrO PACIIMPEHUS

rpyHTa B KOMIIPECCUOHHOM MPUOOPE U BBIUUCIIAEMbIN 1O popMyIie

-, (5.36)

rae 9 — koadduimeHt nonepeunoit aedopmaItiu, OpeaeIeMblii IO pe3ybTaTam
UCIIBITAaHUN B OpuOOpax TPEXOCHOro cxaruss no 5.3 wim B

KOMITPECCHUOHHBIX HpI/I60an C UISMCPCHHUCM OOKOBOTO JaBJICHUA.

[Ipu OTCYTCTBUU 3KCIEPUMEHTANBHBIX JAHHBIX JOMYCKAeTCd MPUHUMATH [3
paBHbIM 0,8— s neckos; 0,7 — i cynecei; 0,6 — g cyrnuHkoB u 0,4 — st
TJIAH.

5.4.6.5 KoaddurueHT GuUmbTparimoHHON KOHCONHUIANNHA ¢, U KOIDHUITHCHT
BTOPUYHOUN KOHCOJIUAAIUU C, OMPENICIAIOT B COOTBETCTBUU C MpuiioxkeHueM K.

5.4.6.6 CTpyKTypHYIO IIPOYHOCTh Ha CKaTHE py, , MIla, onpenensror kak
JaBJICHUE, TPU KOTOPOM OTHOCHUTENbHAs BepTHKajibHas nedopmaiis oOpasia

rpyHta € npeBbicuT 0,005 (cm. 5.4.4.3).

5.5 Mertoa cy¢¢o3uoHHOr0 C:xaTUA

5.5.1 CymHocTh MeTOAA

5.5.1.1 UcnbiTanue rpyHTa MeToA0M Cy(P(dO3MOHHOTO CKATUS B PE3yJibTaTe
pacTBOpeHHs] M BBIHOCA COJ€H MNpu (QUIBTpAllMK BOABI TPOBOAIT IS
OIpe/eNICHUsl CIEAYIOIUX XapaKTEPUCTHK 3aCOJIEHHBIX (COAEp)KAlUX JETKO- U
CPEIHEPACTBOPUMBIE COJIM) MECKOB (KPOME I'PABEJMCTHIX), CYNECEH U CYTJIMHKOB:
OTHOCHUTEIBHOTO  Cy()(O3HMOHHOrO CXKaTHA €&y M HAYaIbHOIO JaBJICHHA

CY(PPO3UOHHOTO CHKATUSA Py
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5.5.1.2 DT XapakTEpUCTUKHU ONPEACISIOT II0 Ppe3ysbTaTaM HCIBITAHUN
00pas31oB rpyHTa B KOMIIPECCHOHHO-(PHIBTPAIIMOHHBIX MPUOOPAX, HUCKIFOYAOLTIX
BO3MOXKHOCTb OOKOBOI'O pacHIMpeHHusi oOpaslla TpyHTa IpU €ro HarpyXeHUH
BEPTUKAIBHON HArPy3KOMU.

Pe3ynbrarbl ucnelTaHuM JOJDKHBI OBITH O(OpMIIEHBI B BUAE TIpadUKOB
3aBUcUMOcCTEN eopmannii oOpasia oT Harpy3Ku.

5.5.1.3 Jlns ucnpITaHUil HCHOJB3YIOT 00pa3Lbl rpyHTa 110 5.4.1.4.

5.5.2 O6opynoBanue u npudoOpsbI

5.5.2.1 B cocrtaB ycTaHOBKM ISl HCHBITAaHUS TPyHTa Ha cy(Qo3noHHOE
CKaThe JIOJKHBI BXOJIUTh:

- KOMIPECCHOHHO-(UIBTPAMOHHBIN TpuOOp ¢ pabodyWM KOJIBLIOM C
BHYTPEHHUMHU pazmepamu 1o 5.4.1.4;

- MEXaHU3M JIJI1 BEPTUKAJIBHOTO HAarpyXeHust 00pasiia rpyHTa;

- YCTpOICTBA JIJIs1 U3MEPEHUS BEPTHUKAIBHBIX AedopMaliuii oopasiia rpyHTa.

KoHcTpykiusg KoMIIpecCHOHHO-(DUIBTPAIMOHHOTO MpUbopa mpuBeAeHa

B npuiiokenun M, paznen M. 1.

5.5.2.2 KOHCTpYKIIUST KOMIIPECCHOHHO-(PUIBTPAIIMOHHOTO pUOOpa T0KHA
o0ecreunBaTh:

- OJlayy BOJIbI K 00pa3ily rpyHTa CHU3Y (CXeMa BOCXOJIAIIETO MOTOKA) WU
cBepXy (cxema HUCXOASIIETO MOTOKA);

- OTBOJ] BOJBI, MPO(UIBTPOBaBIIEHiCS Yepe3 oOpa3el] rpyHTa, U HAaKOTICHUE
€€ B MEPHOM COCY/IE;

- HEMpEepbIBHYI0 Ha MPOTSHKEHUM BCEro MCHBITaHUS (UIBTPALMIO BOJIBI,
TrepMETHYHOCTh OCHOBHBIX JieTajnel mpuoopa;

- MEepBOHAYAIbHYIO Harpy3Ky Ha oOpasell OT IuTaMIla M 3aKpeIIeHHBIX Ha
HEM M3MEPUTEIIbHBIX TPUOOPOB 110 5.4.2.2.

5.5.2.3 KommnpeccnoHHO-QUIbTpallMOHHBIE PUOOPHI TAPUPYIOT HA CXKATHE

C IIOMOIIBI0 METAJUIMYECKOT0 BKJIaAbIIIA o 5.4.2.3.
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5.5.3 IloaroroBKa K HCHBLITAHUIO

5.5.3.1 OOGpas3er| rpyHTa U3rOTaBIUBAIOT C Y4eTOM TpeboBaHui 5.4.1.4.

5.5.3.2 JlonomHUTENBHO K (PU3HUYECKUM XapaKTepucTUKaM (cM. pasznen 4.4)
JIOJKHBI ObITh ompezenenbl: kodpduuument Quuptpammun no ['OCT 25584,
KOJIMYECTBO JIETKO- M CPEAHEPACTBOPUMBIX COJIeH (CTENEeHb 3aCOJIEHHOCTH) U HMX
KaueCTBEHHbIH cocTaB (M0 pe3yJibTaTaM aHajliu3a BOJAHOW M COJSTHO-KUCIIOW
BbITsDKEK). [lo crnenuasbHOMY 3aaHHIO JUIsl 3aCOJIEHHBIX TJIMHUCTBIX TPYHTOB
OMPENEISAIOT EMKOCTb MOTJIOMICHUS U COCTaB 0OMEHHBIX KATHOHOB.

5.5.3.3 TloaAroToBKYy K MCIBITAaHUIO IPOBOJAAT B COOTBETCTBUU € 5.4.3.2 m
5.4.3.3.

5.5.4 IIpoBeeHUe UCTILITAHUSA

5.54.1 HcnelTaHus  3aCOJICHHBIX  TPYHTOB B KOMIIPECCHOHHO-
GbuUIBTpPALIMOHHOM TPUOOPE MPOBOAAT IO CXEMaM:

- «OJHOW KpUBOW» (MpPU HUCIBITAHUU OJHOTO oOpaslia TpyHTa) — IS
ONpeJEeTIeHUs] XapaKTEPUCTUK CKUMAEMOCTU T'PyHTa MPUPOJIHON BIAXKHOCTU MpPHU
pa3IMYHbIX JIaBJICHUSX, OTHOCUTEIBHOW MPOCAJOYHOCTA M OTHOCUTEIBHOIO
cy(ph0o3MOHHOTO CKATHS TP OJHOM 33JaHHOM 3HAYCHUH JIaBJICHUS,

- «Tpex KpUBBIX» (IPU HCMBITAHUU TpeX OOpa3loB TIpPyHTA) — IS
ONPENCIICHUS MPU PA3JIMYHBIX JABJICHUSIX XAPAKTEPUCTUK CHKUMAEMOCTH T'PYHTa
OPUPOAHON BIIAKHOCTH, OTHOCUTEIBHOW MPOCAJOYHOCTH M OTHOCUTEIBHOIO
cybdo3uoHHOTO CKATHUSL.

5.5.4.2 KommnpecCHOHHO-(PUIBTPAIIHOHHBIE HCIBITAHUSI TPYHTOB MPOBOJIST
[0 CXEME€ HHUCXOJSILEro WM BOCXOSALIEr0 MOTOKA (PUIBTPYIOLIEH XKUAKOCTH, a
TaK)Ke TMpHU JIOOBIX 3HAYEHMSIX TpaJMeHTa Hamopa / Npu YCIOBUM OTCYTCTBHUSA
MexXaHU4ecKoi cyddo3un.

5.5.4.3 Tlpu UCHBITAaHUU MO CXEME «OJHON KPUBOW» HArpy3ky Ha oOpaserr
IPYHTa MPUPOIAHON BIAXKHOCTHU MEPENAIOT CTYNEHSAMH HArpyXeHUs 10 3aJaHHOTO
JABJICHUSl p, aHAJOTMYHO KOMIIPECCHOHHOMY HcCHbITaHuIO (cM. 5.4.4.2, 54.4.4,
5.4.4.6). Ilocne ycnoBHOUW cTabwimm3anuu aeopmanuu obpasiia TpyHTa IMpU

JaBJICHUU p €TI0 HGO6XOI[I/IMO 3aMOYUTh BOI[OI>'I, MpoJao0JKasA 3aMadyuBaHUC 10
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ycioBHOW crabmnm3anuu  mpocanku no ['OCT 23161. Ilocne oxoHYaHUS

MPOCaTOYHBIX AchopManMii WIM B CIydae HMX OTCYTCTBHUS CIEAyeT HadaTh
HEIpPEPbIBHYIO QUIIBTPALIMIO BOJIBI Yepe3 oOpasell (Mpu 3aJaHHOM JaBJICHUH p) A0
yCIOBHOM cTabunuzanuu cypdo3nonnoro cxarus (cm. 5.5.4.6).

5.5.4.4 VcnpiTanue MO CXeMe «TPeX KPUBBIX» MPOBOAAT Ha Tpex obOpasiax
rpyHTa HEHAPYIIEHHOTO CJIOKEHMsS, OTOOpPaHHBIX M3 OJHOTO MOHOJUTa U
OTJIMYAIOIIMXCS 110 IIOTHOCTH CYXOTo IPpyHTa He Gosee ueM Ha 0,05 r/cM’, Wil Ha
Tpex oOpa3lax HapyHIEHHOTO CJIOXKEHHUs, HMMEIOIIMX OJMHAKOBBIC (3aJaHHBIC)
CTEIEHb 3aCOJIEHHOCTHU U IJIOTHOCTh CYXOIro TPyHTA.

OnuH o0pasen; MCHBITHIBAIOT TPW TPHUPOAHOW BIAKHOCTU. [Ipm sTOM
Harpy3ky Ha oOpasell TpyHTa TMPUKIAIbIBAIOT CTYNEHAMH HarpyXeHus 0
3aJIJaHHOTO JABJICHUS p B COOTBETCTBUU C 5.4.4.2.

Bropoit oOpasenr Ha/IeXKAT Tepell Harpy>keHuem 3amMouuTh  (0e3
NPUMEHEHUsI appeTupa) A0 IMOJHOro BoaoHackimeHus (cM. 5.4.3.4) u 3arem
NPUKIIAJIbIBATh HArpy3ky Ha oOpasel] CTyNeHSMHU JI0 3aJaHHOIO JaBJICHUS B
cooTBeTcTBUU ¢ 5.4.4.2,5.4.4.4,5.4.4.6.

[Tocne ycnoBHOW cTaOWIM3allMA CXKATHUS BOJOHACHIIIEHHOTO TPYHTA
HEOOXOJMMO HayaTh HENPEpPhIBHYIO (QMIbTPALMIO BOJBI 4depe3 obpasern (mpu
HEM3MEHHOM 3aJJaHHOM JaBJICHUH p) 10 YCIOBHOM cTabmim3anuu cyhdo3uoHHOTO
CHKATHUS.

Tpetuii oOpazen; ciemnyeT 3aMO4YUTH A0 MOJHOTO BOJOHAcKImeHus (0e3
nepeaadyd Harpy3kd Ha oOpaselr] TpyHTa W 0e3 MPUMEHEHHs appeTvupa) M 3aTeM
MPOBOJAUTH BBIIIETAYUBAHUE COJIEH (paccoyieHue IpyHTa) MYTEM HENpepbIBHON
bunabTpalMy BOABI WIIM KMJIKOCTH 3aJaHHOTO cocTaBa uepe3 oOpaseu. Ilocne
YCIIOBHOTO PACCOJICHHS TPYHTa TPUKJIAJABIBAIOT HArPy3Ky Ha o0Opas3ell CTyNneHsIMA
JI0 3aJJaHHOTO JAaBJICHUS p B COOTBETCTBUMU C 5.4.4.2, 5.4.4.4, 5.4.4.6, noaaepxuBas
oOpasell B BOJIOHACKIIIEHHOM COCTOSIHHH.

5.5.4.5 3a kpuTepuil yCIOBHOIO PAcCOJICHUSI TPYHTa MPH BbILETAYMBAHUU

coyieii 0e3 Harpy3ku (IPU MCHBITAHUM IO CXEME «TPEX KPHUBBIX») CIEIyeT
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INPpUHUMATb 3HAYUYCHUA CTCIICHHU BbIIICIAaYHNBaAHUA coJieu Bta IMPUBCACHHLIC B

tabmurte 5.11.

Tab6numa 5.11- 3naueHus cTENeHU BhINIEIAaYMBaHMS COJICH [3;

Conepxanue 3HaueHus 3, B 3aBUCHUMOCTH OT BUA
BOJOPAaCTBOPHUMBIX IpYHTa, HE MCHEE
coeid, % [Tecok Cynech CyrauHok

Ho 5 0,80 0,65 0,60
5-10 0,85 0,70 0,65
11-20 0,90 0,80 0,75
21-30 0,95 0,90 0,85
Cs. 30 1,00 0,95 0,90

5.54.6 3a xpurtepuil ycnoBHON cTaOunm3anuu cy(h(o3MOHHOTO CXKATHS
TPYHTa TpU 33J]aHHOM [IaBJICHUU p MPUHUMAIOT NPUPAIICHUE OTHOCHUTEIHHOU
nedpopmanun  Agy He mnpespimaromiee 0,001 npu  mpupameHuM  CTENEHH
BhlleaunBanus conet AP, = 0,1, a Takke 0Opu YCJIOBUHU, YTO CTENEHb
BhIIIEIaYrBanus coyiet 3, (cm. 5.5.5.11) cocrapnser He menee 0,6.

5.5.4.7 Tlocne Havana QuIbTpalMKM BOJBI uepe3 o00pasel MOoKa3aHus
WHIUKATOPOB JepopMalivii perucTpUpylOT B MEPBBIM yac uepe3 15 muH, nanee
yepe3 yac (HO He MEHee IATH pa3) B TeueHHue pabouero aHS, 3aTeM OJIMH pa3 B
JICHb MPU UCHBITAHUU TPYHTOB, COJEPHKAUIUX JIETKOPACTBOPUMBIE COJIU, U OJIUH
pa3 B J1Ba-TpU JHS NPU UCHBITAHUU T'PYHTOB, COJEPIKALIUX CPEIHEPACTBOPHUMBIC
COJIH.

5.54.8 B mpouecce BbllIeTaYUBaHUS CcoJied HEO0OXOAUMO OTOUpaTh
bunabTpaThl A1 OmNpenereHUsT B HUX KOJUYECTBA COJEH MO Macce IUIOTHOTO
ocTaTka: mepBbli puimpTpar — mocie cobopa 50 M KHIKOCTH, BTOPOH — depes
JBOE-TPOE CYTOK, Jajee — OJWUH pa3 B HEACNIO0 IPU HCHBITAHUU TPYHTOB,
COJIEpIKAIlUX JIETKOPACTBOPUMBIC COJIM, W OJWH pa3 B JIBE€ HEJEIU - IMpHU

HCIIBITAHWU I'PYHTOB, COACPKAMUX CPCAHCPACTBOPUMBIC COJIN.
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5.5.49 Ilocne 3aBeplICHHs] HUCHBITAHUS padoyee KOJIBLIO C BIAXKHBIM
TPYHTOM B3BEIIMBAIOT, MPOBOASIT KOHTPOJBHOE H3MEPEHHE BBICOTHI 00pasua
IPYHTa B KOJbIIE, ONPEIEISIOT BJIAXHOCTh I'PYHTa M MacCy CyXOro rpyHTa, a

TaKX€E KOJIMYECTBEHHBIN U KAUECTBEHHBIN COCTAB COJIEH.

5.5.5 O0padoTka pe3ybTaTOB

5.5.5.1 TIlo pe3yaprartaM ONbITA BBIYUCISIOT HA KAXAOW CTYIICHU
Harpy>XeHus: a0COJIIOTHYIO BEPTHUKAJIbHYIO CTaOWIM3UPOBAHHYIO JedhopMaluio
oOpasua rpyara Ak, MM, 1 OTHOCUTEIBHYIO BEPTUKAIIbHYIO Jlepopmalinio oOpasiia
& =Ah;/ h,g , TI€ h,Wg — BBICOTA OOpa3la IpH JABICHUU, PABHOM HANPSKEHHUIO OT
COOCTBEHHOT0 Beca TIpyHTa Ha TuIyOmHe oTOopa oOpasma, W CTpOAT Tpaduk
3aBUCUMOCTH OTHOCHUTENBHBIX JeQopMaluii OT BEPTUKAIBHOTO JaBleHus € = f(p)
(cm. mpwioxxenue M, pazaen M.2).

5.5.5.2 B cnyuyae HaOyXxaHHsI 3aCOJICHHOIO TPYHTA MPU UCIIBITAHUH T10 CXEME
«TpeX KPHUBBIX» HEOOXOIUMO ONPEEIUTh CBOOOHOE OTHOCUTEIbHOE HAaOyXaHUe
Ewo MO 5.6, a TOYKY, COOTBETCTBYIOLIYIO &g,y BKIOYUTH B rpaduk & = f(p),
OTKJIa/IbIBAsI €€ Ha OCU OpAMHAT BBEPX OT OCH a0CIUCC.

5.5.5.3 Ilpu ucnplTaHUM NO CXEMaM «OJAHOW KPHBON» M «TPEX KPUBBIX»
XapaKTEpPUCTUKU  CXKAaTUS  3aCOJEHHOTO TpYHTa NOPUPOAHOW  BIAKHOCTU
ONPENETAIOT B COOTBETCTBUHU € 5.4.6.3 1 5.4.6.4.

5.5.5.4 llpu wucneITaHMM TO CXEME «OAHOM KPHUBOW» OTHOCHUTEIIBHYIO

POCaZ0YHOCTD 3aCOJICHHOTO TpyHTa &, omnpeneisatoT no 'OCT 23161.

5.5.5.5 OtHOCUTENBHOE Cy()(HO3MOHHOE CXKATHE TPYHTA €y NPH MCHBITAHUH
0 CXEME€ «OJHOM KpHUBOI» M TpU HATUYMH TMPOCANOYHBIX Aedopmarmii
OINpEAEIAI0T KaK JIONOJHUTEIBHOE OTHOCUTEIBHOE CkaThe oOpasla IpyHTa Ipu

3aJJaHHOM JIaBJICHUU U HEMPEPBHIBHON (PUIIbTpAIK BOJBI IO (popmyIie

Ah h —h
e = sf _"sat.,p “sf.p , (5.37)
S hng fng

53



I'OCT 12248-2010

rae Ahy — cyQQo3noHHOE CKATUE TPyHTAa IPH IOCTOSHHOW (QUIBTpaLUU U
3a1aHHOM JaBjieHuu (a0comtoTHOE Cy(hPO3MOHHOE CKATUE), MM,
hsa1p — BBICOTA 00pa3Ia 3aMOYEHHOIO TPYHTA IIPH 33laHHOM JIaBJICHUH, MM;
hy, — BBICOTA 00pa3lia MOCIE CKAaTUs B YCIOBUAX IOCTOSHHOM (uibTpanuu

JKUIAKOCTH IIPH 3a1aHHOM OABJICHHUH, MM.

5.5.5.6 OrHocurenpHOE Cy()(HO3HOHHOE CIKATUE TPYHTA E¢ MPU MCIBITAHUM
10 CXEME «OJHOH KPHBOH» M TPU OTCYTCTBHM IIPOCAAOYHBIX jaedopmanuii

OTPENENSIOT 10 popMmylie

Ah_, hy—h
ot ' p (5.38)
S hng fng
rAc h, — BBICOTA 00 asla TI'pyHTa IIpHu OI[HOﬁ BJIQXKHOCTH IIpH 3a1aHHOM
P p Py pup p

JaBJICHHUH, MM.

5.5.5.7 OTHOCUTENBHYO NPOCATOYHOCTD £y JJISI PA3NIMYHBIX JABJICHUNA NpU
UCIIBITAaHUSIX TI0 CXEME «TPEeX KPUBBIX» OMNPENENSIOT KAaK pPa3HOCTh 3HAUYCHUU
OTHOCHUTEJIBHOIO CXKAaTUsl 00pasloB B BOJOHACBINICHHOM COCTOSHMH £y, U TPH
IPUPOTHON BIAKHOCTU €, WM PA3HOCTh OPJAUHAT COOTBETCTBYIOIIMX KPHBBIX
rpadukoB € = f(p).

5.5.5.8 OtHocurensHoe Cy((O3MOHHOE CXKATUE &y M Pa3IMYHBIX
JABJICHUY TPU HCTIBITAHUU 1O CXEME «TPEX KPUBBIX» OIMPEACIAIOT KaK Pa3HOCTh
3HAQYEHUH OTHOCUTEIBHOTO CKaThs OOpa3loB BHIIICIIOYEHHOTO TpPyHTA U B
BOJOHACHIIIICHHOM COCTOSIHUM WJIM PAa3HOCTh OPJWHAT COOTBETCTBYIOIIHNX
KpuBbIX TIpapuka €= f(p). llo 3Ha4eHUAM &y CTPOAT rpadUK 3aBUCHMMOCTHU

ey = flp) (cM. punoxenue M, pasnen M.2).

5.5.5.9 HauanpHoe naBieHue Cy((HO3MOHHOIO CXKATHUS Py ONPEIEIAIOT IO
rpaduky &; = f(p), IpUHUMasA 3a py NABJIEHHE, NIPH KOTOPOM OTHOCHUTEIIBHOE

cypdosnonnoe cxxarue pasuo 0,01 MIla.
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5.5.5.10 OtrOcutenvHOE CyPGHO3UOHHOE CHKATHE BBIYUCISIOT C TOUHOCTHIO
0,001 MIIa, HavansHOE pnaBiieHHE CY(P(PO3MOHHOIO CKATUA - C TOYHOCTHIO
0,02 MITa.

5.5.5.11 B mpomecce KOMIPECCHOHHO-(PUIBTPALIMOHHOTO HCTIBITAHUS
IpyHTa IPU HENpPEphIBHONW (UIbTPALMU BOJbI M 33JaHHOM JIaBJICHUU p CIIEAYET
CTPOHUTH IpapUK 3aBUCUMOCTH OTHOCHTENILHOIO Cy(Q(O3HOHHOIO CKATUS &y OT
CTENEHW BblIIENaYyuBaHus cojed 3, (cM. npwioxkenue M, pasgen M.2),

onpenensieMoil no popmyine

i=1 " (5.39)

r7ie kK —4ucIio onpenesaeHu MIOTHOTO OcTaTKa (PMIBTPALIMH 3a BPEMsI UCTIBITAHUIA;

V, — obbeM Bojbl, IpOPHIBTPOBABIICHCS Yepe3 oOpasell rpyHTa 3a MEpHOj
MEX1y ABYMS MOCIEAYIOLUMMH OINPeIEICHUSIMH INIOTHOTO OCTATKa, JI;

X — cpenHee apu(MeETHYECKOE 3HAUYEHHUE ABYX IOCIEIYIOIIUX OIpeaesIeHui
IUIOTHOTO oOCTaTKa (UIBTPATOB 3a BBIYETOM IUIOTHOTO OCTaTKa
bunbTpyomen KUAKOCTH, T/T;

Dy, — crTeneHb 3aCOJCHHOCTH TIpyHTa (IPUHUMAIOT 10 pe3yibTaTam
OTIpeJIeIeHn CpeHel CTEIeHU 3aCOJICHHOCTH MOHOJHTA, U3 KOTOPOTO
BBIpE3al0T 00pasell IpyHTa), 1.€.;

m; —Macca Cyxoro 06pa3ua I'PYHTa IICpca HaYaJIOM HCHBITaHHﬁ, I.

5.5.5.12 Tlocne okoH4YaHUsI KOMIIPECCHOHHO-(PUIBTPAITMOHHOTO HCIIBITAHUS,
a TakXkKe TII0CJie BbIIEIAYUBaHUsl coJied 0e3 Harpy3ku U TOCIETYIOIIeTo
3arpykeHusi oOpasla ciaedyeT IPOHM3BECTH KOPPEKTUPOBKY rpaduka g5 = f(B,),
noxactaBisisi B popmyny (5.39) BMecto 3HaueHuss D, 3HAYCHHWE HaYaIbHOU

CTETIeHH 3aCOJICHHOCTH 00pasua rpyHTa Dy g, ONpenensieMoi mo Gpopmye

l)(),sal :1—;:1:(1 _Q,sal) ) (5 40)
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TJIe M, — Macca Cyxoro oopasiia TpyHTa Mociie OKOHYAHUSI UCTIBITAHUS, T;
D) o — CTETIEHb 3aCOJICHHOCTH 00pa3iia TpyHTa OCJe OKOHYaHUS

HCIIBITAHU, /1.C.

5.6 Metoa onpeaesieHnsi HAOyXaHUs U yCAAKH

5.6.1 CymHocTh MeTOAa

5.6.1.1 HcnoertaHusa  mpoBOASAT A ONpPENENEHHs — ITOKa3aTelew,
XapaKTepU3yIIINX U3MEHEHHE 00beMa IIIMHUCTBIX TPYHTOB MPU BOJIOHACKHIIICHUN
(maOyxaHue) WM BBICBIXaHWHM  (ycCaaka). Onpenenstor  clenyronme
XapaKTEPUCTUKN HaOyXaHWs: CBOOOJHOE HaOyXaHUE &, HAOyXaHWe O
HArpy3Ko# &, JaBJIeHUE HAOYXaHUs Py, BIAXKHOCTh TPyHTA MOCIIe HAOYXaHUS Wy,
U XapaKTEepPUCTHKU YCAJKH: ycaJKa IO BBICOTE §&;, AUAMETPY €; U 00BEMY §,,
BJIQKHOCTB Ha IIPEJEIIE YCAAKU Wy.

5.6.1.2 XapakrepucTuku HaOyxaHUs ONpPENENSIOT MO pe3yjbTaTam
UCIIBITaHUN 00pasioB B mpubopax cBoOomHoro Hadyxanwsi rpyHtoB (ITHI) u B
KOMITPECCUOHHBIX MPUOOpAaX MpPHU HACBHIIIEHUH TPYHTa BOJAOW WJIM XUMHUYECKUM
pacTBOpoM. YcCaJKy TpyHTa OMPENCNAIOT B YCIOBHIX CBOOOJHOW TPEXOCHOMU
nedopmaiy oopasia npu BhICBIXaHUHM TPYHTA.

Pe3ynbTaThl UCHBITAaHUN JOJKHBI ObITH O(OpMIIEHBI B BHJe TpadUKOB
3aBUCUMOCTEH OTHOCHUTENBHBIX Aehopmanuii HaOyxaHus oOpasiia OT Harpy3Ku d
u3MeHeHHs: o0beMa 00pasiia OT BIKHOCTHU MPHU YCAKeE.

5.6.1.3 Jluana3oH pAaBiIeHWW, NPU KOTOPBIX IPOBOAAT HWCHBITAHUSA Ha
HaOyxaHWe TIOJl HArpy3KOW, OMpeNessieTCss B MPOTpaMME HCIBITAaHUN C y4eTOM
nepeaBaeMbIX HAa OCHOBAHHME HArpy30K M JaBiieHHs HaOyxaHus TpyHTa (CM.
5.6.4.2).

5.6.1.4 Jlng ucnpITaHU MCHIOJIB3YIOT 00pa3iibl HEHAPYIIEHHOTO CIIOXKEHUS C
IPUPOAHON BIAXKHOCTHIO WJIM O0pa3ibl HAPYLIEHHOTO CIIOXKEHUS C 3aJaHHBIMU

3HAYEHUSAMH IJIOTHOCTU M BIaXHOCTU. OOpaslpbl TpyHTa MPUPOIHOTO CIOXKEHUS
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JUIS UCTBITAaHUN CBOOOJHOTO HaOyxaHus, HaOyXaHUs TOJ Harpy3koW M ycaaku
clielyeT BhIpe3aTh U3 OJIHOITO MOHOJIUTA IPYHTA.

OO0pazen rpyHTa A onpeneiaeHuss cBOOOIHOTO HaO0yXaHMsl JT0JKEH UMETh
dbopmy mmIMHApPAa AuamMeTpoM He MeHee 50 MM M COOTHOIICHHE HAYaJIbHOTO
JuaMeTpa U BbICOTHI OT 2,5 1o 3,0. Jlns ucnslTaHUu B KOMIPECCUOHHBIX IpUOopax
UCHOJNB3YIOT 00pasupl rpyHra no 5.4.1.4. He pomyckaeTrcss MCHOJIb30BaTh IJis
UCIIBITAHUI TJMHUCTBIE TPYHTHI, COJAEPKAIIME KPYNHOOOJIOMOYHBIE BKIHOUYEHUS
paszMepamiu 3epeH bosee 5 MM.

5.6.1.5 OOpa3upl npu UCHBITAHUM Ha HaOyXaHue CJIeayeT 3aluBaTh
TPYHTOBOHM BOJIOM, B3SITOM C MecTa OTOOpa IpyHTA, BOJHOM BBITSKKOM MM BOJOU
IIMTBEBOIO KadecTBa. B cilydasx, ompenenseMblX IpOrpaMMON HCCIEIOBAaHUM,
JOMYCKAaeTcsl NPUMEHEHWE JUCTHWUIMPOBAHHOW  BOABI U HUCKYCCTBEHHO
IIPUTOTOBJICHHBIX PACTBOPOB 33JaHHOTO XMMHYECKOI'0 COCTAaBA.

5.6.1.6 HcnblTanue 1uist ONpeesieHns] XapaKTepUCTUK Ha0yXaHUs IPOBOJSAT
710 TIPEKpAIEHUS MOTJIOMIEHUsT 00pa3oM IpyHTa BOABI (MM pacTBOPa), a yCAIKH
— JI0 TMOJIHOM mnoTepu UM BiaaxHocTu. [Ipum ycaake wucnapenue Boabl (WM
pacTtBopa) M3 oOpaslia TpyHTa HE JOHDKHO BBI3bIBATH OOpa3oBaHUsI Ha HEM
yCaJ04YHBIX TPEILHH.

5.6.1.7 CBobOonHOoe HaOyxaHHE ONPEAEIAIOT MCIBITAHUEM OJUHOYHOTO
oOpasia rpyHra.

HabGyxaHnue noj Harpy3koil OIpenesnstoT UCIBITAaHUEM MAapTUU UIESHTHUYHBIX
0o0pa3ioB, BBIPE3a€MbIX M3 OJHOTO MOHOJUTA TPYyHTa, MyTeM OO0XaThs HX

JAaBJICHUCM U ITOCJICAYIOIICTO BOAOHACBHIIICHNA.

5.6.2 O6opynoBanue u npudOpbI

5.6.2.1 B cocrtaB IIHI' nomxHbl BXOAUTH CIEAYIOIIME OCHOBHBIC Y3JIbI U
JleTau:

- OCHOBaHWE TpubOOpa, pabouee KOJBII0O C BHYTPECHHUM JAHAMETPOM IIO
5.6.1.4, Bxnaaplm-madioH (A1s1 BBIIABIMBAHMSA 4YacTH oOpasiia u3 paboyero

KOJIbIa), OOECIeUnBaIONINiI BBHICOTY oOpasma B Koiblle He MeHee 10 MM,
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nephOpUPOBAHHBIN BEpXHUH MITaMII, ep(HOPUPOBAHHBINA TOIOH, BAHHOYKA IS
KUIKOCTH;

- YCTPOMCTBO JIsI U3MEPEHUS BEPTUKAIBHBIX JedhopmMalinii oopasia.

5.6.2.2 Konctpykuus [THI" nomkHa oOecrnieunBaTh:

- HETOJBU>KHOCTh pab0yvero KoJiblia MNPy UCIIBITAHUH;

- MoJja4y BOJIbI K 00pa3ily CHU3Y U €€ OTBOJ;

- BEpPTHUKAJbHOE JaBJICHHE OT IITamIa, U3MEPHUTEIHLHOTO O0OpYyIOBaHUS,
PacIoyioKEHHOTO Ha HEM, M IpPYTMX HEypaBHOBEIIEHHBIX jJeTaneit He 6osee 0,0006
MIIa.

5.6.2.3 [Ina ompenenenus HaOyXaHusl TPyHTA MOJ HArpy3KOM HCIONb3YIOT
KOMIIPEeCCUOHHBIE Mpubopsl 1mo 5.4.2.1 u 5.4.2.2.

5.6.2.4 Jlnsa onpeseneHus ycaaku TPyHTOB HEOOXOIUMO UMETh:

- pabouee KOJbIIO KOMIPECCMOHHOIO NMPUOOpa BHYTPEHHUM JHUAMETPOM IO
5.4.1.4;

- IPEAMETHOE CTEKJIO, MOKPBHITOE TOHKUM POBHBIM CIIOEM MapaduHa;

- €MKOCTb C KPBIIIKON (CTEKJIIHHBIA KOJIMAK WM 3KCUKATOP) 0OBEMOM HE
6onee 1 1 ans cymku 006pasioB;

- IITAHT€HIIUPKYJIb;

- MUKPOMETP.

5.6.2.5 KommnpeccuoHHbIE NPUOOPHI TAPUPYIOT Ha CHKATHE C MOMOUIBIO
METAJUINYECKOT0 BKIaabIa no 5.4.2.3.

TapupoBKy MPOBOJAT NPU TPEXKPATHOM HATPYKEHUU MPUOOpa, KaxKIblid pa3
C 3aMeHOI (HPUITBTPOB HA HOBEIE.

[To pe3ynbraraM TapupOBKH KOMIIPECCUOHHOTO IPpHOOpa ClIeyeT COCTABUTD
TabNIuIly BeNTU4IHH AedopManuii A mpu pa3innyHbIX TaBICHUSIX.

s rapupoBku ITHIT B paGoyee KOIbII0 ClieyeT 3a0KUTh ABa OYMa)KHBIX
buabTpa, YCTAHOBUTH YCTPOWCTBO JJIsi U3MEPEHHUS BEPTUKAIBHBIX Jedopmaruit
oOpa3ia, 3aMouuTh QUIBTPBI W 3apeructpupoBaTh nedopmanuo A. s
KOHKpETHOM mapTuu (QuIbTpoB TMONpaBKy A MNPUHUMAIOT Kak CpeaHe-

apumeTnyeckoe 3HaueHue Aedopmanuii Tpex nap GUILTPOB.
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5.6.3 IloaAroToBKAa K MCNBITAHUIO

5.6.3.1 OOpa3ipl rpyHTa U3roTaBIMBAIOT C y4eTOM TpeOoBanuit 5.6.1.4.

5.6.3.2 Ilpu ompenenennn cBOOOAHOTO HaOyXaHWsl 4YacTh oOpasma ¢
MOMOIIBIO BKJIAJIbIIIA — Ia0JI0OHa BBIAABIMBAIOT M3 paboyero Kojblla U Cpe3aroT
HOKOM Tak, 4TOObI BBICOTA OCTaBIIerocsi oopasiia Obuia He MeHee 10 MM.

5.6.3.3 OO6pa3zen; rpyHTa B paboyeM KOJIbIIE TOKPBIBAIOT C JBYX CTOPOH
GbuIbTpaMM U MOMEIIAIOT:

a) mpu ompeeraeHnu cBobogHor0 Habyxanus — B [THI;

0) npu omnpenereHUN HaOyxaHUsl MOJA HAarpy3Kod — B KOMIIPECCUOHHBIM
npuoop.

3areM MpoBOMAST CIEAYIOIINE ONepaIiu:

- PperymupylT MEXaHW3M HarpyXeHus oOpa3a B KOMIIPECCHOHHOM
npuodope;

- YCTaHaBJIMBAIOT YCTPOWCTBA JJI U3MEPEHUSI BEPTUKAIBbHBIX AehopMaIiuii
00pasmos;

- 3aIIMCBHIBAIOT HayaJIbHbIC TOKA3aHUSI YCTPONCTB.

5.6.3.4 [lpu ucnbplTaHUU TPYHTA Ha ycaaky oOpasell TpyHTa W3BJICKAIOT U3
KOJIbIIa ¥ TIOMEMIAI0T Ha MPEIMETHOE CTEKJIO, MOKPHITOC TOHKHM POBHBIM CJIOEM
napaduHa. 3aTeM U3MEPSIOT BHICOTY B IIEHTpe o0pasiia, a ero JuaMeTp — o TPeM,
3apaHee pa3MEUCHHBIM HaIpaBJieHUsM. Pe3ynbTaThl M3MEpeHU 3amuchIBAlOT B
KypHaJI HCTIBITAHUM.

[Tonaganue NpsIMBIX COJIHEYHBIX Jydyeld Ha O0O0pas3lpl TPyHTa BO BpeMs
UCIIBITAHUH YCAJKH HE JOITyCKaeTC .

5.6.3.5 Xapaktepuctuku HaOyxaHUs TIMHUCTOTO TPYHTA HAPYIIEHHOTO
CIOXEHUs CIeAyeT OmpenensiTh Ha oOpaslmax ¢ 3aJaHHBIMH  3HAYCHUSMHA
IJIOTHOCTH M BIQKHOCTH.

5.6.3.6 Ilpu ompeneneHUM XapaKTEPUCTUK YCAJKH IPyHTAa HAPYIIEHHOIO
CIIOXKEHUs CIeAyeT NMPUMEHSATh oOpasen TpyHTa BIaXHOCThIO Ha 5 % - 10 %

MPEBBIIIAIONICH BIAKHOCTh TPYHTa Ha TPAHUIE TEKY4YECTH. ' pyHT BBIIEPKUBAIOT
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B IIyCTOM 3KCHUKAaTOpPE B TEYEHHUE CYTOK. 3aT€M IPH MMOMOILIU IINATENIs 3aMO0IHSIIOT
TPYHTOM pabouee KOJbI[0, BHYTPEHHSSI MOBEPXHOCTh KOTOPOTO MPEABAPUTEIHHO
CMa3zaHa TOHKHM CIIO€M TEXHUYEeCKoro BazennHa. OOpa3zoBaHuEe NYCTOT NpHU
MOJIrOTOBKE 00pasiia He TOMYyCKaeTCsl.

[IpuroroBieHHblid 00pa3en; Ha MPEIMETHOM CTEKJIE IOMEHIAIOT IO/
CTEKJISIHHBIN KOJITIaK MJIM B €MKOCTh C KPBIIIKOW. 3a HauaJbHbIe pa3Mepsl oOpasiia
MPUHUMAIOTCS pa3MEphl KOJIbI[A IO BBICOTE U BHYTPEHHEMY JAUAMETPY.

5.6.4 IIpoBeieHUE UCTIBITAHUSA

5.6.4.1 Ilpu onpenenenun cBoOogHoro HaOyxanuss B IIHI' nonaror
KHUJKOCTb CHU3Y 00paslia U perucTpupyroT pa3BuTHe Aedopmannii BO BpeMEHH 10
MOKa3aHUsIM UHAUKATOPOB Jedhopmaluii.

5.6.4.2 Jlng onpeneneHys 3aBUCUMOCTH HaOyXaHHsI TPYHTOB OT Harpy3Ku U
JaBJeHUsT HaOyXaHUsA WCHBITHIBAIOT MMapTUIO O00pa3loB, MepeaaBas Ha HHX
pa3IMyYHbIC AAaBJIEHUA IO clieayrolled nporpamMmme. Ha mepBoM KOMIPECCHOHHOM
npubope aaBieHue JOKHO ObITh okosio 00,0025 MIla, 4to CcOOTBETCTBYET
JABJIICHUID OT IITaMlla ¥ CMOHTHUPOBAaHHOTO HAa HEM HM3MEPUTEIBHOIO
obopynoBanus, Ha BTopoM — 0,025 MIIa, ua tpetrem — 0,05 MIla, Ha ueTBepTOM
— 0,1 MIla. Ha mocnenyronux nmpubopax napieHue nopeimarT Ha 0,1- 0,2 MIla
710 HE0OXOAUMBIX MpeiesioB (cM. 5.6.1.3).

[Tocne marpykenusi oOpasloB TPyHTa B KOMIIPECCHOHHBIX MpHOOpax HX
BBIJICP’KMBAIOT 0 YCJIOBHOM cTabmnu3anuu aedopmaiuii (cm. 5.4.4.6), mocie yero

O6pa3I_IBI 3aMa4MBarOT, 3aJIMB XXUAKOCTb B ITIOJJ0H.

ITpuwmeuuyuanue — JlaBnenne HaOyxaHHsS JOMYCKAETCS OIPENENATh, HU3MeEpss
BO3HMKAlOIlee yCHiMe HaOyXaHus 3aMOUYEHHOTo oOpasla MyTeM KOMIleHcaluu aedopmaruii
HaOyxaHUs («KOMIEHCALMOHHBIA METO).

5.6.4.3 Tlocne 3amaunBaHus 00pa3IOB KaK MPU CBOOOJHOM HaOyXaHMHU, TaK
U B KOMIIPECCHOHHBIX MpUOOpax, perucTpupyroT aedopmaimu gepes 5;10; 30; 60
MUH, Jajgee 4yepe3 2 4 B TeyeHwe pabodero OHS, a 3aTeM B Hadajle U KOHIIC

pabodero qHS 10 AOCTHXKEHUS YCIOBHOM CTaOMIM3auu AeQopMariuii.
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B cnydae orcyrcTBUs HaOyxaHUS 3aMadyMBaHHUE MPOBOMAAT B TEUEHHUE TpeX
CYTOK.

3a Havamo HaOyXaHUs NPUHUMAIOT OTHOCHUTENIbHYIO JAeQopMaluio &,
npesbimaromyro 0,001.

5.6.4.4 3a kputepuii ycioBHOHW crabuiusanuu aedopmamuii cBOOOIHOTO
HaOyxaHusd TPYHTOB WiM Aedopmaivii HaOyxXxaHus O] HArpy3kol MHpH JaHHOU
CTyNEHU JaBJCHUS B KOMIIPECCUOHHBIX TMpUOOpax clieyeT MNPUHUMATh
nedopmanmto e 6osee 0,01 mm 3a 16 4.

5.6.4.5 Tlocne 3aBepmieHust HaOyxaHus oOpasma HEOOXOJUMO CIIUTh
KHUAKOCTh U3 MpHOOpa, KOJBIO C BIAKHBIM TPyHTOM (06€3 (UIBTPOB) B3BECHUTH,
IPOBECTH KOHTPOJHHOE H3MEpPEHUE BBICOTHI 00pa3lla TpyHTa B KOJbLE U
ONPEICIIUTh BJIAXKHOCTh I'PYHTA.

5.6.4.6 VicnibiTanue Jyuist ONpeAesieHnsl yCaJaKu IPpyHTa IPOBOST B TPH dTalla.

Ha nepBoM u BTOpOM 3Tamax MCHbITAHUS U3MEPEHUE BHICOTHI, AMAMETPA U
Macchbl 00pasiia TpyHTa, HOMEIIEHHOTO B SKCUKATOpE, MMPOBOJAT HE PEXKE IBYX pa3
B CYTKH U PE3yJIbTAaThl 3aHOCST B KYpHaJ UCTIBITAHUU.

Kputepriem ycnoBHOro 3aBepLICHUS UCTIBITAHUS HA MEPBOM 3Tare SIBISETCA
OTCYTCTBUE€ M3MEHEHUW B JIMHEHWHBIX pa3Mmepax o0Opas3loB B  JABYX
MOCJIEIOBATEIbHBIX U3MEPEHHUSIX.

Ha BTOpOoM 3Tane cymky oOpasia rpyHTa NpoBOIsAT Ha BO3IyXe.

KpurepueM ycioBHOro 3aBeplICHUs UCTIBITAHUS HA BTOPOM dTarle, MOCie
ISATU - IIECTH U3MEPEHUU SBIIIETCS OTCYTCTBHE M3MEHEHHIl B Macce oOpasla
TpyHTA.

Ha Ttperbem stame cymiky oOpasiia rpyHTa MpOBOJAT B TEPMOCTaTe IpPH
temmneparype (105 = 2) °C B coorBerctBuu ¢ TpeboBanusmu ['OCT 5180 mo
MOCTOSIHHOM MacChl M B KOHIIE MCIBITaHUS MPOBOAST KOHTPOJIBHOE H3MEpPEHUE

JMHEHHBIX pa3MepoB oOpasiia rpyHTa.
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5.6.5 O0pabdoTka pe3yIbTaTOB

5.6.5.1 Ilo pe3ynbratam ucneiTanuii rpyHTa B [THI' uam koMmnpecCHOHHBIX
npudopax BHIYUCIISIIOT:

- abcomoTHyo nedopmaruio obpasma rpyHta Ak B MM, KaKk pPa3HOCTb
cpenHeapu(PMEeTHUEeCKUX 3HAYCHUN KOHEYHBIX 7#; W HAYaIbHBIX 71) TIOKa3aHWUU
WHIUKATOPOB nedopmalii 32 BBIYETOM TIONPaBKM Ha AedopMaliuio
KOMIIPECCUOHHOTO Mprbopa U QuibTpoB mpu HaOyxaHuu A ( cm. 5.6.2.5);

- OTHOCHUTEIbHYIO AedopManmio oopasia € = Ak /h ¢ Tounocteio 0,001, rae
h — HavabHas BRICOTa 0Opasiia.

5.6.5.2 1o BBIYMCICHHBIM 3HAYEHUSIM MPU UCIBITAHUU B KOMIIPECCUOHHBIX
npubopax CTposST TpaduKk  3aBUCMMOCTH  OTHOCHUTEIBHBIX  JaedopManuii
HaOyXaHUsi OT BEPTUKAJIBHOTO JABJICHUS &, = f(p) (cM. npunoxenue H, paznmen
H.1). Touku rpaduka, COOTBETCTBYIOIIME PA3IUYHBIM JABJICHUSIM, COCAUHSIOT
IIJJABHOW KPUBOM.

3HaueHUE IABJICHUSI, COOTBETCTBYIOIIEE TOUKE MEPECEUCHUs KPUBOUM C OChIO
nasnenuss p (cm. rpaduk 1 pasgema HI mpwioxenuss H) wm  Touke
MIPEANOIaraeMoro rnepecedeHus mpoAoKeHUsT KpuBoi rpaduka &, = f(p) ¢ OChIO
nasnenusi p (cMm. rpaduk 2 pasmena H1 npunoxenuss H), paBHO  naBieHUto
HAOyXaHUS py,,.

5.6.5.3 Ilo pe3ynbTaTaM UCIBITAHUIN YCAJKU BBIUYUCIISIOT:

- 00BbEeM TpyHTA HA KXl MOMEHT U3MEpPEHUs 10 popmyIie

nd?h,
v,=—=Lt1b, (5.41)
i 4
rae d;— nuamerp oOpasna B MOMEHT W3MEPEHMs, ONpPENENICHHBIN Kak
cpenHeapupMeTHueCcKOe 3HaUCHNE U3MEPEHUI B TPEX HAIIPABIICHUAX, CM;
h; — BbIcOTa 00pa3iia B MOMEHT U3MEPEHUsI, CM;

- BJIAJKHOCTb TI'pPYHTa Ha K&)KI[BIIZ MOMCHT M3MCPCHHA, BbIUMUCIIACMAA 110

bopmyie
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w==1—= (5.42)
rac g,- — MacCcCa 06pa3ua FpYHTa Ha MOMCHT I/IBMepeHI/IH, T,

g — Macca o0pasIia Cyxoro rpyHra, T,

- OTHOCHUTENBHYIO yCaJKy O IO BBICOTE, JUAMETPy M 00beMy 1o (opmyrnam

COOTBECTCTBCHHO.
5, ="k
= (5.43)
5 _d—d,
d Jd (5.44)
5 =L 5.45
=, (5:45)

rae h, d, Vu hy, di, Vi, — HadaiabHbIe U KOHEUHBIC 3HAYCHUS BBICOTHI, JUAMETPA,
CcM, 1 06beMa 00pasia FPYHTa, CM°, COOTBETCTBEHHO.

5.6.5.4 Tlo BBIYMCIEHHBIM 3HAYEHUSIM OOBEMA W BIAXKHOCTH Ha KaKIbIU
MOMEHT BPEMEHU CTPOSIT TpadUKu 3aBUCUMOCTH HU3MEHEHHS 00bema oOpasia
OT BJAXHOCTH V' =f(w) ( cMm. mpunoxenue H, paznen H.2).

3a BI@XHOCTb Ha IpejeNne YCaakh W, MPUHUMAIOT  BIIAXXHOCT,
COOTBETCTBYIOIIYIO TOUKe neperuda rpaduka V = f(w) (cm. rpaduk 1 pazaena H.2
npwioxenus H). JlommyckaeTcsi HaxXOXJCHHWE TOYKH Tiepernda ImyTeM
BOCCTAHOBJICHUS TEPHEHAWKYIsipa K TrpaduKy ©3 TOYKA TEPeCceUCHUs
KacaTeJbHbIX K IBYM BETBSIM KpuBOii (cM. rpaduk 2 pazaena H.2 npunoxenus H),

COOTBETCTBYIOIIMM IIEPBOMY M BTOPOMY 3TallaM CyIIKH 00pa3ia.

6 Meroabl ompeaeieHUsI XaPaKTePUCTHUK MPOYHOCTH |
nepopMHupyeMoOCTH  Mep3JIbIX TPYHTOB

6.1 MeToa MCNIBITAHNS HIAPUKOBBIM IITAMIIOM
6.1.1 Cymnocts MeTOaa
6.1.1.1 UcneiTanue Mep3yoro rpyHTa MIAPUKOBBIM IITAMIIOM MPOBOMST IS

OonpeaCJICHUA NMPEACIbHO MIATCIBHOIO 3HAYCHHMA SKBHBAJICHTHOTO CHCIUICHUA C.y
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MEJIKMX U MbIJIEBATHIX MECKOB (KPOME ChIMTy4YeMEP3TbIX) U TIIMHUCTBIX TPYHTOB C
COJIEp’)KaHUEM OPraHMYECKOr0 BEIIECTBA JJIsl YKa3aHHBIX BUJOB IPYHTOB HE OoJiee
10 % .

6.1.1.2 IlpenenbHyr0  AJIUTETBHOCTh  SKBUBAJICHTHOTO  CLEIUICHUS
OTIPENEISAIOT TI0 TIIyOMHE MOTPY>KeHUs IapUKOBOIO IITaMmna B 00pasel] rpyHTa OT
3aJJaHHON TIOCTOSIHHOW HAarpy3Ku npu 3aIaHHOM TEMIIEpAType
UCIIBITAaHWWA: JUI1 HE3acOoNIeHHbIX TIpPyHTOB OT [7,,+(-0,5)] °C mo munyc 5 °C;
s 3acosieHHbiX oT [Ty +(-1,0)] °C no munyc 8 °C, rae Tjy - TemnepaTypa Hayaja
3aMep3aHus TPYHTA.

6.1.1.3 Jlng wuchnblTaHWM HKCMIONB3YIOT O00paslbl MEP3JIOTO0  TpyHTa
HEHAPYIIEHHOTO CJIOKEHHS C MPUPOJAHON BIIAXKHOCTBIO M JIBAUCTOCTHIO. TomnuuHa
POCIIOEK JibJja B 00pasle MoJbKHA ObITh HE Oojee 2 MM, a JbIUCTOCTh i; < 0,4.
[Tpu Oosbliel JBAUCTOCTH HEOOXOJMMO YBEIHWYEHHUE JIMaMETpa IIapUKOBOIO
mramna 1 kosen B coorsercteuu ¢ 4.5 'OCT 30416.

OO0pa3ipl TOJDKHBI UMETh (HOpMY UUIUHApPAa auaMeTpoM He MeHee 70 u
BBICOTOW HE MEHee 35 MM.

6.1.2 O6opynoBanue u npudOpbI

6.1.2.1 B coctaB ycTaHOBKHU JJIsI UCOIBITAHUI MEP3JIOTO TPYHTA IIAPUKOBBIM
IITAMIIOM BXOJSIT:

- CTEP)KEHb C IIAPUKOBBIM IITAMIIOM JTHaMeTpoM (22 £ 2) MM;

- OIOpHAas MJINTA C MOABUKHBIM CTOJIMKOM;

- IUIOCKUM IITaMII JIJIsl TPEBAPUTENLHOT0 00XaTus o0pasiia rpyHTa;

- pabouee KOJbIIO0 [l 0TOOpa IPYHTA;

- MEXaHU3M JIJI1 BEPTUKAJIILHOTO HArpyKeHus o0pasiia rpyHTa;

- YCTPOMCTBO JJIsl UBMEPEHUS TTyOUHBI MTOTPYKEHUS IIAPUKOBOTO HITAMIIA.

[IpuHIMNMaTbHAsA cXeMa YCTAaHOBKH NpuBeeHa B npuiioxkenuu [1. Hapsnay ¢
PBIYAKHBIM, TOITYCKAETCSI IPUMEHSITH TPUOOP C OAHOIITOKOBBIM 3arpy>KEHHUEM.

6.1.3 IloaroroBka K HCHBITAHUIO

6.1.3.1 OOpa3zen rpyHTa U3rOTaBIMBAIOT C y4eTOM TpeboBaHuii 6.1.1.3.
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6.1.3.2 Ilocne BeiaepKUBaHUs 00pasiia B paboueM KOJble NPU TeMIepaType

UCIIBITaHUS B TeUeHUe 12 4 mpoBOJAT B TeueHue 15 ¢ o0xartue oOpasiia miIoCKUM
ITAMIIOM, Ha KOTOPBIM TEpelaroT JaBliEHWE, pPaBHOE HANPSDKEHUIO OT
COOCTBEHHOI'0 Beca rpyHTa Ha riyouHe oroopa odpasua. I[locie oOxatus oo6pasen
pasrpyxartor.

6.1.3.3 OOpazenr rpyHTa B paboueM KOJbIle MOMEIIAIOT Ha TOJABUKHBIN
CTOJIMK YCTAHOBKHU U MIPOBOJASAT CIEAYIOIINE OTIEpaIUu:

- TOKpBIBAIOT  0Opaser]  3alUTHBIM  KPYKKOM U3  TJISHIICBOM
napa@UHUPOBAHHON Oymaru WU MOJIUATHUICHOBOHN IJIEHKH, B KOTOPOM JOJIKHO
OBITh BBIPE3aHO OTBEPCTHE AMAMETPOM, HAa 2-3 MM MPEBBIIMIAIONUM JTUAMETP
[IAPUKOBOTO IITAMIIA;

- YyCTaHaABIMBAIOT Ha oOpasel] IPyHTa MIAPUKOBBIM MITAMI U IEHTPUPYIOT
ero, (puKcupys MOMEHT KacaHHs IIAPUKOM MOBEPXHOCTU TPYHTA MO MOKA3aHUSIM
YCTPOMCTB JIsl u3MepeHus Aedopmarinii oopasia rpyHTa;

- 3aKPEIUISIIOT CTEPXKEHD LITaMIa CTOMOPHBIM BUHTOM;

- 3alKUChHIBAIOT HAyalbHbIE I[IOKAa3aHUS YCTPOMCTB, WM BKIIOYAIOT
aBTOMATUYECKYIO 3aIUCh.

6.1.4 IIpoBeeHUE UCTILITAHUA

6.1.4.1 K oOpasmy rpyHTa IUIaBHO, HE JIOMyCKas yIAapoB, MPHUKIIAIBIBAIOT
MOCTOSTHHYIO Harpy3Ky. OpUeHTUPOBOUHYIO HArPY3Ky MPUHUMAIOT B 3aBUCUMOCTHU

OT COCTOSIHUSI TPYHTa B COOTBETCTBUHU ¢ Tabnuiieit 6.1.

Tab6nuua 6.1- OpueHTUPOBOUHBIEC 3HAUEHUS HATPY3KHU HA IIAPUKOBBIN HITAMIT

Bun rpynra CocTosiHUE MEP3IIOro Harpyska, H
rpyHTa
Menkue necku [InmacTuaHOMEP3IBIiA 40
U CYIIECH TBepaoMep3Iblii 50
['musbl v cyrnuakn | [DmacTuaHOMEP3IIBINA 20
TBepaomep3bIi 30
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6.1.4.2 3naueHne Harpy3Ku Ha NIAPUKOBBIM IITAMII YTOYHSIOT U3 YCIOBUS:

0,005 dj, < 815 < 0,05 dp, (6.1)
riae d, — AMaMeTp MapuKOBOTrO IITAMIIA, CM;
S5 — r1yOrHa MOTPYKEHMSI IIAPUKOBOTO IITaMIa B 00pasel] rpyHTa 4epe3
15 MuH nociie npunoXeHus Harpy3Kku, CM.

[Ipu HecoOmroneHUU yciaoBUS BbeIpaxkeHus (6.1) crnegyer mpoBecTH
KOPPEKTUPOBKY Harpy3ku. Ecim ocajgka mpeBbIlIaeT PEKOMEHAYEMOE 3HAaYCHUE
WU HE JOCTUTaeT €ro, TO Harpy3Ky CJI€AyeT COOTBETCTBEHHO YMEHBIIUTh WIIU
YBEJIMYUTH U OMBIT MOBTOPUTH 3aHOBO € yueToM 6.1.4.6.

6.1.4.3 HcneiTaHue nOpoBOASAT B YCKOPEHHOM W UIUTEIBHOM PEKHUME.
[Tokazanus mpuOOPOB ISl U3MEPEHHST BEPTUKAIBHOU Aedopmariui oopasia mnpu
UCIIBITAHUM B YCKOPEHHOM pexuMme (8 1) cHumarot yepes 1; 5; 10; 15; 20; 30 u
60 MUH TOCJIE TPUJIOXKEHUS HArpy3KH, 3aTEM HE PEXKE YeM 4Yepe3 2 U B TCUCHHUE
8 4, nanee Mpu JJIUTEIBHOM HCIBITAHUU - JIBA pa3a B CYTKH (B Hauyaje U KOHIIE
pabodero JHsA) 10 YCIOBHOM crabunuzanuu jaedopManud WIH  BeJeTcs
aBTOMATHYECKas 3alMCh C HHTEPBAJIaMU HE PEXKE YEM MEPEUUCIIEHHBIE.

6.1.4.4 [lna xaxaoro BUJa TPyHTa PEKOMEHAYETCS MPOBECTH CEPHUIO,
COCTOSII[yI0 HE MEHEe YeM M3 LIECTHU BOCHBMUYACOBBIX OMBITOB (MJI1 OJHOTO
3HaueHust Temneparypbl). OauH, a Nnpu OOOCHOBAHHUU [IBa-YETHIPE OIBITA U3
KaXXJIOM CepUU OCTABIISIOT B KAYECTBE JIUTEIbHbIX.

6.1.4.5 HcnbiTaHue 3akaHYMBAIOT 4Yepe3 8 4 Moclie Hadalla omnbiTa (Mpu
YCKOPEHHBIX HCTBITAHUSAX) WM TMOCJHE JOCTHXKEHHUS YCIOBHOM CTaOMIM3aluu
MIyOUMHBI TOTPYKEHUSI IIAPUKOBOTO IITamIa MpH JUIUTEIbHBIX HUCIHBITAHUSX. 3a
KpUTEpHUIl YCIOBHOW cTabunu3anuu aedopmaliud NPUHUMAIOT [pUpAIleHHUe
BepTUKaILHOU Aedopmaniun, He npepwimaromiee 0,01 MM 3a 12 4.

6.1.4.6 VcneiTanus Ha TOM € oOpaslie MOTYT OBbITh MPOBEIEHBI MpU

CO6JIIO,II€HI/II/I cacayromero ycClIoBHA: HOCHTP MCCTa HOBOTO IIOI'PYKCHUA
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IAPUKOBOrO IITaMma JOHKEH OTCTOATh OT TPaHMI] MPEAbIAYIIUX OTIEYaTKOB
mapuka u kpast oopasia He MEHee YeM Ha MOJIOBUHY JUaMeTpa IapuKa.

6.1.4.7 B nporiecce ucnbiTanusi GUKCUPYIOT TIIYyOUHY TOTPYKEHUS B TPYHT
IaPUKOBOTO IITaMIIa MPHU 3aJJaHHON Harpy3Ke BO BPEMEHHU, a TaKKe TeMIIepaTypy
HCTIBITAHUU.

6.1.5 O0padoTKka pe3yJibTATOB

6.1.5.1 TIlo moka3zaHusiIM YCTPOUCTB Mg uU3MepeHus naedpopmanui
OTIPEICIISIIOT TUIYOMHY TMOTPYKEHHSl IIIApUKOBOTO INTaMIla B TPYHT B KOHIIE
HCTIBITaHUS (4Uepe3

8 4 MpU YCKOPEHHOM PEXUME UCIHBITAHUS WU MO JOCTUXKEHUU YCIOBHOM
crabunuzanuu aedopMarium).

6.1.5.2 IlpenenbHO AJUTEIBHOE 3HAYEHUE HSKBUBAJCHTHOIO CIETJICHUS

MEpP3JI0ro IPyHTa Coy, MIla, onpenenstor ¢ Tounoctso 0,01 MIla o popmyne

F
Coq =0.06k 15 (6.2)

rae [’ — Harpy3ka Ha IIapuKOBBIM mTamil, KH;
d, —TMaMeTp MIApUKOBOTO IITAMIIA, CM;
S, — rmyOUHAa MOTpY>KeHUs B TPYHT IIAPUKOBOIO MITaMIIa B KOHIIE
UCIIBITaHUS], CM;
k — Oe3pa3mepHblii KOADPUIUEHT, paBHBINA | MpU HCOBITAHUSAX 10 YCIOBHOM
crabunuzanuu aegopmanuu, u 0,8 — Ipu yCKOPEHHOM PEKUME.
6.1.5.3 Jliia mpakTUYECKHUX PACUYETOB NPEAECIbHO JJIMTEIBHOTO 3HAYCHUS
HDKBUBAJICHTHOTO  CLEIUICHUS 1O  JIaHHBIM  BOCBMHYACOBBIX  HMCIBITAHUU
nomyckaetcss B Qgopmyne (6.2) moab30BaThes Oe3pa3sMEpHBIM  MEPEXOAHBIM
ko3 punrenTom K, moayyaeMbIM U3 COOTHOILICHUS

T
I:.-I-

e
K, =—, (6.3)

Ceg
rac CZ.:; — MNOpCACIbHO MJIUTCIBHOC 3HAUCHHUC OSKBUBAJICHTHOI'O CHCIIIICHHUA,

IMOJIYYCHHOC 110 pe3yJibTaTaM JJINTCIIbHBIX HCHBITaHHfI;
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g

Ca qa npcaciaibHO JINTCIBHOC 3HA4YCHUC O9KBHUBAJICHTHOI'O CHOCIIIICHMA,

MOJIYYE€HHOE 0 Pe3yIbTaTaM BOCbMUYACOBBIX UCIIBITAHUH.

6.2 MeTo1 OTHOILIOCKOCTHOIO Cpe3a IO MOBEPXHOCTH CMEP3aHus

6.2.1 CymnocTb MeTOaa

6.2.1.1 HUcneiTaHne Mep310T0 TPyHTa METOAOM OJTHOILUIOCKOCTHOTO Cpe3a Mo
MOBEPXHOCTH CMEP3aHUsI TPOBOMASAT ISl ONPEACIECHUS CIECIYIOMNX XapaKTEPUCTUK
MPOYHOCTHU: COMPOTUBICHUS cpe3y (a Mpuh HEOOXOJIUMOCTH TakxXke yria
BHYTPEHHETO TPEHUSI U YACIBHOTO CIEIUICHUsI) MEP3J0ro IPyHTa, TPYHTOBOIO
pacTBOpa U JibJia IO MMOBEPXHOCTU MX CMEP3aHUs ¢ MaTepuasoM (QyHIaMEeHTa WU
APYTMM TBEPJABIM MaTEPHaloOM R, CONPOTUBIIEHHA CPE3y MEP3JIOro IPYHTa IIO
MOBEPXHOCTU CMEP3aHHsl C APYTUM TPYHTOM HIJIM TPYHTOBBIM PacTBOPOM R,
CONIPOTHBJIEHUSI Cpe3y JbJa IO IOBEPXHOCTH CMEP3aHUS C TPYHTOM WIIU
TPYHTOBBIM PACTBOPOM R ;.

JIaHHBIM METOJIOM HCIIBITHIBAIOT TMECKH (KpOME ChIMy4eMepP3iblX) M
[JIMHUCTBIE TPYHTBI C COJEpKaHUEM OPraHMYECKHX BEIIECTB B 000MX BHAAX
rpyHToB He 6onee 10 % npu TemnepaTypax, ykazaHHbIX B 4.5.

6.2.1.2 DOTH XapakTEepPUCTUKU OMPEACISAIOT IO pPE3yJbTaTaM HCIbITAHUN
00pa3o0B TPyHTa B OJHOIUIOCKOCTHBIX CpPE3HBIX Mpubopax ¢ (UKCUPOBAHHOU
IJIOCKOCTBIO Cpe3a MyTeM MPWIOKEHUsS K 00paslly I'pyHTa, CMOPOXEHHOTO C
oOpasiioMm Mmatepuasnia ¢GyHAAMEHTa, TPYHTOBBIM PACTBOPOM WJIM  JIbJOM,
cpe3arollleld Harpy3Kud MpH OJHOBPEMEHHOM HAarpyXeHUM oOpa3la Harpy3Kow,
HOPMaJIbHOM K IJIOCKOCTH Cpe3a.

6.2.1.3 IlpenenbHO ANMUTENbHBIE 3HAYEHUS CONPOTUBIICHUSI CPE3Y MEP3I0TO
IPYHTa II0 TIOBEPXHOCTM cMep3aHusa R,; Ry wm Ry,; ONpPENensoT Kak
HaMOOJIbIINE KacaTeIbHbIE HAMIPSKEHUS, PU KOTOPBIX MPOU30ILUIA CTAOUIN3AIUS
nedopmarium cpeza oOpasiia Mpu 3aJaHHOM HOPMATbHOM HANPSIKESHHH.

6.2.1.4 Jlns WCHBITAaHUN MCIONB3YIOT 00pasllbl TPyHTAa WM TPYHTOBOTO
pacTBOpa HEHAPYIIEHHOT'O U HAPYIIEHHOTO CIIOKEHUH.

OO6pa3ibl JOKHBL UMETh (OpMY HUIMHApPA AUaMeTpoM He MeHee 70 MM u

BbICOTOM OT 1/2 10 1/3 nmamerpa.
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6.2.1.5 Jluametp oOpasimia maTepuana JOJDKEH OBbITh PaBHBIM JIUAMETPY

o0Opasua rpyHra.

6.2.2 O0opynoBanue u mMpuOOPbLI

6.2.2.1 B coctaB yCTaHOBKM MJI1 HCHBITAHHS MEP3JIOr0 TPYHTAa METOIOM
OJIHOINIOCKOCTHOT'O CPe3a M0 MOBEPXHOCTH CMEP3aHusl JOJKHBI BXOAUTH!

- cpe3HOoM MpubOp ¢ PUKCUPOBAHHOM TIIOCKOCTHIO CpPE3a;

- pabouee KoOJBIO JJsi oOpas3la TpyHTa, TPYHTOBOTO pacTBOpa, Jiblia C
BHYTPEHHUMHU pazmepamu 1o 6.2.1.4;

- ¢opMBI JIsI CMOpaXUBaHMs 00paslla TpyHTa C MaTepuaioM (PyHIaMEeHTa,
TPYHTOBBIM PACTBOPOM, JIbJIOM U TPYHTOM;

- MEXAHU3MBI JIJIS1 CO3/IaHUS CPE3AIOLIEN U HOPMAJIbHON Harpy3o0K;

- YCTpOMCTBa [ U3MepeHus negopmaiuii oopasna.

[IpuHnunuanbHas cxemMa Cpe3Horo mnpubopa mnpuBenaeHa B pasupene [1.1
npuiioxenus I1.

6.2.2.2 KouHcTpykuusi cpe3Horo mnpubopa JoDKHA oOecrneuynBaTh
BO3MOKHOCTh NPUJIOKEHUS YJIEIbHON cpe3atoiiedl Harpy3ku He meHee 0,7 Mlla
JUTS JUTMTENIbHBIX ONbITOB U 1,5 MIla - nj1d KpaTKOBpEMEHHBIX.

6.2.2.3 ®@opMbl 11 CMOPAXKMBAHUS M3TOTABIMBAIOT U3 Marepuana HU3KOU
TEIUIONPOBOJAHOCTH (HAPUMEP, M3 OPraHUYECKOTOo cTekna). TOoNImMHA CTEHOK
KoJiell (GOpMbI U3 OPraHUYECKOro CTEKJIa JOJKHA ObITh He MeHee 20 MM.

KoncTpyknus dbopmbl JOJKHA obecreunBaTh BO3MO>KHOCTb
OJIHOCTOPOHHET0 MPOMOpPaXKUBaHUSI 00pa3lia 4Yepe3 ero TOpPIUEBbIe MOBEPXHOCTU U
UCKJIIOYATh OTKATUE U OTTOK BOJIbI U3 TPYHTA MPU €T0 TPOMOPAKHUBAHUMU.

[IpunnunuanbHbie cxeMbl GopM MpuBeaeHbl B pazaene [1.2 npunoxenus I1.

B ¢dopmMe mnepBoro Tuma NOATOTaBIMBAIOT OOpaslbl BUJA «TPYHT
(TpyHTOBBIH pacTBOD, JEl) - MaTepHam» IS ONpeeNeHs 3HaueHus R,; B Gopme
BTOPOTO THUIIA

- 00pa3ubl BUJA «TPYHT — TPYHTOBBIM pacTtBop (Jied, TPYHT)» — MJA

onpeneneHus 3HaueHu Ry, u Ry, ; (cm. 6.2.1.1).
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6.2.3 IloAroroBKa K HCHBITAHUIO

6.2.3.1 OOpazen rpyHTa M3rOTaBIMBAIOT C y4eToM TpeOoBaHuit 6.2.1.4 wu
paznena I1.2 npunoxenus I1.

6.2.3.2 O0pa3zer maTepuaia U3roTaBIUBAIOT C YYETOM TpeOOBaHUMU paziena
1.2 npunoxenus Il nuameTpom, paBHBIM JuUaMeTpy 0Opasiia TPyHTa, U BBICOTOM,
onpeesieMoil KOHCTPYKIIMEH cpe3Horo npudopa.

6.2.3.3 TloaroToBieHHBIN K HCHOBITAHUIO 00pa3ell MOMEIIAIOT B CPE3HYIO
KOpOOKY MprOOpa 1 MPOBOASAT CIEIYIOIINE OTEepallUu:

- 3aKpEIUIAIOT 00paszel Tak, YTOObI IUNIOCKOCTh CMEP3aHMsl paclojarajach B
3a30pe MEXy MOJIBUKHON M HEMOJBUXKHOU YacCTAMH MpUOOpa, cocTapistoneM |-
2 MM;

- yCTaHaBIMBAIOT Ha oOpaszen  mTamMno i M[epeladyd HOPMaJIbHOTO
JABJICHHS U LEHTPUPYIOT €r0;

- 3aKPEIUISIOT YCTPOUCTBA ISl M3MepeHus aedopmalinii oopasiia rpyHTa;

- YCTaHABJIUBAIOT CPE3HOM MPUOOP HA CTAHUHY MO MPECC U IIEHTPUPYIOT;

- 0CBOOO0K/Ial0T TIOJIBHKHYIO YaCTh CPE3HOU KOPOOKH, MTPUCOCIUHSIOT K HEl
MEXaHU3M JJIsl CO3/IaHUsI CPE3al0IIeii HArpy3Ku;

- 3alKUCBhIBAIOT HAYaJbHbIE IIOKA3aHUS YCTPOWCTB ISl U3MEPEHUS
nedopmariinii oopasia u GUKCUPYIOT BpeMsl Haualla UCIIBITAHMUS.

6.2.4 IlpoBeeHne UCNILITAHUS

6.2.4.1 K o0pasmy maBHO, HE JOINycCKas yJIapoB, IPHUKIIAIBIBAIOT
HOPMAaJIbHYIO Harpy3Ky U 3aTEM - IEPBYIO CTYIEHb CPE3AIONIEH HATPY3KH.

6.2.4.2 3HaueHHEe HOPMAJIBHOIO [aBJCHUS, IPU KOTOPOM MPOBOMST
UCIIBITAHUE, Ha3HAYal0T B 3aBUCUMOCTH OT HAMPSHKEHHOTO COCTOSIHUS TPYHTOBOIO
MaccuBa C YY4€TOM TIIyOMHBI 3ajieraHus 00paslia WU ONPENEeNsaioT B MporpamMme
ucnbITaHuid. [Ipy OTCYyTCTBUM AaHHBIX 3TO AaBJIEHUE NpUHUMAKOT paBHbIM 0,1
MITa.

6.2.4.3 3HaueHuE MEPBOM CTYNEHU CPE3AOLIECH Harpy3ku (J; U CTYNEHU
nocinenyromero HarpyxxeHuss AQ, kH, npu ucOBITaHUSIX 1O ONPEICIICHUIO

3HaueHUH R, Ry, U Ry, (cM. 6.2.1.1) cnenyeT ycTaHaBIMBaTh B COOTBETCTBHH C
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3aJlaHUEM, a MPHU €ro OTCYTCTBUM — OIPEIEISITh HAa OCHOBAHUU PE3YJIbTATOB
NpEeABAPUTENILHO MPOBEICHHBIX HUCIBITAHUM TPU  HEMNPEPHIBHOM  OBICTPOM

BO3/IeHCTBUH HATPy3KH M0 hopMyIIe
01=0,1 Ry, Aops (6.4)

rae R,, — YCIOBHO-MTHOBEHHOE COIPOTHBICHHE CpE3y, ONpEeAeIsIeMOe B
cooTBercTBHU ¢ 6.2.1.1,6.2.49 1 6.2.5.1, MIIa.
Aq— nomane cMep3anus oopasna, cM’.
Jlanee yBEIMYMBAIOT CPE3AIOLIYI0 HArpy3Ky CTYINEHSIMU Harpyxenus AQ,

kH, 3HaueHHs KOTOPHIX MPU OTCYTCTBUU 33JIaHUS OMPEACIISIOT 10 hopmylie

AQ = 0y/2. (6.5)

6.2.4.4 Tlpu HegoCTaTOUYHOM KOJWYECTBE 00pa3loB 3HaueHuss O u AQ

MOTYT OBITh OMpeieNieHbI 110 (OpMYyJIaMm:

0= TlAqf; (6.6)
AQ = A’CAaf, (6.7)

rze t; — KacarenbHoe HanpsbkeHue, MIla, mpuaumaemoe no tadmuie 6.2;
At — TmpupalleHHe KacaTeJIbHOTO HANpsDKEHMs Ha KaXIOW CTYNEHU
Harpyxxenusi, MIla, npuaumaemoe no Tabduuiie 6.3.
[Ipu onpenenennn 3Ha4eHUs] AT YUYUTHIBAIOT YMEHBIIEHUE TUIOMIAAN Cpe3a

B TCUCHUC UCIIBITaAHUA.

Tabnuuma 6.2 — 3HaueHUs KacaTeNbHOrO HAMNPSDKEHHUs Ha TIEPBOM CTYIEHU
Harpy>XeHus IIpu cpese

3HaUYeHHEe KacaTeJIbHOIO HaIIPSOKCHUA T, MHa, Ha HCpBOﬁ

I'pyHTSI CTYIIEHH HArpy>KeHHU MpU TemrepaType odpasiua rpyHra, °C

-1 -5 -2 (25 -3 |35 4| -6 | -8 |-10

ITpu onpenenennu R,
ITecku 0,0910,11]0,14]0,16]0,18]0,20]0,2310,26|0,31|0,35
['munuctsie rpynTsl | 0,07 10,09 10,11(0,13|0,14|0,16|0,18|0,21|0,24|0,27
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[Ipu onpenenennu Ry,
[leckn 0,1210,150,17]0,1910,21]0,22]0,2410,29]0,34]0,38
I'muuucteie rpyuts | 0,08 10,1010,1210,1310,15]0,16]0,18]0,21|0,24|0,27

[Ipumeuanus

1 3HaueHus T IpU ONPEEICHUN CONPOTUBIIEHUS CPE3Y MEP3JIbIX I'PYHTOB, TPYHTOBBIX
pacTBOPOB IO TOBEPXHOCTU CMep3aHMs R, C MeTalIM4ecKUM MarepuanoM QyHIaMeHTa
cienyeT npuHUMaTh ¢ Kodddurmentom 0,7.

2 3HaueHusd T, NpU ONpEeAeNeHUM Ry NpU CMOPaKUBAHUM Pa3HOPOAHBIX TI'PYHTOB
clenyeT NpUHUMATh JJIsl HAaMMEeHee IPOYHOro TPYyHTa.

3 Ecnu Ha mepBOil CTYNEHHM HarpyXeHusi HaONIOaeTcs He3aTyXaromas IOJI3Y4ecTh,
3HAa4YeHUS T; HE0OXOJMMO YMEHBIIUTH B JIBA pasa.

Ta6nuna 6.3- [Ipupaiienue kacaTeIbHOTO HANPSKEHUS

B 3aBUCHUMOCTH OT TCMIICPATYPhI I'PYHTA

Temneparypa obOpasua rpynra| Ilpupanienue kacaTeabHOTO
ke Tp °C HanpsukeHus At, MlIla
Ho -1 0,01

Ot -3 no -1 0,02

Ot -6 1o -3 0,03

boee -6 0,04

6.2.4.5 Ha xkaxIod CTYyNEHM HArpyXEHHsS 3alHiChIBAIOT MOKA3aHUS
YCTPOMCTB Il M3MepeHus nedopmainuu cpe3a olpaslia yepe3 HHTEpBajbl
BpEMEHH, IpuHUMaembie mo 6.1.4.3, 10 AOCTHKEHUS YCIOBHOM CTaOWIIM3alUU
nedopmanmu (cm. 6.1.4.5).

6.24.6 Eciu Ha ouepeaHON CTyNEHHW HarpyKeHus CTaOuIn3aIuu
nedopMan He HaOIIOIAETCS, TO HArpy3Ky BBIICPKUBAIOT JO BO3HUKHOBEHUS
nedopmaliii ¢ MOCTOSTHHOM CKOPOCTBIO, KOTOpas CYUTAETCS JOCTUTHYTOM, €clid
CKOpPOCTh B T€UEHHE ABYX CIECAYIOIIUX APYT 3a ApYyroM 12-4acoBBIX MHTEPBAJIOB
COXPaHSIETCSI MOCTOSTHHOM.

6.2.4.7 WcnelTanue mpekpamawT, eciaud aepopManus ¢ MOCTOSHHON

CKOPOCTBIO YCTAHOBJICHA HEC MCHCC YCM JIJIA JIBYX CTYHCHCI‘/'I cpe3a10mep"1 Harpys3kKu.
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6.2.4.8 [locne okoHYaHUSI UCTIBITAHUS U3 30HBI Cpe3a OTOUPAIOT MPOOKI IS
OTIPE/ICIICHUS BIIAXKHOCTH.

6.2.4.9 TIlpu npoBeAeHUWH UCIBITAHUS TPU HEMPEPHIBHOM OBICTPOM
BO3pAaCTaHUM HATPy3KU K 00pasily IMJIaBHO, HE JOMYyCKas yJapoB, MPUKIAJAbIBAIOT
Cpe3alolllyl0 Harpys3Ky, yBEJIMYMBAasi €€ HENpEephIBHO M OOecleyuBas TaKylo
MOCTOSIHHYIO CKOpOCTh JepopmupoBaHus oOpasia, uyToObl Bpemsi OT Hayalsia
UCIIBITAHUSI 10 MOMEHTA pa3pylieHust oopasia coctanisiio 20-40 c.

B mnpouecce ucnbiTaHuA MPOBOAST ABTOMATHYECKYIO 3allUCh Cpe3aroliei
Harpy3ku, a MpU OTCYTCTBUHM CUCTEMbl aBTOMATHYECKOW 3amucu - (PUKCHUPYIOT
Harpysky O kH, B MOMEHT paspymenus oopasna.

6.2.5 O0padoTKa pe3yJibTATOB

6.2.5.1 TIlo pe3ynbraTaM WCHOBITAHUW NOPU HEMPEPHIBHOM OBICTPOM
BO3pAaCTaHUM  HArpy3KH  OMNPENENSIIOT  YCIOBHO-MTHOBEHHOE  3HAuYCHHUE
COIIPOTHUBJICHUS CPE3y MEP3JIOro IPyHTA, JbJA IO MOBEPXHOCTH CMEP3aHHA R,

MIla, o popmye

_<

afo
Aaf

(6.8)

6.2.5.2 B nporecce ucnbITaHUN CTPOST rpaduK 3aBUCUMOCTH Jedopmariuii
rpyHTa [ OT BpEMEHHU MPU Pa3IMYHbIX 3HAYEHUAX KAcaTeIbHOTO HAMpPSKEHUS (CM.
npunoxenue P, pazgen P.3).

6.2.5.3 IlpenenbHO NIUTENBHOE 3HAYEHHE CONPOTUBIICHHA Cpe3y R., Ry,
Ry, ; omnpenensitoT kKak HaOoJbIlee KacaTeIbHOE HAMpsKEHUE, NPU KOTOPOM
npousomnia crabunuzanus nedopmanuu oOpaslia Mpu 3aJaHHOM HOPMaJIbHOM
HaIpsDKEHUH, TI0 KPUBOH «aedopmalius-Harpyska» u no rpaduxy /n [ — In t (cm.
npunoxenue P, pazgen P.3).

6.2.5.4 Ilpu omnpenenenuu 3HadyeHud R, R, Rg,; BBOAAT IONPaBKYy Ha

TpPEeHHUE B CPE3HOM MPUOOPE IO 3apaHee OCTPOSCHHOM TAPUPOBOYHON KPUBOM.
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6.3 MeTox OTHOOCHOT'O C/KATHSA

6.3.1 CymHocTh MeTO1a

6.3.1.1 HcnblTaHue MeEp370ro TpPyHTa METOJAOM OJHOOCHOTO CXKaTHs
OPOBOAST JJIsl  ONPENEICHUS CICAYIOIIMX XapaKTePUCTUK MPOYHOCTH U
nehopMUpPYEMOCTH:

npenena IMPOYHOCTH Ha OJHOOCHOE cxkatue R, R,, MOLyns JIMHEWHOU
nebopmaruu E, koddduirenta momnepeyHoro pacimpeHus Y, kosdduimenrta
HelnuHeHo  neopmanuu A, KodbduiMeHTa BA3ZKOCTH  CHUIIBHOJBIUCTHIX
TPYHTOB T Uil TIECKOB (KpPOME TpPaBEJIUCTBIX U CHITyYEMEP3JIbIX) U TIMHUCTHIX
TPYHTOB (KpoMe 3aTOp(POBaHHBIX BHUJIOB YKa3aHHBIX TPYHTOB) MPHU TeMIIepaTypax
o 4.5.

6.3.1.2 Xapakrepuctuku 10 6.3.1.1 onpeaenastoT 1O pe3yabTaraM
Harpy>keHusi o0pasIoB rpyHTa BEPTUKAIBHON HArpy3Koil B YCIOBUSIX CBOOOHOTO
OOKOBOI'0 pacIHIMpEHHUs C JOBEIECHHEM o00pasla M0 XPYIKOro pa3pylIeHUs WU
JOCTUKEHUS HE3aTyXalolEe! MOJI3YYECTH.

6.3.1.3 Jlng wuchObITaHWM HKCMIONB3YIOT O00paslbl MEp3JIOT0 TpyHTa
HEHAPYIIEHHOTO CJI0KEHUS C MPUPOJTHON BIAXKHOCTBIO U JIbAUCTOCTHIO.

TonmuHa MpoCHoeK Jibla B o0Opas3le AoMkHA ObITh HEe Oojiee 2 MM, a
JIBIUCTOCTH I; < 0,4.

IIpu onpenenennu kod(PUIMEHTA BI3KOCTU CHIBHOJBAUCTBIX TPYHTOB
TOJIIIIMHA TTPOCIIOCK JIbjia B 00pasiie AoJkHa ObITh HE O60see 10 mm.

6.3.1.4 O06pa3ibl JOJKHBI UMETH (POPMY LUIIMHIIpA TUaMeTpoM He MeHee 70
MM U COOTHOIIEHHUE JHaMETpa U BHICOTHI, paBHOE 1/2 — 1/2,3. IIpu o6ocHOBaHUU
JIOITYCKaeTCsl MPUMEHSITh 00pa3libl IHAMETPOM HE MeHee 45 MM.

6.3.2 Ob6opynoBanue u npudOpbI

6.3.2.1 B coctaB yCTaHOBKM MJIsI MCIBITAHUSI MEP3JIOT0 TPYHTa METOJ0M
OJIHOOCHOT'O C3KAaTHS JOJIKHBI BXOJAUTH:

- miatgopmbl (MOJBMXKHAS U HETOJBHXKHAs1) ¢ HA0OpOM MPUCTOCOOTIECHUN
JUTSl YCTAHOBKH M KpeTUIeHUs 00pasiia TpyHTa;

- MEXaHU3M JIJIsl BEPTUKAJIIBHOTO HarpyXeHust o0pasiia;
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- YCTpOMCTBA JIJIs1 U3MEPEHUSI MPOJIOJIBHBIX U MOMEPEUYHBIX TeopMariuii.

[IpuHnMnMaIbHAs cXeMa YCTaHOBKHU MpUBeAcHA B npuiioxxeHuu C.

6.3.2.2 KOHCTpyKIUSI YCTaHOBKM M MEXaHU3Ma [Jisi BEPTUKAIBHOTO
Harpy>keHusi oopasija rpyHTa JOJKHA 00eCIeunBaTh:

- BOBMOXKHOCTh HarpyeHusi o0pasiia rpyHTa HEMPEPHIBHO MPHU MOCTOSHHOM
cKopocTH JAedopMuUpoBaHus oOpa3lla He MeHee | MM/C WM CTYIEHHU
JUIMTEIBHOCTBIO HE OoJiee 5 ¢;

- 00mryro Harpy3Ky Ha oOpaseln rpyHTa He MeHee 15 kH;

- BO3MOXHOCTh OTHOCUTEIBbHOM nedopManuu oopasna He meHee 0,2.

6.3.3 IloaroroBKa K MCNBITAHUIO

6.3.3.1 O6pa3zen rpyHTa M3rOTaBIMBAIOT C y4eToM TpeOoBaHuii 6.3.1.3 u
6.3.1.4.

6.3.3.2 OOpazerr WU3BIEKAIOT W3 KOJIbIA, TTOMEMIAIOT MEXAY HIDKHUM U
BEPXHHUM IIITAMIIAMH U TIPOBOST CIEAYIOIINE ONEepaIiu:

- 3aKpeIvIsiioT  MapOBIArOHENPOHUIIAEMYI0 OOOJOUYKY Ha OOKOBBIX
MOBEPXHOCTSX IITAMIIOB;

- o0pasenr co mmTaMmamMd MOMEMIAIOT Ha HIKHIOW HEMOJIBUKHYIO
m1aTGopMy YCTAaHOBKH U IIECHTPUPYIOT;

- 3aKpEIUISIIOT YCTPOMCTBA [JIsi U3MEPEHHS TOIMEPEUYHBIX U MPOJOJIbHBIX
nedopmarniuii oopasia.

6.3.3.3 ITlocne BbIAEpXUBaHUS OOpas3lla TPyHTA B YCTAaHOBKE IPOBOIAT
npeaBapuTenbHoe o0Xathe oOpas3la [1aBJICHUEM, PaBHBIM HAMPSHKEHUIO OT
COOCTBEHHOI'0 Beca rpyHTa Ha TiiyOuHe oTOOpa oOpasla (Ho He OoJsiee MOJIOBUHBI
YCIIOBHO-MTHOBEHHOTO 3HAa4Y€HUs Mpejena MPOYHOCTH Ha OJTHOOCHOE CKaTue) B
TeueHue 15 c¢. 3arem oOpazel] pa3rpykaroT, 3alUMChIBAIOT MOKa3aHUsI TPUOOPOB U

(buUKCUPYIOT BpeMs Hayaja UCTIbITAHUM.

6.3.4 IlpoBeneHne WHCHBITAHMS TPH HENPEPHIBHOM  OBICTPOM
BO3PACTAHUM HATPY3KH /Uil ONpe/ieIeHUs] YCJIOBHO-MTHOBEHHOT0 3HAYeHMS
npejeJia MPOYHOCTH HA OJTHOOCHOE c:kaTHe R,
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6.3.4.1 K o0pa3iy miaBHO, HE OMyCKasl yAapoB, MPUKIAABIBAIOT HATPY3KY,

HENPEPBIBHO  yBENWYMBasg €€ M oOecreuynBass MOCTOSSHHYIO — CKOPOCTb
nedhopMupoBanus o0Opaszia He MeHee | MM/C, WM CTYyNEeHSIMU JUIUTEbHOCTHIO HE
oonee 5 c.

6.3.4.2 HcnpiTaHue AOJDKHO MPOJOJDKATHCS /10 MOMEHTa pa3pylICHUs
oOpasiia, eciu paspylleHHe HOCUT XPYNKHM XapakTep, WIH 10 MOMEHTA, KOria
OTHOCUTENbHASL MPOJ0JIbHAS Nedopmarust gocturHeT 3HayeHus € > 0,20, eciu
oOpazen neopMupyeTcs BsI3K0, 0€3 BUIUMBIX TPU3HAKOB Pa3pyIICHUS.

6.3.4.3 B mpounecce wuCHBITaHUS MPOBOIAT ABTOMATUYECKYIO 3alHUCh
Harpy3ku Ha oOpazeny u ero jaepopmanmii. [Ipu OTCyTCTBUM CHCTEMBI
aBTOMATHUYECKON 3amucu (PUKCUPYIOT HAarpy3kKy M BBICOTY oOpas3na IpyHTa B
MOMEHT €T0 pa3pyLICHUs UIH BA3KOTO Ae(POPMUPOBAHUS.

6.3.5 IlpoBeneHne HCHBITAHUS HA MOJ3Yy4YeCTh /IS ONpeaeIeHUs
NpelebHO UIMTEJbHOI0 3HAYEHHUs Ipeaea NPOYHOCTH HA OJHOOCHOE
ckatue R. u xapakrepuctuk aepopmupyemoctu E, 9, A

6.3.5.1 K o0pa3iy miaBHO, HE ONyCKasl yAapoB, MPUKIAABIBAIOT HATPY3KY,
yBEJIMYMBAs €€ PAaBHBIMU CTYNEHSIMHU HarpykeHusi. Bpems npunokeHusi Harpy3Ku
Ha Ka)XJOW CTyNneHW NOJKHO ObITh He Ooisiee 30 c. Ha kaxmoil cryneHu oceBoe
HaIpspKeHUE B 00pasiie JOJKHO OBITh MOCTOSIHHBIM (G, ; = const).

6.3.5.2 Harpy3ky Ha oOpaszen rpyHta F;, kH, Ha Kaxaod cTyneHu

Harpy>XKeHUs ONPEESIOT o popmyIie

ncz,idiz
== (6.9)

rae d; — cpegHuil auameTp oOpasia rpyHTa B MOMEHT HPHUIIOKEHHUS OuYepeaHON

CTYIEHU HArpy>KEHUs, CM.
6.3.5.3 Hanpspkenue o,;,, Mlla, Ha KaXA0M CTyNE€HU HATPYKECHUS

OTpeeIsIoT 1o hopmyie

o, ==+ (6.10)
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rae R, — YCIOBHO-MTHOBEHHOE 3HA4Y€HUE IIpejesia MPOYHOCTH TpyHTa Ha
OJIHOOCHOE C)KaTHe, ONpeAessieMOe IO pe3yJbTaTaM HWCHBITAHUS TpU
HEeTMPEepPhIBHOM OBICTPOM Bo3pacTaHuu Harpy3ku, MlIla (cm. 6.3.7.2);

n; —TIOPSIAKOBBI HOMEP CTYIIEHU HATPYKEHHUS.

6.3.5.4 3HaueHue G, ;, IOMYCKAETCA ONpPEALNATh o hopmylie
o, =—", (6.11)

rie R — pacyeTHOE CONpPOTUBIEHHWE TpyHTa TMOJ TOJONIBOM (yHIaMeHTa,

onpeaciieMoC B COOTBECTCTBUU C ITPUITOKCHHUCM T.

6.3.5.5 [Ins obecnieyeHus MOCTOSHCTBA OCEBOI0 HANpsKEHUs B oOpasile Ha
Ka)KJJOM CTYIIEHH Harpy»kKeHUs JOIOJIHUTEIbHO yBEIMYUBAIOT HArpy3Ky F; Ha AF);
IpU yBEJIMYEHUH AHAaMeTpa obOpa3ua Ha 3 % ¢ MOMEHTa Hayajla MCIbITAaHUS WIA
MPEAIECTBYIOLIETO JOTPY>KEHHUS.

3nauenue AF;;, kH, onpenendror no popmyie

T
L .=—0C_.
Lj 4 2zl

Iy

2
Fain) 612

rie d;; — quaMeTp o0pasia B MOMEHT JOTPYKEHUS, CM;

a:,jfl—I[I/IaMeTp 06pa311a B MOMCHT HNPWJIOXKCHHA CTYIICHW HArpy>KCHUSA HWIIHU

MPEIIECTBYIOWIETO IOTPYKEHUS, CM.

[Ipu oGocHOBaHUM OMyCKAETCA OMPENENsATh U3MEHEHHE TUIoImaau odpasia
o ¢popmyiie
d=d, (0,89¢ +0,97), (6.13)
riae dy — auameTp obpasiia B Hayalie ombITa, CM;
€ — OTHOCHUTEJbHAs MpoaobHas aedhopMarus oopasiia.
6.3.5.6 ITpoAOJKUTENBHOCTh  JACHCTBUA  KaXJOW CTYNEHU HATPYyKECHUS
JoKHA ObITH 24 4, mpu 000CHOBaHMU - 48 4 u 0oJee.
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6.3.5.7 Ha kaxIod CTYyNEHM HArpyXEHHsS 3alHUChIBAIOT MOKA3aHUS
YCTPOMCTB Uil u3MepeHus JaedopmManuii  4depe3 UHTEpPBAJIbI  BPEMEHH,
npuHuMaembie 1o  6.1.4.3, w cTposAT TpaduK 3aBUCUMOCTH MPOJOJbHOU
nepopmanuu oOpaslla TpyHTa OT BpPEMEHM — KPUBYIO TIOJI3y4ecTH (CM.
MPUIIOKEHHUE Y, PUCYHOK 1).

6.3.5.8 UcnbiTanue TPOJOIDKAIOT 0 TEX TMOp, TMOKa IMpolecc
nedopMupoBanusi oOpasila He MEepeeT B CTaAMI0 He3aTyXarlled MOoJI3yuyecTH
(cTamus He3aTyxaroulel Moa3y4ecTH CYUTACTCS TOCTUTHYTOH, Koraa nedopmaiuu
o0Opa3na OyIyT pa3BUBATHCS C MOCTOSIHHOM WJIM YBEJIUUYUBAIOIIECUCS CKOPOCTHIO)
WJIM OTHOCUTENbHAS MPOA0JIbHAS Aedopmanius oopasia nocturuet 3HaueHus 0,20.

Ckopocth  gedopManyii  CUYMTAIOT  TOCTOSHHOM, €clIu B Tpex
MOCJEA0BaTEIbHBIX MHTEpPBAJIaX M3MEpeHUil Aedopmanus U3MEHsSeTcs He Ooliee

yem Ha 0,02 MM 3a 2 .

6.3.6 IlpoBeneHue HCHBITAHMA HA TMOJ3Y4YeCTh /JIsi ONpeAe/eHUs:
K03 (¢ prumeHTa BAZKOCTH CHIBHOJIBANCTBIX TPYHTOB 1

6.3.6.1 K o0Opasimy rpyHTa NPHUKIAIBIBAIOT HArpy3Ky B COOTBETCTBUHM C
6.3.5.1.

6.3.6.2 Harpy3ky Ha oOpa3ell Ha KaXJA0W CTyleHd OMpeaeIsitoT no 6.3.5.2—
6.3.5.4.

6.3.6.3 Jlnsa oGecrieueHus] MMOCTOSTHCTBA OCEBOTO HAMNPSKEHUS BBIMOJHSIOT
TpeboBanus 6.3.5.5.

6.3.6.4 Kaxayrw CTyneHb HArpy»X€HHUs BBLAEPKUBAIOT JO YCIOBHOH
cTabunu3aiuu OpoJoJibHON nedopmaruu oOpaslia TpyHTa, NPUHUMAEMOM IO
6.1.4.5, um 10 TOCTHKEHMSI CTa/IMU HE3aTyXaroleh MoJI3y4ecTH.

6.3.6.5 Ha kaxIod CTyNEeHM HArpyEHHsS 3alHUChIBAIOT MOKA3aHUS
YCTPOMCTB [JIsi u3MepeHus nedopmanuii obOpasiia TpyHTa uepe3 HHTEpBajbl
BPEMEHHU, MpUHUMaeMbIe 110 6.1.4.3.

6.3.6.6 B mpomecce wncnbITaHusA I KaXAOW CTYIIEHM HarpyKeHUs

BBIIIOJIHAIOT CIICAYIOIIUC OIICPpAallN:
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- CTPOAT KPUBYIO MOJ3YYECTU (CM. pUCYHOK | mpuiioxenus Y);

- Ha KPHUBOW TMOJ3YyYECTH BBIJACISIIOT JIMHCHHBIC YYaCTKH, OTPAKAIOIIHEC
nedhopMupoBaHre oOpaslia TPyHTA C MOCTOSTHHOM CKOPOCTBIO, €CIM OHO HMEJIO
MECTO MPHY JaHHOM 3HAYCHUU HATPSDKCHHUS;

- JIISl BBIJICJICHHBIX JIMHEHWHBIX YYaCTKOB OMNPENENSIOT 3HAUEHHUE CKOPOCTH
nedopmupoBanus obpasna v;, MM/4, Tio hopmyiie

)

Sy (6.14)

rae Ah; — pa3HOCTh IPOJIOIBHBIX Aedopmaluii oOpasiia TpyHTa B KOHIIE U BHaJaJe
nepuoaa JneGpOpMHUPOBAHUSA TPYHTA C IOCTOSHHOM CKOPOCThIO Ha i-U
CTYNIECHU HArPY>KCHUS, MM,
At; — TIPOIOKUTENBHOCTh Mepuoja nepopmupoBaHus obpasiia TpyHTa C
MOCTOSIHHOM CKOPOCTBIO Ha i-i CTYIEHU Harpy>KeHUs, U,

- 10 BBIYHMCJICHHBIM 3HAa4YCHUAM OIIpCACIIAIOT 3Ha4YCHUA CKOpPOCTH

OTHOCHUTEJILHOTO JeopMUpOBaHus oOpasiia rpyHta €, 1/4, Ha i-ii CTymeHn

HarpyxeHus o gopmyie

: (6.15)

rac h — HadaibHas BBICOTA 06pa3ua I'pyHTa, MM.

6.3.6.7 Ha OCHOBaHMM TNONy4EHHHIX 3HAYeHHH €; CTPOAT PEOJOTHUYECKYIO

KPHUBYIO, OTPAKAIOLIYIO 3aBUCUMOCTD € j =f(c;) (cM. pucyHOK 2 TIpUIOKeHUs Y).

Peonornueckyro KpuByIO Ha HayajJbHOM y4acTKE alpOKCUMUPYIOT TIPSIMON
HAWJIy4IIIeTO TMPUOTMKEHUS K JKCICPUMEHTAIbHBIM TOYkKaM TpadUyuecKu WU
METOJIOM HaMMEHBIIINX KBaJAPaTOB.

6.3.6.8 HcnbiTaHue 3aKaHYMBAIOT, KOTJa HA HA4aJIbHOM JIMHEHHOM Y4acCTKe

peonornquKoﬁ KpHBOﬁ IMOJIY4C€HO HC MCHCC TPCX JSKCICPHUMCHTAJBHBIX TOYCK U
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CTOJIBKO K€ 3a €ro MpeaenamMu Mocie nepexoaa paccMaTpUBaeMoOil 3aBUCUMOCTH B
HEJIMHEWHYIO.

Ecnu ykazaHHOe yclOBHE HE BBIMOJHSAETCA, TO HEOOXOIUMO YBEIUYHTH
YUCJIO CTYNEHEN HArPYKEHHUS.

6.3.7 O0padoTka pe3yJibTaTOB

6.3.7.1 Pe3ynbrarhl HCHOBITAHUA 0OpabATHIBAIOT OJAHOBPEMEHHO C
MPOBEJCHUEM CaMUX HUCIBITAHUW, U MEPEeXO] K CIEAYIOUIEMY ATamy HCIHbITaHUN
(cTyneHu HarpykeHus, AOTPYXKEHUS M T.A.) OCYIIECTBIISIIOT IOcie 00paboTKu
pEe3yAbTAaTOB HA MPEAbIAYIIEM dTaIe.

6.3.7.2 Ilo pe3ynbTaTaM UCHOBITAHUS TMPU HEMNPEPHIBHOM OBICTPOM
BO3pacTaHuu Harpy3ku (cM. 6.3.4) ompenessitoT yCIOBHO-MTHOBEHHOE 3HAUYEHUE

npejena NpoYHOCTH Ha OAHOOCHOE cxkatue R,., MIla, mo popmynam:

F
R; :Z — TP XPYIKOM pa3pylieHuu oopasiia; (6.16)
F
R; :Z — MPU MJIACTUYECKOM pa3pylIeHHH o0pasiia, (6.17)
rne Ay u A, — COOTBETCTBEHHO HayajbHasi U KOHEYHas (MOciie MPOBEICHUS

2
I/ICHI)ITaHI/IH) Imomaayn ImorcpeyYHoro CCUCHU:A 06pa3ua, CM ;|

F — paspymaroias narpyska, kH, onpenensiemas no 6.3.4.2, 6.3.4.3.

6.3.7.3 llpenenbHO [JIUTENBHOE 3HAYCHUE TNpeaesla MNPOYHOCTH Ha
OJIHOOCHOE cxkaTue rpyHTta R., Mlla, onpeaenstor nmo pe3yiabTaTaM HUCHBITAHUS Ha
MOJI3y4eCTh, IPOBEJAECHHOTO B COOTBETCTBUU ¢ 6.3.5, mo dpopmyre
R.= 0,60, (6.18)
rie Oy, —  HampsbkeHue B oOpaslie TIpyHTa Ha CTYNEHH HarpyXeHusd,
NpeAIIeCTBYIONIEH k-1 CTymneHu, Ha KOTOpOoH mpolecc aepopmupoBanust oopasia

MEePEeXOUT B CTAJUIO He3aTyxaromiel noinzydectu (cM. 6.3.5.8), MIla.
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6.3.7.4 Ilo pe3ynbraTaM 5TOro e ucObITaHus (cM. 6.3.5) ompenenstor
TaK)Ke XapaKTePUCTUKH IehOPMHUPYEMOCTH Mep3joro rpynra E, A u 8 B
COOTBETCTBHH C MpHIOKeHHEeM D.

6.3.7.5 1o pe3ynpTaram UCHBITAHUS, TPOBEIEHHOTO B COOTBETCTBUU C 6.3.6,
onpenenstoT KodQ(PHUIMEHT BSI3KOCTH CHUIBHOJNBIUCTHIX TPpyHTOB 1, Mlla-u, ¢
ToyHOCThIO0 10 MIla-u o gpopmyne

_5%17G

n %

(6.19)

r7ie G| — HampsbKeHHe, COOTBETCTBYIOIIEE TOUKE A MepecedeHus TMHEHHOTO
ydacTKa peoJIOTHYecKor KpuBoul (cM. 6.3.6.7) c¢ ocbto abcmuce, Mlla, (cwm.
npuioxenue P);

Gr1 — TOo ke, uro B ¢opmyne (6.18) - Touka B JIUHEWHOro ydacTka

peosiornyeckoi kpuBoi, Mlla, (cM. mpunoxenue @);

€~ 10 ’)Ke, 9To B 6.3.6.6.

6.4 MeToa KOMIIPECCMOHHOTO CiKaTHS

6.4.1 CymHocTh MeTO1a

6.4.1.1 UcnblTanue mMep3aoro rpyHTa METOJIOM KOMIIPECCUOHHOTO CHKaTus
OPOBOJAT JJIS ONpPENENICHUs CIEAYIOIUX XapaKTepUCTUK J1e(pOopMUPYEeMOCTH:
K02 (QUIMEHTa CKUMAEMOCTH IIACTUYHO-MEP3TIBIX TPYHTOB Mm1; Koddduuuenra
OTTauBaHUS A; W CHKUMAEMOCTH MNpPHU OTTAMBAaHUU m JJIA TECKOB (Kpome
TPaBEIUCTHIX U ChIMy4YeMEP3JbIX), TIMHUCTBIX TPYHTOB, a TaKXe 3aTOP(OBaAHHBIX
pPa3HOCTEN YKa3aHHBIX BUJOB IPYHTOB IIPU TemIeparypax mno 4.5.

6.4.1.2 XapakTepucTuku AeHOPMUPYEMOCTH OMPEACIISIOT M0 pe3yibTaTaM
UCIBITAHUM 00pa3loB TpPyHTA B KOMIIPECCHOHHBIX Mpubopax (oaomMerpax),
UCKJIIOYAIOIIUX BO3MOXKHOCTh OOKOBOTO pacuiupeHusi oOpasia Opu  €ro
Harpy>KeHU BEPTUKAIbHON HArpy3KOM B MEP3JI0M HJIM OTTassHHOM COCTOSIHUMU.

PesynbraThl ucnbiTaHUN OQOPMIISIIOT B BHUAE TIpaduka 3aBUCUMOCTHU
OTHOCUTENBHOM eopmariuu oOpasiia OT Harpy3KH.

6.4.1.3 Harpy3ky npu ucnbITaHUAX ONPEACISIOT U3 YCIOBHUS, YTO HA MEPBOU
CTYNIEHH Harpy>XeHus JaBJ€HUE JOJKHO OBbITh PABHO HAIPSKEHUIO OT
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COOCTBEHHOI'0 Beca I'pyHTa Ha riyOuHe oTOopa o0pasiia, a Ha OCJIEIHEN CTyNeHU
- pacyeTHOMY CONPOTHUBICHHWIO TPYyHTAa IO TOMOIBOW (QyHIamMeHTa R,
3aJlaBaeMOMY B ITPOrpaMMe UCTIBITAaHUH.

JlnanazoH MaBJICHWH YCTaHABIWBAIOT B 3aBUCHUMOCTH OT HAIPSKEHHOTO
COCTOSTHUSI TPYHTa B MAacCHMBE C YYE€TOM Harpy3oK Ha OCHOBAHHME WM TIyOWHBI
3ajieranus o0pasia, a TakKe TeMIepaTyphl U BIAKHOCTH-TBANCTOCTH 00pasia u3

YCIIOBUA, YTO YHUCIIO CTyneHeﬁ JOJDKHO OBITH HE MEHEE ITSITH.

[Ipumeuanue— Ilpu orcyrcTBUM NaHHBIX 3HAYCHUE R NONYCKAETCS IPUHUMATD B
COOTBETCTBUU C NPUIIOKEHHUEM T.

6.4.1.4 Jlng wucObITAaHWM HCMIONB3YIOT O00paslbl MEP3JIOTO0 TpyHTa
HEHAPYIIEHHOTO CI0KEHUS C IPUPOJIHON BIAXKHOCTBIO U JIbAUCTOCTHIO.

TonmuHa MpoOCHOeK Jibla B o0pa3le AoMKHA ObITh HE Oojiee 2 MM, a
JIBIUCTOCTH I; < 0,4.

OO6pa3ibl JOKHBL UMETh (OpMY HUIMHApPA AUamMeTpoMm He MeHee 70 MM u

BBICOTOM OT 1/2 o 1/3,5 nuameTtpa.

6.4.2 O0opynoBanue u MpuOOPbLI

6.42.1 B coctaB YCTaHOBKM [Ji HWCHBITAHUM TpPyHTa METOJ0M
KOMIIPECCUOHHOTO CXKATHUS BXO/JIAT:

- KOMIIPECCUOHHBIN npudop (ogoMeTp);

- MEXaHU3M BEPTUKAIBHOTO HArpy»KeHUs o0pasiia IpyHTa;

- YCTpOMCTBa U3MEPEHUS BEPTUKAIBHBIX Jleopmaliuii 00pasia rpyHTa.

6.4.2.2 TlpuHIUNIMAIBHBIE CXeMbl  TIPUOOPOB Il MCHBITAHUNA Ha
KOMIIPECCUIO B MEP3JIOM COCTOSIHUM W TpU  OTTauBaHUU  TMPUBEIACHBI B

pazaene  X.l mpunoxenus X.

6.4.3 IloAroroBKa K NCHBITAHUIO

6.4.3.1 O6pa3zer; rpyHTa U3TOTABIMBAIOT C Yy4eTOM TpeboBaHuii 6.4.1.4.
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6.4.3.2 Jlns WCHBITHIBAEMBIX TPYHTOB JOIMOJTHUTEIBLHO K (HU3UYECKUM
XapakTepUCTUKaM, yKa3aHHbIM B 4.4, NOMKHBI OBITh OMPENENICHBI CIIEIYIOIINE
XapaKTEepUCTUKU: TUIl KPUOTEHHOM TEKCTYPbl, CYMMapHasl BIAXKHOCTb, JIbIUCTOCTh
32 CYET BHUJUMBIX JICISHBIX BKIIOYEHUH, 3aCOJIECHHOCTh U COJEpKAHUE
OpPraHMYECKOTO BEIIECTBA.

6.4.3.3 OO6pa3zer rpyHTa B pabodeM KOJbIle MMOMEIIAIOT B HaIPaBJISIONTAN
IUJIMHIP OJIOMETPa U MPOBOASAT CIACAYIONINE ACHCTBHUS:

- Ha 00pazer] CTaBsT IITAMII U LIEHTPUPYIOT €T0;

- IOATOTABJIUBAIOT YCTPOUCTBA JJIsl U3MEPEHUS BEPTUKAIBHBIX Jedopmaiuii
oOpaslia CHMMETPHUYHO OCH IITAMIIA;

- OJIOMETpP yCTaHABIIMBAIOT HA CTAHUHY MOJI IPECC U LIECHTPUPYIOT;

- BBIZICP>KUBAIOT 00pasell pu TeMInepaType UCIbITaHUsI He MeHee | cyT s
obpasna quametrpom 71,4 MM 1 2 cyT — nuameTpom 112,8 Mm;

- 3aIIMCBHIBAIOT HAYaIbHbIC MTOKa3aHUs TPUOOPOB;

- (ukcupyroT TemmepaTypy M BpeMmsi Hadaja HMCHBITAHUS WIM BKIIOYAIOT

ABTOMATHYCCKYIO 3alIUCh.

6.4.4 IIpoBeeHUE UCTILITAHUA

6.4.4.1 K o0pa3iy miaBHO, HE JOMYyCKas yJIapoB, MPUKIIABIBAIOT HATPY3KY
NepBOM  CTYNMEHW HArpy)XeHHs, co37aBas JaBJICHHE B COOTBETCTBUU C
TpeboBanusimMu 6.4.1.3.

6.4.4.2 Tlocne crabmmmzamuu aehopMaruu (B COOTBETCTBUU C 6.4.4.3)
YBEJIMYMBAIOT Harpy3Ky Ha oOpasell CTYNEHSIMHU Harpy>KeHusi B COOTBETCTBUHU C
6.4.1.3. Yucno cryneHeu 10mKHO ObITh HE MEHEE TSTHU.

6.4.4.3 Kaxaywo CTyleHb Harpy>Xe€HHUs NPHUKIAABIBAIOT TOCJE YCJIOBHOM
cTabmiIM3aluu BepTHKAJIbHOM nedopmanuu obpaslia Ha MpeAlIecTBYIOMIEH
CTyIEHHU, TpuHUMaeMon 1o 6.1.4.5.

6.4.4.4 Tlpu ucnbpITaHUSIX JJIs1 ONPEACJICHUS 3HAYCHUH A, WU m TOocTe

YCJIOBHOM cTaOunu3anuu 1epopmaluu Ha IEPBOM CTYNEHH HArPY>KEHHSI MEP3JIOro
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oOpa3ua mnpoBOAAT OTTaMBaHWE oOpaslia, NOBBIIAA TEMIIEpaTypy BO3AyXa B
NOMEIICHHUH JIJIS1 UCTIBITAHUI M (PUKCUPYIOT IIPHU 3TOM Jedopmaiii oOpasla Takxke
70 JOCTHIKEHMSI YCJIOBHOW crabmnm3anuu aegopmanuu. Jlamee mpoaoinKaroT
UCIIBITAaHUE TPYHTA B OTTASIBIIEM COCTOSAHUU. [Ipupalienre naBieHus Npyu 3TOM Ha
nocieayromux cryneHsx npuHumatror 0,05 Mlla gis rIUHHACTBIX TPYHTOB U
0,075 MIla — n7s 1eckoB, MPU 3TOM JABICHUE HA TPYHT HE JOJDKHO MPEBBINIATH
0,3 MIIa — nns rnmuaucTsIX TpyHTOB B 0,5 MIla — 115 meckos.

6.44.5 Ha Kkaxaol CTyNeHM HArpyXKeHUs 3alHChIBAIOT IOKa3aHUs
YCTPOUCTB I U3MEPEHUs BEPTUKAIBbHOU Jedopmariuu obOpas3na IpyHTa uepes

WHTEPBAJIbl BPEMEHU, IpUHUMaeMbIe 1o 6.1.4.3.

6.4.5 O0padoTka pe3yIbTaTOB

6.4.5.1 Tlo pe3ynbraraMm WCHBITAHUS JUIS KaXIOW CTYICHH HArpyXeHUs
BBIUUCIISIOT:

- a0COJIIOTHYIO CTaOUIIM3UPOBAHHYIO BEPTUKAIBbHYIO Aehopmaiiiio odpasia
rpyHta Ah;, MM, Kak cpemHeapudMETHYECKOe TMOKa3aHWe YCTPOWCTB JIA
U3MEpEHHS BEPTUKAIBLHOU JedopMalinu oopasia;

- OTHOCUTENBHYIO CTaOMIM3MPOBAHHYIO BEPTHKAIBHYIO AeQOpMaIuio
obpasua rpyHra €;; = Ah/h (h — Ha4anbHas BbICOTa 00pa3La) PH UCIBITAHUY IS
OIIpE/ICIICHHS My ;

- OTHOCUTENBHYIO CTaOMIM3MPOBAHHYIO BEPTHKAIBHYIO AeQOpMAaIUio

oOpa3na €, MpPU HUCIOBITAHUM MJisI ONpelnesieHus A, W m, ONpEeAessieMylo IO

bopmyie

(6.20)

rae Ah; — abcomoTHas ctabwim3upoBaHHas Aedopmaliids oOpasiia rpyHTa Mocie
OTTauBaHUs, MM;
Ahy — abcomoTHas cTabmIM3upoBaHHas nedopmManus oOpaslna IpyHTa Ha

MEepBOM CTYNEHU HArpyxeHusi (IpU JaBICHUHU, PABHOM HAIPSXKEHUIO OT
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COOCTBEHHOr0 Beca TpyHTa Ha TJIyOMHe oTOOpa o0Opasua, U JI0 €ro
OTTaWBaHHUS), MM;

hy — BBICOTa OOpaslia rpyHTa Mociie 005KaTus (IO ero OTTauBaHUS), MM.

6.4.5.2 Tlo BBIYMCIICHHBIM 3HAYCHUAM CTPOST IpaQMKH 3aBUCHMMOCTH & =
fip) u g, = fip) (cMm. npunoxkenue X, pazaen X.2), rae p — JaBjIeHUE Ha oOpaserl
Ha KaXJI0M cTyneHu Harpyxenus, MlIa.

6.4.5.3 Koo(pduuueHTsl CKMMaeMOCTH IUIACTHYHO-MEP3JIOTO TPYHTA 7y,

-1 o
MIla™, ompenensioT B 3aJaHHOM HWHTEpBajie HaBICHUN p; U p;+; C TOYHOCTHIO

0,001 MIla™ o popmyie

_ > £+ —€ [

my; = .
Prin—Pr;

N

(6.21)

[Ipumevanue—Ilo 3HaueHHAM KO>PPUIUMEHTA CKUMAEMOCTH Mly; MOKET OBITh
BBIYUCIEH MOAynb Aedopmauuu E;= B/mys;, rae P - koaduuuent, papuslii 0,8.

6.4.5.4 KoadpuumeHtsl oTTanBanus A, U CKUMAEMOCTH MPU OTTAauBaHUU M
MEp3JIOTO0 TPYHTa OMNPEICISIOT 10 MPSIMON HAWIy4IIero MNPHUOIKEHUS K
ASKCIIEPUMEHTAIBHBIM ~ TOYKaM, IIOCTPOCHHOW TpauuecKu WA METOJOM
HAaUMEHBIITUX KBaJpaTOB, KaK OTPE30K, OTCEKAeMbId ITOM MPSAMON Ha OCU &y U

KaK TaHT€HC yTJia €€ HaKJIOHA K ocH p (cM. nmpuiioxenue X, pazaen X.2).

6.5 MeTtoa onpeesieHus1 CONPOTUBJIEHNUS CPe3y OTTAUBAKIIMUX I'PYHTOB

6.5.1 CymHocTh MeTOa

6.5.1.1 HcmbiTanuss METOAOM  OJHOIUIOCKOCTHOTO Cpe3a OTTaWBaIOIIETrO
ITpyHTa TIO TIOBEPXHOCTH MEP3JIOr0 TPYHTAa TMPOBOIAT JUIS OMpPEACIICHUS
CIIEIYIOIINX XapaKTePUCTHK: COTIPOTHBIICHUS TPYHTa Cpe3y T, yIiia BHYTPEHHETrO
TPEHHUST (@ W YACTHHOTO CIEIUICHUS ¢ IS TeCKOB MEIKHX U TIBIJICBATHIX,

TJIMHHUCTBIX U OPTaHOMUWHCPAJIBHBIX I'PYHTOB.
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6.5.1.2 DTu XapakTEepUCTHUKU OMPEICIAIT IO Pe3yJbTaTaM HUCIBITAHUN
00pa3oB MEp3JIOr0 TpPyHTa B OJIHOIJIOCKOCTHBIX  CPE3HBIX  Mpubopax ¢
(UKCHUPOBAHHOM IJIOCKOCTBIO Cpe3a MyTeM CIBUTra OTTauBalollel yacTu oOpasia
OTHOCHUTEIBHO APYrol €ro 4YacTu — MEp3JIoro oOpasiia CABUTAIONIEH Harpy3Kou
Ipy OJTHOBPEMEHHOM HArpy>KeHuu oOpaslia Harpy3kou, HOpMaJIbHOW K IUIOIIAAN
cpesa.

6.5.1.3 ConpoTuBieHHE TpPyHTA Cpe3y ONPEIACIAT KaK MNpPeAeabHOE
CpelHee KacaTelbHOE HaINpshKEeHUe, MpU KOTOPOM 00pasel] OTTauBaIoIIero rpyHTa
cpe3aloT Mo  (UKCUPOBAHHOM IIIOCKOCTH, MPOXOJAMme Ha 2-4 MM BBIIIE
MOBEPXHOCTU MEP3JI0T0 TPyHTA MPU 3a[aHHOM HOPMaJbHOM HampsikeHuu. J{is
OTIPE/ICJICHUS] YACTHBIX 3HAYEHUN (0 U ¢ HEOOXOAMMO MPOBEJACHUE HE MEHEE TPeX
VCIIBITAHUN MPU PA3JIMYHBIX 3HAYCHHUSIX HOPMAJIBHOTO HAIIPSIAKEHUS.

6.5.1.4 OtrauBaHue 00pa3lOB MEP3JOr0 TpyHTa MPOBOIST CBEPXY BHU3.
Cpe3 mpoBOASIT HAa KOHTAaKT€ OTTAMBAIOIIETO TPYHTAa C MEP3JIbIM  CIIOEM
(«IPUKOHTAKTHBIN CIION»).

6.5.1.5 MHcnoeitaHuss m0OpoBOAST MO CXEME€ HEKOHCOIUIUPOBAHHOTO

OBICTPOTO Cpe3a.

6.5.1.6 [Ins wucHbITaHWIA HCMOJB3YIOT O0O0pa3lbl MEp3JIOro  TpyHTa
HEHAPYIIEHHOTO  CJIOKEHHS C  IPUPOJHOM TIUIOTHOCTHIO, BIAXHOCTHIO U
JBAUCTOCTBIO WM 00pa3libl HAPYUIEHHOTO CJIOXKEHUS C 3aJaHHBIMH 3HAYCHUSIMU
IJIOTHOCTH W BJaXHOCTH. OOpasipl  JOMKHBL  HUMETh  GopMy  HIJIMHApA

nuameTpoM He MeHee 70 MM u Beicoto 0,7 — 1,0 nnametpa.

[Ipumeuanue- llocnenuaibHoMy 3aJaHMI0 MOTYT TNPUMEHATHCA Jpyrue
METO/bl OTTauBaHMUsA TPYHTa U KOHCTPYKIMM NPHOOPOB, oOecreduBarolye MOAEIUPOBAHUE
npolecca NpoOMep3aHus — OTTauBaHUS U HarpyKEHUsI TPyHTa.

6.5.2 O0opynoBaHue u npuOOPHI
6.5.2.1 B coctaB ycTaHOBKHM JJIsl HCIBITAHUN OTTaMBAIOIIErO TPYHTa
METOZOM  OJHOIUIOCKOCTHOTO Cpe3a MO MOBEPXHOCTH MEP3JIOTO TPYHTa JOJKHBI

BXOIUTh.
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- cpe3HoM mpuOop C (PUKCHPOBAHHON TUIOCKOCTBIO Cpe3a, COCTOAIIMN W3
MOJBM)KHON M HEIMOJBMKHOM YacTel, BKIIOYAIOMMN B ce0s pabouyue KoJbla C
BHYTPEHHUMHU pazmepamu 1o 6.5.1.6;

- )KECTKUH TEIIOBOM IITAMII C PETYJIUPYEMOMN TOCTOSHHON TEMIEPATYPOl;

- YCTPOMCTBO JJIsi CO3AAaHUSI M PETYJIUPOBAHUS TEMIIEPATYpPhl TEIIOBOTO
HITaMIIa;

- AaT4YUKHU (IIyObI U Jp.) AJIE KOHTPOJISI TPAHMIIBI pa3jeia OTTauBaIOIIEro U
MEp3JI0TO IPYHTA;

- MEXaHU3M BEPTUKAIBHOTO HArpy>KeHusi o0pasia;

- MEXaHU3M CO3JIaHUsI TOPU3OHTAILHON Ccpe3alollleld Harpy3Ku;

- YCTPOWCTBA U3MEPEHUS BEPTUKAIBHBIX U TOPU3OHTAIBHBIX JehopMarinii
obOpasma.

[IpunnunuanpHas  cxema YCTaHOBKH MpUBEJECHA B  pazjeie
II.1 npunoxenus L.

6.5.2.2 Cpe3Hoit mpuboOp MOKEH ObITh TapUpPOBaH ISl YCTAHOBJICHUS
MOIPaBKHU Ha MPEOJI0JICHNUE TPEHUSI TIOJIBHYKHOM YacTH CPpEe3HON KOPOOKH.

6.5.2.3 Jlnsg w3roroBieHusi 0OOpa3lOB MEP3JIOro TPYHTA HAPYIIEHHOTO
CJIO’KEHUST HEOOXOTUMBI:

- GOpPMBI 7T 3aMOPAKMBAHMS TPYHTA;

- YILTIOTHUTEb.

6.5.2.4 ®opMbl, B KOTOPBIX MPOBOJUTCS 3aMOPAKMBAHUE TPYHTA, JTOJKHbI
OBITh M3TOTOBJICHBI U3 HETEIUIONPOBOJHOTO Marepuala (OpraHuYecKoe CTEKJIO U
Jp.) CO CTEeHKaMM TodIuHOM He MeHee 20 MM U 0OecledYnBaTh BO3MOXKHOCTh
MPOMOPAKUBAHUS B 3aJJaHHOM HAIpPaBJICHUH, & TAKXKE€ MCKJIIOYATh BO3MOXHOCTb
OT>KaTHs BOJIbI WJIM YTEUKH €€ U3 TPYHTa BO BpEMs MPOMOPAKUBAHMUS.

Cxema ¢GopMBI IJI MPUTOTOBJICHUS 00pa3iia MeP3JI0TO IPYHTA HAPYIIEHHOU

CTPYKTYpHI lipuBeieHa B pazaene 1.2 npunoxenus L.

[Ipumeuanue - lnd UCKIIOYEHNS PaJUaIbHOIO OTTAaUBAHUS U3TOTaBIUBAOTCS
paboune Kosblla M3 HETEIUIONPOBOAHOIO MaTepuaja WIM TEIUIOBOW  IUTaMIl, JUaMeTp
KOTOpOIro Ha 2 MM MEHbLIE TuaMeTpa pabodero KojbLa.
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6.5.3 IloaroroBka K MCNBLITAHUIO

6.5.3.1 OOpa3ipl rpyHTa U3TOTABIAIOT C yueToM TpeboBanuit 6.5.1.6.

6.5.3.2 Jlng oOpa3ioB MOMOJHUTEIBHO K (DU3NYECKUM XapaKTEpUCTUKAM,
yKa3aHHbIM B 4.4, NOMKHBI OBITH ONPENENICHbl TUI KPUOTEHHOW TEKCTYPhl U
JbJUCTOCTb.

6.5.3.3 OOpa3ipl Mep3JI0oro TPyHTa HEHAPYUIEHHOTO CIIOXKEHUS C
MPUPOJIHON BIIAXKHOCTBIO U JILJUCTOCTBIO BBIPE3alOT M3 MOHOJUTA WM KepHa
TaK, 4TOObI TMPHU TOCIEAYIONIEM HCIBITAHUU OH UMEJ 10 OTHOIICHUIO K Harpy3Ke
OPHUEHTAIIMIO, COOTBETCTBYIOIYIO MPUPOJHOMY 3aJICTaHUIO.

6.5.3.4 OOpa3ipl IpyHTa HAPYIIEHHOTO CJOKEHHUS W3rOTaBIMBAIOT U3
TAjJoro TPyHTa 3aJaHHOTO COCTaBa, BJIAKHOCTU M IUIOTHOCTU. TpebOyemas
IJIOTHOCTh JIOCTUTAETCS YIJIOTHEHHWEM TPYHTA MPU 3aMOJHEHUU padodyuX KOJIell.
Mexay pabourMH KOJbIIaMU MMOMEIIAIOT TIPOKIAIKK JJIS CO3aHUs 3a30pa MEXKIY
KOJIBLIAMH.

6.5.3.5 3amopaxuBaHue TPYHTA MPOBOJAT B XOJOAWIBHBIX KaMepax Ipu
3aIaHHON TeMIlepaType B ClelHalbHbIX (opmax u3 oprcrekia. Kpoimky dhopmb
YCTaHABJIMBAIOT B 3aBUCHUMOCTH OT 3a/JIaHHBIX YCJIOBUU MPOMOPAKUBAHUS: MHPU
MOMEIIEHUH KPBIIIKKH CHU3Y — MPOMOPAXMBAHUE HAET CBEPXY; NMPU NOMEUIEHUU
KPBIIIKK CBEpXy — NpoMopakuBaHue uner cHuzy. dopmy ¢  oOpasuom
NOMEIIAIOT B MOMENICHUE WU XOJOIUIbHBIN mKa(d ¢ 3aJaHHON OTpULIATEIbHON
TEMIIEPATYpOI BO31yXa.

6.5.3.6 Bo Bpewms 3aMOpaXUBaHUS U3MEPSIOT TeMIeparypy
KOHTPOJIBHOTO  o0Opa3na  TpyHTa, B KOTOPBI MOMENIAIOT TEPMOJATUYUK.
[TpomopaknBaHue 3aKaHYMBAIOT, KOT/a TEMIlepaTypa KOHTPOJIBHOTO oOpasia
JIOCTUTHET 3amaHHoro 3HadeHus. [locnme s3Toro oOpaser u3BiekaloT U3 (HOPMBI,
TEPMETUZUPYIOT U COXPAHSIOT B SKCUKATOpax (CO JBbAOM WJIM CHEroMm) JA0
ucneITanuil. Bpems xpanenus - He Oosee MATH CYTOK.

6.5.3.7 Obpazen rpyHTa B pabo4ux KOJbIAX MOMEIIAIOT B CPE3HOM MPpUOOp.

Ha obOpa3ser; ctaBsT TEMI0BOH IITaMIT U LEHTPUPYIOT €TO0.
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6.5.3.8 Temneparypy B TEIUIOBOM IITAMIIE CO3JAKOT U PETYIHPYIOT C

NOMOIIBI0  yiabTpaTepMmocTaTa  (LuUpKydsiuus  aHTUdpu3a WIH  JIPyrou
He3aMmep3arolel KUIKOCTH) WK APYTUX HarpeBarolux ycTpoicTB. TemmepaTtypa
Ha HYDKHEH MOBEPXHOCTH IIITaMIIa He JH0oJbKHa npessimiath 50°C.

6.5.3.9 IlpoBoasiT peryaupoBaHHME MEXaHU3Ma Harpy3ku. 3aKperJisioT
YCTPOMCTBA IJIi HU3MEPEHHUS BEPTUKAIBHBIX M TOPU3OHTAIBHBIX JehopMaliuii,

3aIIMCBIBAOT BPCM:A Ha4dalla HUCIILITAHUN M HaYaIbHBIC ITIOKA3aHUs HpI/I60pOB.

6.5.4 IIpoBenenne uCbLITAHUS
6.5.4.1 Ha oOpazen mepenairoT B OJIHY CTYIIEHb HOpPMalbHOE AABICHUE P,

IpU KOTOPOM OyZET MPOBOAUTHCS cpe3. 3HAUCHHUE p MPUHUMAIOT 10 Tabnuie 6.4.

Tao6nuuna 64 — HopmanbHble AaBieHUs Ha oOpasel] B 3aBUCUMOCTH OT
noKa3aTtess TeKyuyecTH ¥ K03 PUIMeHTa BOIOHACHIIICHUS

['pyHTHI
I'munucteie u oprano- | Menkue v nbUIeBaThIE MTECKU C HopmanbsHoe
MUHEpaJbHbIE C TTOKa3a- | KO3(PPUIIUEHTOM nasienue p, Mlla
TEJIEM TEKy4eCTH [ BOJOHACBIIICHUS S,
1;,<0,5 S, <0,50 0,1;0,15; 0,2
0,5<7;<1,0 0,50< S, <0,80 0,05; 0,1; 0,15
,>1,0 S, >0,80 0,025; 0,075; 0,125

6.5.4.2 B mporiecce oTTauBaHusl ¢ MOMOIIBIO IIymna (TEPMOJATUYUKOB U JP.)
KOHTPOJIMPYIOT TEMIIEpAaTypy TpyHTa B 30HE Cpe3a, T.€. Ha IpaHUlEe pa3lelia
OTTauBAIONIETO0 U MEP3JOT0 TPYHTOB, KOTOpas JOJDKHA OBITH pacrojioKeHa Ha
1-3 MM HUXe BepxHEW yacTh pabouyero Kojblla B MOJBIXKHOM o00o0iMe (CM.
paznen Ll.1 mpunoxenuda 11). YcranaBiauBaroT 3a30p 2 MM MEXIY MOABHXXHON U

HETIOIBM)KHOM YacTSAMH CPE3HON KOPOOKH.
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6.5.4.3 Cpa3zy nociie nepeaud HoOpMajabHOW HArpy3KH MPUBOJST B ICHCTBUE
MEXaHU3M CO3/IaHMsI Cpe3alolllell Harpy3Ku U MPOBOJSAT cpe3 o0paslia IpyHTa He
Oomee yeM 3a 2 MUH C MOMEHTA TIPWJIOKCHHUS BEPTHKAIHLHOU HATPY3KH.

[Tpu nepenaye cpesaroieil Harpy3Ku CTYNEHIMU UX 3HAYEHHS HE JTOJKHBI
npeBbimath 10 % 3HaUYeHHs] HOPMAIBHOTO JABIEHUS, IPU KOTOPOM IMPOBOJUTCSA
cpe3, U IPUJI0KEHHUE CTYIIEHEN JOJDKHO CIIeNoBaTh uepe3 kaxasie 10-15 c.

[Ipu mnepemadye HeNpephrIBHO BO3pacTaloOUlel Cpe3arlie Harpy3ku
CKOPOCThH Cpe3a MPUHUMAIOT B UHTEpBaje 2-3 MM/MUH TaK, 4TOOBI Cpe3 MPOXOIHIT
He OoJiee ueM 3a 2 MUH.

6.5.4.4 HcnbiTanue crneayer cyuTaTh 3aKOHUYEHHBIM, €CIH TpH
NPWIOKEHUN  OYEPEAHOW  CTYNMEHW  CpEe3arolie  Harpy3kd  MPOUCXOIUT
MTHOBEHHBIM cpe3 (CphIB) OAHOM 4YacTu oOpaslia Mo OTHOUICHUIO K JIPYro wiu
OoTHOcUTeNbHas aegopMmanust obpasua npeBbicuT 10 % (B 3aBUCHUMOCTH OT TOTO,
YTO HACTYIUT PaHbILE).

[Ipu mnpoBeneHun cpe3a C TMOCTOSIHHOM CKOPOCTBIO 3a OKOHYAHHE
UCTIBITAHUN TPUHUMAIOT MOMEHT, KOTJa Cpe3aromias Harpy3ka JOCTHTHET
MaKCHUMAaJIbHOTO 3HAYEHUS, TIOCIIC YETo HAOII0AaeTCsl HEKOTOPOE €€ CHIDKEHHUE HIIH
YCTaHOBJICHHE TOCTOSHHOTO 3HAYEeHHs, WJIM OTHOCHUTENbHas Jaedopmanus
obpazna mpeBbicuT 10 % (B 3aBUCHUMOCTH OT TOTO, YTO HACTYMHT PAHBIIIE).

6.5.4.5 Tlocne okoHuyaHuUsi HCHOBITaHUA oOOpasell CileayeT pasrpy3uTh,
u3BJIeYb pabouee KOJbLO ¢ oOpas3ioM Hu3 mpubopa U 0OTOOpaTh MPOOBI s

ompeiesiCHUs BJIAKHOCTH U3 30HBI cpe3a oOpasiia.

6.5.5 OOpa0oTka pe3yJbTaTOB
6.5.5.1 ITo u3MepeHHbIM B MPOLIECCE UCIIBITAHUST 3HAUYCHUSIM CPE3arolleil u
HOPMAJIBHOM HArPY30K BBIYUCIISIOT KacaTeIbHbIE U HOPMAJIbHBIEC HANIPSKEHUS T U

o, MlIla o popmynam (5.3) u (5.4) paznena 5.1.

90



I'OCT 12248-2010

Onpenenenne T  HEOOXOOUMO MPOBOJUTH HE MEHEE YeM INpHU Tpex
pPa3TUYHBIX 3HAYCHUSIX p , BRIUATAS M3 KAXKJIOTO 3HAYCHUS T TMOMNPABKY HA TPEHUE
B IIpUOOpE 1O 3apaHee MOCTPOSHHON TapUPOBOYHON KPUBOH.

[To u3MepeHHbIM B MPOIECCE MCIBITAaHUS 3HAUYCHUSIM AedopMaliuu cpesa /,
COOTBETCTBYIOIIUM pPa3IUYHBIM HAMpSOKEHUSIM T, CTPOSIT rpaduk
3aBucuMocTtl /= f(t) (cm. mpunoxenue b). [lpenensHoe conpoTuBieHne rpyHTa
cpe3y ompenensitoT B cooTBeTCTBUU ¢ 5.1.6.1. [1o moydeHHBIM 3HAYEHUSAM CTPOST
rpaduk 3aBUCHUMOCTH T = f(G) (cM. mpunoxenue b).

6.5.5.2  Yrom BHYTPEHHETO TpPEHUA (¢ U YIACIbHOE CLEIUIEHUE  C
OTTaWBAIOLIETO TPyHTA HAa TPAHUIIE C MEP3IBIM TPYHTOM ONPENETSIOT B

cootBeTcTBUHU € 5.1.6.2 1 5.1.6.3.
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Ipuiaoxenue A

(pekomeHyemoe)
@opMbl IEPBOI U MOCTEAYIOUIUX CTPAHUILL KYPHATIOB

JIa0OPATOPHBIX UCIILITAHUI TPYHTOB

dopma nepBOM CTPaHUIBI KypHaIa

Opranuzanus (1adopatopusi)

ZKypHaj ucnpITAaHU TPYHTA METOIOM

OOBeKT (IMyHKT)

CoopyxeHue

[ypd (ckBaxkuna) No

['my6una ot6opa obpaszua, M

JlaGopatopHbIit HOMep o0Opasiia

HaumenoBanue rpyHra

Cnoxenune rpyHra

BusyanbHoe onucanue rpyHTa B 1abopaTopuu

Bun ucneitanus

[Tpubop (Tum, HOMEP)

Cxema HCITbITaHUSs

Cxema QuibTpanuu

CBG,IIGHI/IH O 3aMadYuBaHUN

Kunkocts 11 3aMaunBanus (UIbTpaIun)

JlaTa ucnpITaHU: HAYaJI0 OKOHYaHHE

JlanHble 0 paboyeM KoJblie (00pasiie):

Bricota, MM

Huametp, MM

[Inomans, oM’

3
O6beM, cMm
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Macca, T
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Macca ¢ rpyHTOM, T

Macca obpasna, r

du3nyecKue XapaKTePUCTUKH TPYHTA

XapakTepucTuka

3HaueHue

JIO OIBbITa

ITIOCJIC OIIBITa

[Tpumeuanue
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Kypuana
HCHBITAHUH 711 OIIpee/IeHUs] CONPOTHBJICHHUS AUCIIEPCHOI0 TPYHTA
OJHOIIOCKOCTHOMY Cpe3y, CONPOTHBJICHUS MEP3JI0r0 FPYHTA cpe3y 1o
MOBEPXHOCTH CMEP3aHUsl ¢ MATEPHAJIOM (DYHIAMEHTA M CONPOTHBJICHUS Cpe3y

O0TTAMBAIOLIEr0 IPYHTA

IIpeaBapurenbHOe yIVIOTHEHHUE

AUCIICPCHBIX H 0TTAaUBAIOIIUX 'PYHTOB

Howmep obpasia

Hara | JaBnenune | Bpewms |[lokazanus| Beptu- | OtHocu- | Ilpume-
UCIIBITA- Ha CHSITUS |MHIWKATO-| KaJbHas | TEJbHOE yaHue

HUS obpa3zer p,| oTcuera t;, | pa BepTu- | nehopma- | cxkaTue
MIla q KAJIBHBIX LA (naOyxa-
nedopma- | obpasua | wuwue)e

147071 Ah, MM
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Cpe3 rpyHra
Howmep o6pa3sma
Hara |Temmepa-| Bpems | Bpewms ot | Beptuka- | 'opuzon- |Kacarens-| AGcoiro- | AGcoto- Cxopocts | Temnepa- | [Ipumeua-
UCIIBITA- Typa CHATHS | Hadaja JbHOE | TajubHas | HOE Ha- THas THas nedop- Typa HUE
HUSA UCTIBITA- | OTCUETa | ONbITa |JaBieHHe | cpe3aro- | mpsbke- | aedop- | medop- |medopma-| Maruu KOHT-

Husa T, °C 1,4 t,4 Ha mast HHUE T, Manms Mauus |uus cpesa,| cpesa V, | poiapHOro
oOpazer; | Harpy3ka | MIla cpe3al, | cpesac MM/4 oOpasma
rpyatrap, | Q,kH MM Y4ETOM Ty, °C

MIIa [IOIIPaBKH
Ha TPEHUE
B IIpudope
[— A, MM

[Ipumeuuanue— TemnepaTypy MCOBITAHUA U KOHTPOJILHOTO 00pasiia, a TakKe CKOPOCTh JAepopMaluud cpesa

YKa3bIBAIOT IMIPH UCIIBITAHNH MCP3JIbIX I'PYHTOB.
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Kypuan

HCIBITAHUA I'PYHTA METOA0M OAHOOCHOI'0O CKATHUHA

Kypnan Ne 1 Homep o6pa3siia
[Hara Paspymaromas cuna F, MIla OTtHocuTenbHas [Ipenen npouHoctu oOpasua rpyHTa Ha [Ipumeuanue
HACIIBITAHMS BEpTHUKAJIbHAS onHOOcHOE cxxatue R, MIla, B cocTosHNM
npu B BO3YILIHO- B BOJIOHA- nedopmanus B NPUPOIHON | BO3AYIIHO- | BOJOHACHI-
IIPUPOIHOMN CyXOM CBILIICHHOM MOMEHT BIIQ)KHOCTH CYyXOM IICHHOM
BJIQ)KHOCTH COCTOSTHUM COCTOSTHUU paspyuieHus €
Kypnam Ne 2 Howmep oOpa3sua
Harpys- | Hanps- [Toka3zaHust JaTYNKOB Cpennue 3Ha4YCHUS [Ipupanienne nokasaHuii OTHOCHUTEBHBIE
Ka, P, | xeHwue G, nedopmanuit MIOKa3aHUH JaTYNKOB JIaTYMKOB Jepopmanuit nedopmaruu 06pasoB
kH MITa nedopmaruii e- 107

MPpOOOJIbHBIC MONCPCUYHBIC | MPOAOJIBHLBIC | IMOIICPCYHLIC

MNPOAOJIbHBIC | MOTICPCUYHBIC | IPOAOJIBHBIC | IIONICPCYHLIC

hy

hy | hy | di | da | d,

h d

Ah Ad

€1 &
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Kypuana

HCIIBITAHUA I'PYHTA METOAOM TPEXOCHOI'0 C:KATHUHA

Homep o6pa3siia

I'OCT 12248-2010

Hara Bpewms Bpewms | laBne- B [TopoBoe
epTUKaJIbHAs Harpy3Ka Beprukanpabie nedopmaruu
HCIIBITAHUS CHATHS {,MUH | HHC B JIaBJICHHC
OceBas | Ilmomanp | aBnenue [Tokazanusa | Hdedopmarius OtHOCH-
OTCYETA 1, Kamepe, MII o
4 MIIa Harpyska o6pa3L12a pi,» Mlla u, a 1o mpubopy | € MOIpaBKOU TeJIbHAas
03, F,xH A4;, c™M Ah, MM nehopmarus
€1
OxoHYaHue TaOJIUIIBI
O6beMHBIe nedhopManuu Beprukamsioe [Ipumeuanue
HaIpsDKEHNE
[Tokazanusa mo | O6bemHas aedopmarnus ¢ | OTHOCHUTETBHAS MII
o1, a

npudopy

nonpaBkou AV, oM’

nedopMmanus €,
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Kypuana

HCIIBITAHMA I'PYHTA METOAOM KOMIIPECCHOHHOI'0 C:KATHUA

Homep o6pa3siia
Hara uc-| Temmepa- | Bpems |Bpemst or| Homep |/laBnenue| JlaBne- | Ilokazanme | AGcomtor- |Ilompas| Ab6comtor- | OtHOCH- |[Ipumeua-
NBITaHKs| Typa UC- |CHATHs| Hayana | CTyIEHHU Ha HUE UH/IUKATOpOB |Has nedop-| ka Ha |Has aedop- | TenbHas HUE
MBITAHUS | OTCYE- | OMBITa |Harpyxe- | obpasen | Py, nedpopmaruit marust | nedop- | Mamus ¢ |gedopma-
T, °C Ta t,4 Hus  |rpyHTap;,| MIla | ny | n, |cpex| oOpasua | Maunuio | ydeTom Ust
ti, 4 MITa -Hee| Ah;, MM | IpuOO- | MONpPaBKU |o6pasia &
paA, | Ahi-A mm
MM
O0pabdoTka KpUBOM KOHCOJUAANUN METOIOM «KKOPEeHb KBAJAPATHBIH U3 BPeMeHIW)
HaBnenue| BricoTa Oo6mas Hedopmarus | OtTHOCUTENB- | Bpewms ot Kopenn | Bpewms, cootet- | Bpems, cootBet- |Koadhduument
pi» MIla |oOpasma 4,| nedopmanusi | 3a CTyleHb Has Hayaja kBaa- | cTtByomee 90 % | crByromee 100 % |punpTpannon-
MM Ah, MM Harpysku Ah;, | 1epopmanus | IpUIIOKEHH | PATHBIA U3 | (QUIBTPAMOH- | QUIBTPAMOHHON | HOM KOHCO-
MM 3a CTYIIEHb CTYIIEHU BPEMEHU HOU KOHCO- KOHCOJIM AN JIUAAIUH Gy,
HArpy3KW &; | HAarpy3KH f, | +t, MuH |IHAALUH fog, MUH t100 , MUH cM%/MuH
MUH (cM*/rox)
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JlaBie-
HUE

pi» MIla

Bricora
oOpasma

h, MM

O61uas
nedop-
Manus

Ah, MM

Hedop-
Manus
3a
CTYIICHb
Harpy3ku

Ah;, MM

OrHocu-
TeJIbHAs
nedop-
MaIus 3a
CTYIIEHb
Harpy3Kku

€j

Bpewms ot
Hayvaja
IIPUIIO-
JKEHUs

CTYIIEHU

Harpy3Ku

{, MUH

Hedop-
Marus,
COOTBET-
CTBYIO-
mast
50 % nep-
BUYHOTO
YILIOT-

HEHUS, €50

Bpewms,
TpeOy-
eMoe
st 50 %
IIepBHUY-
HOT'O
YILTOT-
HEHUA 15,

MHUH

Koaddu-
LIMEHT
bunsTpa-
UOHHOM
KOHCOJIH-
JaLuH C,,
cM*/MUH

(eM*/rox)

Bropuunas koHconuaanus

nedhopmarius

BpeMsl

e (h)

€ ()

lg (1) |1g (©2)

Koadduru-
€HT BTOpPHY-
HOU
KOHCO-

JInJganuu Cq
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Kypuana

HUCIBITAHUSA 3aCOJICHHOI0 TPYHTA HA cy(pdo3noHHOE CixaTHe

Homep o6pa3siia

Hara (Temne -| Bpems | Bpems | Homep | [laBne- | Iloxa3anue Abco- |Ilompa-| A6co- | OtHo- | O6Bem | Ilnot- | ['panuent | Ilpume-
UCIBI- | paTypa |CHATHUSI| OT | CTyIe- | HU€ Ha | MHAUKATOPOB | JIIOTHAs | BKA Ha |JIOTHAs |CUTENb-| MPO- HBIi | Hamopa /, | 4aHue
TaHWs | UCTIBI- |OTCUETA| HaYajga| HHU obOpa- | nedhopmaruii | aedop- |aedop-|aedop-| Hoe | bunb- |ocratok| MIla/cm
TaHUs | 1,4 | OOBITA | HATPY- | 3€L |y | ny |cpen-| Malus | MalMIO [Malusd C| CKaTHe |TpoBaB-| (HUilb-
T.,°C {,94 | JKEHHS | TpyHTa Hee | oOpasua |mpubo-|yderoMm | (HaOy- | mieiica | Tpara
pi, MIla Ahi, MM | paA, A, |xanue)| Bomel | X, 1/n
MM | Ah; - A, | 00pas- | Vi, 11
MM na €
O0padoTka pe3yIbTATOB UCIILITAHUS
Hasnenue | Abcomot- | OTHOCH- | OTHOCH- | OTHOCH- | OTHOcH- |Hawanbnoe| Ilpupamie- Crenenb BhIlIenaunBanud coner, | [Ipume-
pi» MIla | Has TeNbHAasl | TENbHAs | TEJIBHOE | TEJIBHOE | JaBJICHUE HUE B, n.e. JaHue
nepopma- | nedop- |mpocanou- [HaOyxanue| cyddo- |cyddo3un-|{oTHOCUTEND- B TIPHpAIIIEHUE | OTKOPPEKTH-
s Malus € | HOCTb & Esw 3HOHHOC OHHOTO | HOH cy(do- Mpouecce| CTENeHU pOBaHHOE
obpasua CHKATHE & [CHATHSA Pyy;|  3HOHHOH | onpita | BbUENAud- | 3HaueHue P
Ah, MM MIIa OCanKu Agy BaHus AP,
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Kypuan

HUCNBITAHUS TPYHTAa HA HA0yXaHMe U YCAAKY

PesyabTaTsl ucnbiTaHuii Ha0yxanus B I[THI

Homep o6pa3ziia
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JaTta ucnelranus Bpewms ITokazanue AbcomoTtHas nedop- OTtHocuTenbHOE [Ipumeuanue
li, 4 MHJIIKATOpa Mais obpasua Ak, | cBoOOIHOE HaOyXaHUE
nedhopmaruit MM €
Pe3yabTarhl HcnbITAHMI HA0OYyXaHMS MO HATPY3KOHM B KOMIIPECCHOHHOM npudope
Howmep o6pasia

[Hara Bpemst | JlaBnenue | Ilokazanus unaukatopoB | AOcomtotHast | IlompaBka Ha | AOcomoTHas OtHocurens- | Ilpume-
HCIIBITA- ti, Ha nedhopmaruit nedopmarust | nedopmaruio | aedopmanus ¢ | Hoe HaOyxaHue | YaHHe

HHUS oOpaszeri p, n 1 cpenHee oOpasia npudopa y4eToM A, obpasiua €

MlIla Ah;, MM A, MM Ah; - A, MM
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Pe3yabTaThl HCNIBITAHUN HA YCAAKY

Howmep o6pasiia

Hara | Bpems | Macca | Bnaxnocts | BbicoTa Huametp obpasua, cMm O6Bem OtHOcHTENbHAS ycaaKa [Ipumeuanue
ucmeITa- | ¢, 9 | oOpasma, | obpasima, % | obpasua, obpa3sia, oOpa3sia
HUSA r cM d, d> dy | cpennuii | V, oM’ 10 o o
BBICOTE | IMAMETPY | 00BEMY
S Od o
Kypunan
HCIIBITAHMA MEP3JIOI0o rPyHTAa HIAPUKOBLIM IITAMIIOM
Howmep o6pa3siia
Hara | Temnepa- | Bpemsa | Bpems | Harpys- Huamerp Orcuer no I'my6una Bocsmuuacosoe IIpenensHo IIpume-
UCIIBI- Typa CHSITHS oT Ka IAPUKOBOTO | JATYUKY | MOTPYKECHHS 3HAUYCHHE JUTUTEIIBHOE yaHue
TaHUSl | HCIBITAa- | OTCYeTa | Haya- F «<H niTamiia nedopMa- | HIAPUKOBOTO | 3KBHUBAJIECHTHOIO 3HaYeHHUE
b
gus 7,°C ti, 9 Ja d. oM 05051 [ITamIia CLIEIUICHUA SKBUBAJICHTHO
b
OTIbITa rO CLETJICHUS
Spy, MM Coq MITa
L4 Ceq» MlIla

102




I'OCT 12248-2010

Kypuana
HCNBITAHUSA MEP3JI0r0 PYHTA METOI0M OAHOOCHOI0 C:KATHUS

1 UcnbiTaHue NPU HENPEPHIBHOM OBICTPOM BO3PACTAHMHU HATPY3KH

Howmep o6pa3siia

Hara |Temmnepa-| Bpems | Bpems ot |Xapaxrep |Paspyma-| 3HadeHus tuamerpa Cpennsis | Bricota | Ycnosho- | Ilpume-

UCTBITa- | Typa | cHATUA | Hayanma | gedop- | romas o0pasua nocie wiomaas | obpasla | MIHOBEH- | uaHHE
HUS UCTIBITA- | OTCYETA |MCIIBITAaHNUSI| MHpPO- |Harpyska, UCTIBITAaHUA d, MM CEYCHHS | B MOMEHT | HOE COII-
HUS, ti, 9 t, 4 BaHUS F,xkH | 1-e | 2-e | 3-¢ |cpen-| oOpasua | paspyuie- | pOTHBIE-
T,°C obpasua Hee nocie HUS HUE

UCIBITAHUA| h, MM OJHOOCHO-
A, eM® MY CKATHIO

Roc, Mlla
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2 UcnbiTaHMe HA MOJI3Y4eCTh

Homep o6pa3siia

Hara Temmnepa- | Bpems | Bpemsor | Homep | /laBieHue Otcuetsl o mpudopam A u3MepeHust Jepopmanuit
UCIBITaHUSA|  Typa CHATHS Hayaja | CTyHEeHHM |Ha oOpasel POIOIBHBIX IOTIEPEYHBIX
HUCIIBITa- | OTCUETa OIBITa Harpyxe- | p;, Mlla 1 2 cpen- 1 2 3 4 5 6 |cpexn-
uus, 1,°C t, 4 Lu HUA HEe HEe
IMPOJOJIDKCHHUC
IIponone- | Ilonepeu- | OtHOCH- OtHocu- Cpennsist | Ipupare- Bpewms IIpupame- | Ckopocts | Ckopocts | Ilpume-
Hast Has TEeNbHAS TeabHast IUIOIIAb HUE MEXIY HUE IIPOJOJIBHON| OTHOCH- JaHHe
negopma- | gedopma- |[IpojoJibHAS [[IONIEpPEYHast | [IONEPEYHO- | IUIOMAAN | OTCUETAMHU |IPOJOJBHOM| nedopma- | TeabHOH
s uus nedopma- | nedopMma- | ro CEUCHHS |MOMEPEeYHo-| f; -1, 94 | nedopMa- |IHUH v, MM/Y [IPOTIOIEHOM
h, MM Sy, MM s € U € o0pasua | ro ceuyeHus U nedopma-
A, oM AA, cM® Ah;, MM -
’ ’ b mu €, 1/4
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Ipuiaoxenue b
(pekomeHyemoe)

Oo6pa3zen rpaguyeckoro opopmiieHus pe3yIbTATOB UCIBITAHUS TPYHTA

METOAOM OAHOILNIOCKOCTHOI'O Cpe3a

Pe3ynbraThl HCIIBITAHUS TPYHTA 0(OPMIISIOT B COOTBETCTBHH C pUCyHKaMu b. 1
nub.2.

I'paduk [ =f(7)

T, Mla

Tmax [ == = = =

g B = =2 = 5 = = =

—
Iy {, MM
Pucynok b.1
I'paduk 1 = f(o)
T, Mo ‘
T
I
I
! |
! I
| | |
(pO
— — | |
? ] |
o, o, o, o, Ml

Pucynoxk b.2
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IIpuioxenue B
(pexomeHnyemoe)

Onpenesnenune miaomaau 1eopMupoBaHHBIX 00pa310B

I''IMHUCTBIX T'PYHTOB

B.1 Eciu oTHocutenvHas BepTuKalbHas nedopmaiusi oOpa3lia B MOMEHT
pazpymwenus € > 0,1, To HEOOXOOAMMO NpH pacyeTe Mpenena MNPOYHOCTH Ha
OJIHOOCHOE C)KaTHE YYUTHIBATh YBEJIMUYEHHUE TIJIOMIAIU 00pasiia.

[Tnomans A omnpenensitoT HEMOCPEICTBEHHO H3MEPEHHEM auaMeTpa obOpasiia
IITAaHTCHIUPKYJIEM C TOrpemHocThio 0,1 MM 1 pacueTom.

B.2 B mnpenmonoxkeHun O TOCTOSHCTBE OOBEMa TpPYHTa IMPU HUCIBITAHUU

’ A
4 h =const)OTHOIIEHWE 2 MOXET OBbITb  OMNpPEAC]ICHO IO

A

0

(V:Vo:

OTHOCUTEJIFHOM BEPTUKAILHOU IePopMalini €.

[Ipu coxpaneHuu nuauHIApUIecKon GpopMmbl (Ah = Ayhy):

41 B.1
A4, 1-¢ ( )

Ecau oOpazeny nocne cxarusi npuoOperaer (GopMy OOUKH, MPUUEM ITUAMETP

TOpi1a OOYKHU COXpaHSIETCs PaBHBIM HaYaJbHOMY JUaMETpy 00pasiia, To

A_T(5 b 4. (B.2)
A 4V1- ¢
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Hpuiaoxenue I

(pexomMeHnyemoe)

Oo0pa3zen rpaduyeckoro ogpopmieHns pe3yabTATOB HCIIBITAHUS TPYHTA
METOJA0M OJJHOOCHOTO C:KAaTHS MOJIYCKAJIbHBIX TPYHTOB JUISl OMpe/ieIeHUus
nedopManMOHHBIX XapaKTePUCTUK

Pe3ynbrarhl HcnibITaHUs TPYHTA OOPMIISIOT B COOTBETCTBUM C PUCYHKOM [ 1.

I'paduk & = f(0) I'paduk &, =f(c)

m
~

[

m

Pucynok I'.1
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Hpuiaoxenue /]

(pexomeHnyemoe)

I[puHIMNMaabHAS cXeMa YCTAHOBKH TPEXOCHOTO CKATHSA

U TAPUPOBKH Npudopa

JA.1 IIppuHUMNHaIbHAasA CXeMa YCTAHOBKH JJIS MCIIBITAHUS IPYHTAa METOAOM

TPEXOCHOIo cxaTus (cM. pucyHok J1.1)

6 TTF -
\"’~% i
2 {7 1;;»‘ .4
T 1
s 7 || 12
T~ SRR
10 [ 4 ‘

I — ocHOBaHUE KaMephl; 2 — KOPITYC KaMephl; 3 — BEHTUJIb JJIs BBIITyCKa BO3/lyXa; 4

— IITOK; 5 — oOpasel rpyHTa B 000JI04YKe; 6 — BEpXHUHN HITaMII;

7 — HWKHAN [TaMmI; 8, 9 — MarucTpaiau CUCTEMBI APEHAaXa, MPOTUBOAABICHUS U

HU3MCPCHUA ITIOPOBOTO JABJICHUA, 10— MarucCTpajb OaBJICHUS B KaMCPC,

11 — vHIUKATOp nepemMeleHunit; /2 — yINIOTHSOWMIEE KOJIbIO; F' - Harpy3Ka

Pucynok /I.1
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/.2 Bjok-cxeMa YCTAHOBKH /AJsl TPEXOCHBIX MCHBITAHUH TPYHTOB (CM.

pucyHok [1.2)

ﬁx&

b

[_roe

I — xamepa npubopa TPEXOCHOTO CKaTHsl; 2 — OJIOK U3MEPEHHUSI TIOPOBOTO

JaBJICHUS; 3 — OJIOK MPOTUBOJABICHUS; 4 — OJIOK IpeHaxka; 5 — OJIOK JaBJICHUS B

KaMmepe

Pucynok /1.2

.3 TapupoBkmu Kamepbl TPEXOCHOT0 C:KATHS

J.3.1 TapupoBka kamepbl HA CXKATHE

JIns TapupoOBKM MEXKIy IITaMIIaMHU, MOKPBITBIMU BIIAXKHBIMH OyMa)KHBIMU
buabTpaMu, TMOMEMIAIOT METAIMYECKUNA BKIAJBINI  pa3MepamMHd, paBHBIMU
pa3mepam oOpasna rpyHta. llltamnm HarpyxarOT CTYHEHSMH BEPTHUKAJIBHOTO
nasienus 0,01; 0,025; 0,05; 0,10 MIIa u ganee no 0,10 MIIa, BeiaepkuBast ux Mo
5 MUH 0 MaKCUMAJIbHOTO JABJICHUSI, ONPEIEIAEMOro MPEAEIbHBIMU HArpy3KaMu
IpU UCHBITAaHUAX TpyHTa. Ha KaxJ10M CTyneHu AaBiCHUS 3alUCHIBAIOT MOKa3aHUs
npudopa Al U3BMEPEHUs BEpTUKAIBHOU JehopMallii TpyHTA.

TapupoBaHue NPOBOIAT MPU TPEXKPATHOM HATPYNKEHUH U PA3TPY3Ke, KAXKIbIi

pa3 ¢ 3aMeHOU (pUIBTPOB HA HOBBIE.

109



I'OCT 12248-2010

[To cpeaneapupMeTUUECKUM 3HAYCHUSIM U3 TPEX OMBITOB COCTABIISIOT TAOIUILY

nedopMaiuii Kamepsbl IpU Pa3TUYHBIX JTaBICHUSX.
[.3.2 TapupoBka kamMmepbl Ha paclIUPeHUE

Jns TapupoBaHHS Ha METAJUIMYECKUW BKIanbn W mrTamnbl (cMm. [1.3.1)
HAJICBAIOT PE3UHOBYIO OOOJOYKY M 3aKPEIUISIIOT €€ Ha OOKOBBIX MOBEPXHOCTSIX
IITAMIIOB PE3MHOBBIMU UJIM METAIIMYECKUMU KOJIbLIAMM.

Kamepy 3anonssitoT pabodeil >KHAKOCTBIO M CO3[al0T B HEW BCECTOPOHHEE
JABJICHUE TaKUMU K€ CTYINEHSIMH, KaK M IpH TapupoBke Ha cxarue (cm. [1.3.1),
Bbiiep)kuBass ux 1o 30 muH. Ha KakmoW CTylmeHW [aBJ€HUS 3alUChIBAIOT
MOKa3aHUs BOJIIOMOMETpA. 3aTeM COpPachIBAIOT IABICHUE B TOM K€ MOPSIKE.

[To cpenneaprdMeTHIECKUM 3HAYCHHSIM U3 TPEX OMBITOB COCTABIIAIOT TaOIUILY
00beMHBIX JleopMaliii KaMepbl MPU Pa3IMYHBIX BCECTOPOHHUX JIaBICHUSX.

J.3.3 OnpenesieHue TpeHUS ITOKA BO BTYJIKe KaMepbl

[Ipn Hanuuuu 3a30pa MEXAY IITOKOM U IITAMIIOM B KaMEpEe CO3JAI0T JaBJICHHUE
JI0 MOMEHTA, KOTJla HAuyHeTCs [IBI)KEHUE CTPEJIKM Npudopa, H3MEPSIOIIETOo
BEepTUKAJIbHBIE Aedopmanuu oOpaslia rpyHTa. B 3TOT MOMEHT 3amuChHIBAIOT
[IOKA3aHHUS MAHOMETPA M BBIUMCISIOT YCHIHE HA | cM’ IUIOMIAAH MOIEPEUHOTO

CCUCHM IITOKA.
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Ipuiaoxenue E

(00s13aTesIbHOE)

PexoHcosuaanus ¥ BOAOHACKHIIIEHHE 00PA310B TPYHTA U ONpeaeieHne

CKOPOCTH pa3pyllieHus 00pa3oB NPU TPEXOCHOM CKATHH

E.1 PexoHconupanusi o6pa3sioB IPpyHTa MyTeM BOCCTAHOBJIECHUSA
aByxd¢a3zHoro cocrosinusi — meto BOC

E.1.1 Metoa BoccTanosnenus (azoBoro cocrara (BOC) ucnonszyercs npu
MPOBEJECHUN TPEXOCHBIX HCIBITAHWI BOJOHACBHIIIEHHBIX B YCIOBUSX IPUPOIHOIO
3aJIeTaHys TJIIMHUCTBIX, OPraHO-MHUHEPAJIBHBIX U OPTaHUYECKUX TPYHTOB.

E.1.2 Meron nipenHa3zHaveH s BOCCTAHOBIIEHUS MPUPOJIHON MIOTHOCTH U
NBYX(a3HOTO COCTOSIHUSI (IPU COXPAaHEHMHM MPUPOJHON BIAKHOCTH) 0Opas3IloB,
Pa3yIUIOTHEHHBIX B PE3yJIbTaTe MapO-Ta30BbIACICHUS B MPOIECcCe UX 0TOOpA.

E.1.3 Ilpomenypa BoccTtaHoBieHHUs (Da30BOr0 COCTaBa 3aKIIOYAeTCs B
CHEAYIOLIEM:

E.1.3.1 B kamepy npubopa TpEeXOCHOTO CXKaTHsl YCTAaHABJIMBAIOT 00pasell
IPYHTA.

E.1.3.2 JIpeHax cucteMbl NpOTUBOJABIECHUSI IEPEKPHIBAIOT, YTO UCKIIOUAET
BO3MOXKHOCTh OTTOKA MOPOBOM KUJKOCTH B IIPOLIECCE PEKOHCOIUAAIUU.

E.1.3.3 Ilyrem noaHATHS IaBJICHUS B KaMepe MPOU3BOAAT o0xaTue oopasia
BCECTOPOHHUM JIaBJICHUEM CTYICHSIMU:

- U1 TPYHTOB MSTKO-TUIACTUYHOM M TEKy4Yell KOHCHUCTEHLMM He Ooiee 25
kl1a,

- IJisl TPYHTOB TYyTO-IJIACTUYHONW M TUJIACTUYHOM KOHCUCTEHLIMH HE
ooxee 50 kl]a,

- JUIsI TPYHTOB NOYTBepA0M 1 TBepAou koHcucTeHuu ot 100 no 200 xIl1a.

E.1.3.4 B npomnecce o0xaTusi Ha KaxJA0W CTYNEHH C UHTEpPBaJIOM 15 MUH

HU3MCPAIOT ITIOPOBOC TaBJICHUC. HpI/I IMOBTOPACMOCTH MMOKa3aHUM AJOCTUTHYTOC
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3HAQYEHUE TMOPOBOrO JaBICHUS (PUKCUPYIOT W MNPUKIAILIBAIOT CIEIYIOUIYIO
CTYIICHb JABJICHUA.

E.1.3.5 B mpouecce ucCObITaHUSI CTPOSIT KPUBYIO 3aBUCUMOCTH TTOPOBOTO
JABJICHUS OT BCECTOpOHHEro naBiieHus u=f(c;). Kpurepuem 3aBepiieHuUs
BOCCTAHOBJICHUSI (Pa30BOr0 cocTaBa SBISETCS BBIXOJ] yKa3aHHOW KPUBOW Ha
IPSAMYIO, IIPOXOISIIYIO IO yIiIoM 45° He MeHee ueM Yepe3 TP TOUYKH.

E.1.3.6 Eciu rpaduk u=f(c3) He BbIIe Ha OpsMyro 1o 45°, a naBicHHE B
Kamepe y)Ke JOCTHUIJIO 3HAYEHHUS TOJIHOTO CPEAHEro OBITOBOTO JAaBJICHUS, TO JJIS
HH wucneitanus BomoHaceilmeHne cuutaercs 3aBepiieHHbM, a 11 KH u K/J
UCIBITAHUM BOJIOHACBHIIIEHUE MPOJOKAIOT MO METOAY MPOTUBOJABICHUS (CM.
E.2).

E.2 BononachlmeHue o0pa3na rpyHTa NpOTHBOAABJICHHEM

E.2.1 Meton BomoHachIllleHHsT 00pa3iia MPOTUBOAABICHUEM IMpeaHA3HAUCH
s KH m Kl TpeXOCHBIX HMCHBITAaHUM TJMHUCTBIX, OPraHO-MUHEPAJIbHBIX H
OPTaHUYECKUX IPYHTOB, BOJIOHACHIIIECHHBIX B YCIOBUSIX IPUPOAHOTO 3aJICTaHHUS.

E.2.2 Meron sBisieTcsl  BCIOMOTATE€IbHBIM W UCHOJB3YETCS  Kak
JOTIOJIHUTENIBHBIN B Cilydyae, Korjaa BojgoHackieHue Metogom BOC (cm. E.1) He
OBLIIO TOCTUTHYTO.

E.2.3  Bopmonaceimenue — oOpasiia  NMPOTHUBOAABICHUEM  MPOBOJIAT
MONEPEMEHHBIM  TMPUJIOKEHWEM K  o0pa3ly  MOJIHOTO  JaBJ€HUs U
MPOTHUBO/IABIICHHUSI.

E.2.4 Tlepen HayasioM BOJOHACHIIMICHHS 0Opas3lia MPOTUBOIABICHUEM
HEOOXOAUMO MEPEKPHITh APEHAX CHCTEMBbI MPOTUBOAABICHHS, IMOJBEICHHBIM K
OJIHOMY WJIM JIBYM TOpIlaM 00pa3siia.

E.2.5 TIlpoBomar oOxartue oOpasmna JIOTIOJIHUTENIBHOU ~ CTYIIEHBIO
BcectopoHHero naBiaeHus S50 klla.

E.2.6 B mporecce o0kaTuss Ha CTyNEHU MPOBOASAT H3MEPEHHE MOPOBOTO
JaBiieHus u ¢ uHTepBasioM 15 muH. [Ipu mOBTOPAEMOCTH MOKA3aHUM JOCTUTHYTOE

3Ha4Ye€HHE U PUKCUPYIOT.
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E.2.7  PaccuuteiBaror = k03(d(PUIMEHT  MOpPOBOTO  JaBleHus B,
PaBHBIMOTHOLIEHUIO TPUpAlIEHUs TMOpPOBOrO JaBJEHUS HAa CTyneHu Au K
Au
NIPHUPAIICHUIO BCECTOPOHHETO NaBieHus Ac; (B = o)
3
E.2.8 B cucreme npoTHBOIABICHUS IPU NMEPEKPHITOM APEHAKE MOJHUMAIOT
JaBJICHHE, paBHOE [IaBJICHUI0O B KaMepe MHUHYC BbIOpaHHOE 3HAUYCHUE

«auddepennnanbHoro aaBiaeHus» (3G(PEeKTUBHOTO HaNpsbKeHWss B oOpasie B

IMpOoLEeCCC €ro BOJOHACBIIICHUA HpOTI/IBOI[aBJICHI/ICM), APCHAX OTKPBIBACTCA.

[Ipuwmeduanue - 3HadeHne AUdGEepeHINATLHOTO JaBICHUS PEKOMEHIyeTCs
Ha3HAyaTh paBHBIM 3HAYEHUIO J(PQPEKTUBHOIO HANpsHKEHUs, JIOCTUTHYTOTO Ha JTare
pexoHconuaanuu no Mmeroay BOC.

E.2.9 Tlocne BblpaBHUBaHWA T[OPOBOIO JAaBJIEHUS C  JIaBJICHUEM
MPOTUBOJIABIICHUS BCE MPOIIEAYPHI MOBTOPAIOTCS, HaunHas ¢ E.2.4.

E.2.10 BoponacellieHHE CUMTAETCS 3aBEPIIEHHBIM MPU JOCTHKEHUU
3Ha4YeHUs Kod(dduimeHTa mopoBoro napieHus B - 3Hauenuit ot 0,95 mo 1,0 - npu
TOM 3HA4Y€HHWE MOPOBOrO JaBieHUs AOMKHO ObiTh He Hmke 300 xIla, B
NPOTUBHOM CJIy4ae MNpOLEAyphl MOAHSATHS MPOTUBOAABICHUS B COOTBETCTBUH C
E.2.4 - E.2.8 moBTOpSAIOTCS 10 AOCTHXEHHS YKA3aHHOTO 3HAYE€HHUSI IMOPOBOTO
JaBJICHHUSL.

E.3 MeToauka ompeaejieHusi CKopoctu aedopManuu odpa3una rpyHra
NpH pa3pyuieHuu

E.3.1 Ckopocts nedopmanu oOpasna rpyHTa Ha CTaJuUd pa3pylICHUS
IIPU TPEXOCHBIX HMCTBITAHUAX OMPENEISIOT, UCIONb3Ys JTaHHbIC, MMOTYYECHHBIE Ha
CTaJnM KOHCOJIHMAAIMU o0pasIia.

E.3.2 Ckopoctb v, Mm/MuH, aedbopmarnuu mis KH u K[ ucnerranuit
OTIPENEISIOT 10 popMylie

(h - Ahc )slf
L=—"—-—""""

P (E.1)

rae: h— HayajabHasg BhICOTA 00Opaslia rpyHTa, MM;
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Ah.- n3MeHeHre B BBICOTE 00pasiia B KOHIIE KOHCOJIMIAINH, MM;

€1y - OKUJIaeMas OTHOCUTEINIbHAA BEPTUKANIbHAs JeopManus P paspyLICHNH,
n.e., (IpUHUMAaeTcss MO pe3yJbTaramM I[EPBOTO pa3pylIeHUs, Jg KOTOPOro
CKOPOCTh PAaCCUUTHIBAKOT IPH &, = 0,1);

F - K03 HUIMEHT, 3aBUCSAIINNA OT TUTIA UCTIBITAHUA W YCIIOBUM IPEHUPOBAHMS;

t,, - BpeMms, Tpedyemoe mis 50 % QuabTpanmoHHON KOHCOMUAAIMU oOpasna
rpyHrta, MuH (cm. 5.3.5.5, 5.3.5.6).

3HaueHus1 F, COOTBETCTByIOmME 95 % nuccumanuym mOpoOBOTO JABJICHUS

npuBeneHbl B Tabnuie E. 1.

Tao6numa E.l-3nauenus kospdumnuenrta F

VY cil0BUS IPEHUPOBAHUS B TCUCHUE 3HaueHus F s E =9
YIUIOTHEHUS (KOHCOJU AU ) E
KH wucnsitanue K] ucneitanue
OnHOoCTOpOHHEE 2,1 34
JIByXCcTOpOHHEE 8,4 34
PaguansHO€ M OMHOCTOPOHHEE 7,2 56
PagunanbHO€ M IBYXCTOPOHHEE 9,2 64

[Ipumeuanus

1 OpHOCTOpOHHEE JAPEHUPOBAHUE OCYIIECTBIIIETCS C OJHOrO TOpua obpasia,
JIBYCTOPOHHEE — C JIBYX TOPLIOB.

2  VYcioBus ApeHUPOBaHUS B TEUEHHE KOHCONMJALUU U JIPEHHUPOBAHHOIO CJBHra
JTOJIKHBI OBITH OJJUHAKOBBIMU U1 BCEX 3HAUCHUH F.

3 PamuanpHOE ApeHUpOBaHUE — MPU HATUYUHM Ha OOKOBOI MOBEPXHOCTH 00pa3iia moioc

¢upTpoBanbHOM Oymaru (cMm. 5.3.3.2).
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Ipuioxenune K

(pexoMeHnyemoe)

Omnpenenenue ko3 (pPpuuueHTa HEPABHOMEPHOCTH PacIIMpPeHus

o0pa3ua rpyHTa npy TPEXOCHOM C:KATHHU

K.1 KoadbdunmeHT HEepaBHOMEPHOCTH pacIIUpeHus ooOpasna b mpu

TPCXOCHBIX HCIIBITAHUAX OIIPCACIIAIOT 110 (1)OpMy.TI€I

e
|
5

A
he
roe: A. - T1omangk IONMEPEYHOr0 CeueHums oOpasia B KOHIE JTama

pexoHcomumanuu st HH wucneitanuit u stanma konconmumaumu i1 KH u K]
HUCHBITaHUMH, CM2;

Ay - miaomanab TOMEPEeYHOro CEYEHUsS B CpeaHed JacTh oOpasma Mmocie
HCIIBITAHMS, CM2;

h. - BpICOTa o0Opa3iia B KOHIIE ATarna pexoncoiauaanuu 111 HH ucneiranuii u
stana koncomuaanuu 111 KH u K ucneiranuii, cm;

Ahy - monHas nedopmaius oopasiia mocie UCTbITAHUS, CM.

K.2 Tlnomanes momepeunoro ceuenus oopasua A, npu (HH) ucnsiranusx
JIOMyCKaeTCcsl MPUHUMATh PABHOM IUIOMIAJAN HAYAJIBHOTO IMOMEPEYHOI0 CEUYCHUS
obpasma - A,.

K.3 Imomane monepeunoro ceuenus oopasna 4. 111 KH u KJI ucnerranuii

paccuYuTHIBaIOT 0 (hopmyIe:

4, = (K.2)
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3
rae: AV, - usmeHeHne o0beMa oOpasiia B KOHIIE dTara KOHCOJUIAINH, CM

. 3
V' — HavanbHBINA 00BEM 00pasiia, cM”.

K.4 Tlnomaaes mornepeyHoro ce4eHusi B CpeaHel JacTu obOpasina A, Tmpu
OTCYTCTBUU CHUCTEMBbI KOHTPOJS H3MEHEHHUs IIONEepPEeYyHOTro Ce4YeHus oOpaslia B
NpOIIECCEe MCHBITAaHUSL JOIMYCKAeTCsd OMNpPEAeNsiTh IO pe3ysbTaTaM MpsIMbIX
U3MEPEHUN TraMeTpa olpasia MocCJie MCHBITAaHUS IITAaHTEHIHUPKYJIEeM, IMPU 3TOM
JTUaMETP BBIYUCIIAIOT KaK cpeaHeapudMeTHISCKOEe 3HAUCHUE TPeX M3MEPEHUM B

IIEHTPaJIbHOM YacT 06pasua mox yrioM B 120°,

IIpumeuanue- Meror He MOXKET ObITh MCIOJIB30BAaH IIPU HEOI'PAHUYEHHBIX
nedopMmanusax — oOpasla, MO3TOMY HpH  pa3pylIeHMHM HEOOXOAMMO  KOHTPOJIMPOBATH
MakCHUMajbHble JedopMmanu 0o0pas3ia, B OCOOCHHOCTH JIi CTaTUYECKOTrO0 HarpyXeHus, He
JOTIyCKasl uX MpeBbllieHus 6osee yem Ha 15 %.
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Ipuiaoxenue U

(pekomMeHyemoe)

Oo0pa3sen rpaguyeckoro opopmiieHus1 pe3yJIbTATOB HCIIBITAHUS TPYHTA

METOJI0M TPEXOCHOI'O CKATHUSA

N.1 Obpasen rpadpuyeckoro opopmiieHusi pe3yabTaTOB HCHBITAHUS NPH

onpe/eJeHNN XapaKTePUCTUK MPOYHOCTH (cM. pucyHok 1.1)

['paduxk 1 e = flo, — o3)

0 (0;-05), Mo
&1
I'paduk 2 T =f(0")
Hunarpamma Kynona-Mopa
T Mla
¢
L[]

0 o' MMa
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['paduxk 3 c'ir =o'y

I
o', Mia

y

o, . Mla

Pucynok 1.1

N.2 O6pasen rpadpuueckoro opopmiieHusi pe3yJIbTATOB MCIIBITAHUS IPYHTA

NpH onpeae/ieHUN XapaKTepucTuk Aedopmupyemoctu (cM. pucyHok 1.2)

I'padukm 1 e = floy)
0 O, Mﬂﬂ

Pucynok 1.2
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Ipuiaoxenue K

(o0s13aTesibHOE)

Onpenesenne k03ppuureHTOB PUIBTPANMOHHON (MEPBUYHOI) U BTOPHUYHOM

KOHCOJHMIAIMH

K.1 Jna onpenenenus kodpdunuernta QUIBTPpAIIMOHHOW (TIEPBUYHOMN)
KOHCOJIMJIALIUHU ¢, KpuBYIO KoHconuaanuu (cM. K.2) cnexyer o6paboTaTs MeTo10M
«KBAJIpATHOTO KOPHS M3 BPEMEHU» WU JOTrapu(PMUYECKUM METOJIOM, a MpHU
OJIHOBPEMEHHOM  ompenelieHud  Kod(pPuimeHToB  (GUIABTPAIMOHHOW c¢,, U
BTOPUYHOM C,, (32 CUET MOJ3Yy4ECTH TPYHTA) KOHCOJIUJAIUU — JIOTApUPMUIECKUM
METOJOM.

Ha kpuBo#i KOHCOMUIAIIMU BBIIETSAIOT YYaCTKU (DUIBTPALIMOHHOW U BTOPUYHOM
KOHCOJIMJALMH, a JIJISl HACBIIHBIX TPYHTOB C 33JaHHBIMH 3HAYEHUSMU BIIA)KHOCTHU
U TJIOTHOCTH — €IIE€ Y4aCcTOK JOPUIBTPAIMOHHON KOHCOIUAAIUY.

K.2 Jlnsa onpenenenus koddduiieHta (GUIBTPALMOHHOW KOHCOJUIALMH C,,
METOJOM «KBaJPAaTHOTO KOPHS U3 BPEMEHU» IO pE3yJibTaTaM HCIBITAHUI T'PyHTa
MO/ TOCTOSHHBIM JaBJICHUEM CTPOSIT KPHUBYIO KOHCOJMAAIMU B KOOPJUHATAX:
OoTHOcUTeNbHasA feopmainust € (OpJMHATa) — KOPEHb KBaJpaTHBIM U3 BPEMEHU B
MuHyTax (adbcucca) (cM. pucynok K.1).

[IpoBOASAT MpsSIMy0 HAWIy4dIIero MPUOIMKEHUS ab K HadalbHOW JIMHEWHOM
yacTd KpuBod (00buHO B mpenenax nepBbix 50 % cxartusi) U U3 TOYKH
nepecedeHus ab ¢ OChbIO OpJUHAT MPOBOJAT BTOPYIO MPSMYIO ac, aOCIIUCCHI
KOTOpO# paBHbI 1,15 coOTBETCTBYIOMUX aOCIMCC NPIMON ab.

[lepeceueHne mpsIMOM ac € SKCIEPUMEHTAIBHOM KPUBOW OMNPEAEISECT BpPEMs

{1y, , COOTBETCTBYIOIIIEE CTeNeHU (punbTparmorHoi konconuaamuu 0,90.
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0 Vi Vi, VH(t,mun)
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b ¢
o |

Pucynok K.1. T'padux 00paboTku KpuBOH KOHCOJUAUU METOIOM

«KOpPCHb KBaI[paTHHﬁ U3 BpCMCHU»

K.3 KosbduuueHt (GUIbTPALHOHHOM KOHCOTHAAIMU ¢,, CM/MHH (cM*/rom),

BBIYHCIIAIOT IO (popmyiie

T. i’
CV: 90

Irs (K.1)

Z90

rae To9 — kodpdunueHT (dhakTop BpPEMEHHU), COOTBETCTBYIOIIMN CTEIECHU
koHcosmaanuu 0,90, paBusrii 0,848;

h — BpIcOTa oOpa3sla (CpeaHsss MeXIy HadalbHOW BBHICOTOM M BBICOTOM MOCIHE
3aBEplIECHUs OMbITa Ha KOHcoiuaamnuioo), cMm. [lpu aAByxcTopoHHEU
(GuUIbTpaKy IPUHUMAETCS BBICOTA, paBHAas //2;

foo — BpEMsl, MHH,;

fr— TeMnepatypHbIi monpaBouHbIN Kodhuiment (cM. K.4).

Hns onpenenenust Bpemenu 100 %  GUIBTpallMOHHOW KOHCOJNHMAAIMU /1,

MpeBapUTEIbHO BRIYUCIISIOT Ae(POpMaIIiIO CKATHS &190 = E99/ 0,9. VI3 TOUKM &;¢0
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IMPOBOJAT TOPU3OHTAJIBHYIO MPSAMYIO 10 IMEPECCUCHUA C KpHBOﬁ KOHCOJInJalnuu "

HaXoJAT COOTBCTCTBYIOIICC 3HAUCHHUC /7, -

K.4 Ecnu temmeparypa B J1a0OpaTOpHM 3HAYMTENbHO oTimdaercs ot 20 °C,

HEO0OXOIMMO BBOJIUTh TEMIEPATYPHYIO NOMNPABKY f7 1Sl HPUBEACHHS PE3YJIbTATOB

k 20 °C B cooTBeTcTBMU ¢ Tabnuieii K.1

Taonuuna K.l —3Hauenus teMnepatypHoil HONpaBKU

Temmepatypa, T°C | 1o |15 |20 |25 |30
TemmeparypHas
nomnpaska fr 1,3 1,15 1,0 0,9 0,8

K.5 Jlns onpeneneHusi 3HaYEHUN ¢, U C, JIOTAPUPMHUUIECKUM METOJIOM CTPOST

KPUBYIO KOHCOJIUJAIIMM B KOOpJWHATaX: OTHOCHTENIbHAas JedopMainus &
(opauHata) — BpeMs f, MHH, OTKJIaJblBaéMOC Ha Jorapu(Muueckoi Imkae
(abcmucca) (cMm. pucynok K.2).
d - MpUBEICHHBIN HOJIb
0 1 10' 100 10 10° t,M1H
d,— \ tsoi Ei00 i i
0702 -——_“—-"-.\ : | 1
0,04 ———T——X f 1
8}\ Ly
0,06 % : :
e I B S
w
0,10
el

Pucynok K.2. I'paduk 06paboTku KpUBOM KOHCONHAAIMY JOTapU(DMUIECKUM

MCTOOOM
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K.6 Ha kpuBOM KOHCONMIALMHU CIEAYyET HAWTH 3HAYEHUE OTHOCUTEIBHOU
nedopmariiuuy, COOTBETCTBYIOIIICE HYJIEBOMY MEPBUYHOMY CKATHUIO
(OTKOPPEKTUPOBAHHBINA HOJIb KOMIIPECCUU - d). I 9TOr0 HAa HAaYalIbHOW YaCTU
KpuBOH BbIOMpalOT Touku ¢ abcruccamu 0,1 u 0,4. Pa3HOCTh OpAMHAT MaHHBIX
TOYEK, OTJIO)KEHHAs BBIIIIE HAYAIbHOW TOYKU Tpaduka, ONPEASTUT MPUBEACHHBIN
HOJIb d.

K.7 ITo KPHUBOM KOHCOJIMJIAIIMKM  HaXOJST nedopmariurio,
cootBercTByOIyt0o 100 %-My GUIBTPAIIMOHHOMY CXKATHIO TpHU  33JaHHOU
Harpy3ke. /(s 3Toro npoBoAsST U NMPOJIEBAIOT ABE KACATEIbHBIX: K CAMOM KPYTOU
YacTU KpHUBOW (T.e. B TOUKE Ieperruda) M K KOHEYHOMY JIMHEHHOMY Y4YacTKy
KpuBoil. Touka mepeceueHHs] STUX KacaTellbHbIX coOoTBeTCTBYeT 100 % -my
MEpBUYHOMY CxkaTtuio rpyHta. Cxarue, caenyromee 3a 100 %-HbIM nepBUYHBIM
CKaTUEM, OIPEAeIISIeTCsS KaKk BTOPUYHOE CKATHE 3a cUeT JedopMaluil moJi3y4ecTH.

K.8 dns onpenenenust kodpduimenta GuIbTpailmoOHHON KOHCOJIUIALUU C,
JorapuPMUUYECKUM METOJOM OmpeAeistoT Bpems, Tpedyemoe mas 50 %-ro
NEePBUYHOTO CKaTus. JJig 3TOTO BBIUUCISAIOT AehOpMaIlfio, COOTBETCTBYIOIIYIO

50 %-My TEpBUYHOMY CXKAaTHIO €s9, PABHYIO CpeaHeapupMeTHuecKomMy
3Ha4YCHHUIO JAedopMallnii, COOTBETCTBYIOMUX HyJeBoMy dyp U 100 %-Mmy cxaTuto
€100- TOUKY €59 TPOCIUPYIOT HA KPUBYIO U TEM CAMBIM HAXOASAT COOTBETCTBYIOLIEE
BpeMsL I5 .

Koadpdunment ¢uapTpalimoHHON KOHCOIUAAIUU C,, cM’/MHH (CMz/FO,Z[),

BBIYHCIIAIOT IO (popmyiie

T, W
¢ = K.2)
t50 ’ ( .
rie Ts0 — xoaddumuent (pakrop BpeMEHH), COOTBETCTBYIOIIUM CTEHEHU

koHcosmaanuu 0,5, pasaeii 0,197;
h — 10 ke, uto u B popmyie K.1;

t50 — BpeMs, cooTBeTcTBYIOMIEE 50 Y%-My NEPBUYHOMY CHKATHUIO, MUH.

122



I'OCT 12248-2010

K.9 Kosddunuent BropuyHOl KoHcoaumanuu (Oe3pa3MepHas BEIUUYUHA) C
OTIPECIISAIOT 10 TAHTEHCY yIila MEXIy JIMHEWHBIM OTPE3KOM KpHMBON Ha ydacTKe
BTOPUYHOUN KOHCOJIMJALIMKM U MPSIMOU, mapaiesibHOW ocu abcuucc (CM. pUCYHOK
K.2) mo ¢popmyne

_ e(t,) —&(t))

T ) gt 9

rae € () u € (¢;) — 3HaueHus Aedopmanuu oOpaslla Ha y4acTKE BTOPUYHOM
KOHCOJIU/IAIIHH;

t1 ¥ t, — BpeMsl, COOTBETCTBYIo1Iee AepopmanusamM € (¢) u € (f,), MUH.

K.10 [Ins HaACBIMHBIX TPYHTOB C 3aJaHHBIMH 3HAUCHUSMHU BIQXHOCTH U
IUIOTHOCTH KpHWBAash KOHCOJHUIAIIMU B 3aBUCHMOCTH OT CBOMCTB TPYHTOB MOJKET
uMeTh Tpu (KpuBas a) wid ABa (KpuBas 0) ydacTka: T0(UIbTPAIMOHHOU
KOHCOMIANUA, (PUIBTPAIMOHHON KOHCOJUIAIMA W BTOPUYHON KOHCOJIHMIAIAA

(cm. pucynok K.3).

0 ltu 10" t,10° 10°t, 10" ¢, 10°  t,muH
€o6

oA 0,a
€6

0,0

’ Sy
&(ty) \\ l <r
0,02 '

l"):

0,03

5| I I I P
0,04
el

Pucynox K.3. I'padmku KpyBbIX KOHCOJMIALIUU JJIsI HACHITTHBIX TPYHTOB

C 3aJaHHbIMH 3HA4YCHUAMMU BIAXHOCTHU U IIJIOTHOCTHU
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Koapduument nodunbTpalliOHHOW KOHCOMUIAMK c, (KpuBble a U 0)
BBIUUCIISIOT 110 TAHTCHCY yIila HaKJIOHA KacaTelbHOU K MEPBOMY YYaCTKy KPUBBIX
g = f(t), OKOHUaHHE KOTOPOTO OIPEACISAETCS MEPECEUCHUEM KacaTelbHBIX K
NIEPBOMY W BTOPOMY ydacTkaM KpuBoH, mo ¢opmyne (K.3), B koTopoii pa3HOCTb
nedopMaIuii B YMCIUTENE 3aMEHSIOT Ha (€ - €)), COOTBETCTBYIOIIYIO BpEeMEHU ¢’ U
Ly .

KoaddurmeHT QuibTparimoHHOM KOHCOMUAAMH (KPUBas a) BBIYUCIISIOT 10

dbopmyie (K.2), B koTopoit

— t(gl — 8,)

ZSO 2 s (K4)

IA¢ €1 COOTBETCTBYET BPEMCHHU f1,, A € ’— BpeMeHHU 1.

Koaddunment BTOpuyHON KOHCOMMAAIMM BhUUCIAOT 1o ¢dopmyne K.3, B
KOTOPOI:
- ISl KpUBOM A Pa3HOCTh Ae(POpPMALIMIA € COOTBETCTBYET BPEMEHU fh U 1 ,;

- Il KpUBOM O pa3HOCTh Aedopmaliiii € COOTBETCTBYET BPEMEHHU £, U ¢ .
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Hpuiaoxenue JI

(pekomMeHyemoe)

Oo0pa3zen rpaguveckoro ogopmieHnst pe3yabTATOB HCHLITAHUS TPYHTOB
METOA0M KOMIIPECCHOHHOTO cKaTus (cM. pucyHok JI.1)

I'padux 1 €= f(p)

0 P, P p, M

I'paduk 2 e =f(p

p, Mo

0 p, Mia

Pucynox JI.1
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Hpuiaoxenne M

(pekomMeHyemoe)

IpuHIMNHAaIbHBIE CXeMbI KOMIIPECCHOHHO-(PUIbTPAIMOHHBIX NPUOOPOB H

U opopMmiieHHEe Pe3yJIbTATOB HCHBITAHUSA 32COJTEHHOT0 TPYHTA

M.1 IlpyHUMNIHAJIbHBIE CXeMbl KOMIIPECCHOHHO-(PMIbTPANMOHHBIX

npudopos (cMm. pucyHok M.1)

C A _
ot |
nau |
A
2J

™\ et
. IVETIE
17 13 A
w W a
\2s

K smxocTH onA
cGopa PHALTPaTA

a) I[J'IH HCIIBITAHUM IO CXEME HUCXOOATICTO IIOTOKA BOJbI
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0) s ucribITaHUiM MO CXeME BOCXOISIIET0 MOTOKA BOJIBI

1 — kopryc; 2 — nojAJI0OH KopIiyca; 3 — OCHOBaHUE Kopiyca; 4 — pabouee
KOJIbLIO; 5 — HaIpaBIAIoNIee KOJbl0; 6 — nepOopupoBaHHbBIN BKIAIBIIIL;
7 — nepdopupoBaHHbIN MITaMIT; § — KpbIIKa; 9 — BTyJKa; /() — MITOK;
11 — cniyckHas mpoOka; /2 — mryuep; /3 — pe3nHoBasi IPOKIAIKa;

14 —3arnymka; 15 — BepxHee NPUKUMHOE KOJIBLO; /6 — HUKHEE MIPUKUMHOE
KOJbLO; /7 — raiika; /8 — croiika; /9 — nuianr; 20 — cTeKJIsiHHAsA TPyOKa;
21 — uHaukarop; 22 — nepKartenb UHIUKATOpa; 23 — OMOpHas MATKa
UHIUKaTOpa; 24 — mapuk; 25 — obpasel rpyHTa

Pucynok M.1
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M.2 OoOpazen rpaguyeckoro o¢popmJieHusi PpPe3yJbTATOB  HCHBITAHUS

3aCOJICHHOI0 TPYHTAa B KOMIIPECCHOHHO-(PUIBTPALlMOHHOM mpudope (cMm.

pucyHok M.2)

I'padux 1 €=f(p) (10 cxeme «OTHOU KPUBOII»)

0 p,.MlMa
1
4
5
€
I'paduk 2 € =f(p) (10 cxeme «TpexX KPUBBIX»)
p.MlMa
8.7[
ph:f
z |
p.MMa oo~ | B
€ : 5

1, 2, 3 — OTHOCHUTENBHOE CKATUE € TPYHTA MPUPOIHOM BIAXKHOCTH, B
BOJIOHACBIIIIEHHOM COCTOSTHUU U BBIIIEIOYEHHOTO 0€3 Harpy3Ku B 3aBUCUMOCTH OT
NABJICHHUSI COOTBETCTBEHHO; 4 — OTHOCUTEIBHOE CKATHUE TPYHTA B PE3YJIbTATE
3amMayuBaHUs (OTHOCHUTENbHAS MMPOCAJOUYHOCTD) MPHU 3alaHHOM JIaBJICHUH p;

5 — otHOcuTenbHOE CyPhO3UOHHOE CIKaTHE TPYHTA IPHU (PUIIBTPALIUUA BOJBI U
3aIaHHOM JaBJIEHUU p; 6 — nedopManus TpyHTa IpU HAOYXaHUH &€,

7 — 3aBHCHUMOCTb OTHOCHUTEIBHOTO Cy()P(O3HOHHOTO CHKATUSA €y OT AABICHUSA

(pyr— HavanbHOE AaBiIeHUE CYyPPO3NOHHOTO CIKATHA)
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I'pacpmc 3 ey =/(Bo)

€1

1 — 3aBUCHUMOCTb OTHOCUTEILHOTO qu)(l)OSI/IOHHOFO CXKaTusa OT CTCIICHU
BBIIICJIAYNBAHU A COHCﬁ, Imojydacmas B Ipouccce NNpoOBCACHUA UCIIBITAHUA IIPHU

D> Dy; 2 —10 xe npu D < Dy; 3 — OTKOPPEKTUPOBAHHAS 3aBUCUMOCTD

Pucynox M.2
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IHpuiaoxenne H

(pexomeHyemoe)

Oo6pa3ubl rpaduveckoro ogpopmiieHus pe3yabTATOB UCTILITAHUS

rPYHTA HA HAOyXaHHe U YCAAKY

H.1 O6pa3zen rpadpuyeckoro opopmiieHus1 pe3yabTaTOB UCIIBLITAHUS

rpyHTa Ha Ha0yxaHue (cM. pucyHok H.1)

130

e=flp)
I'paduxk 1 I'paduk 2

P, MIla ~

Psw— YCTAHOBIIEHHOE 3HAaYEHUE JaBieHus HabyxaHus (rpaduk 1);

npenoiaraeMoe 3HaueHue J1aBiieHus: Ha0yxanus (rpaduk 2).

Pucynoxk H.1
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H. 2 I'paduk 3aBHCMMOCTH H3MeHeHUs1 00beMa oOpa3ua rpynra V npu

U3MEHEHHH BJIA’KHOCTH W B mpouecce ycaaku (cMm. pucyHok H.2)

V=1w)
I'paduxk 1 ['paduk 2
I, cH® | IV, cH®
A
|
|
|
' !
! I
0 I *II - 0 I + 11 o
W, , =
¥ ] W, W
I — mnepseiii dran cymku; II — BTOpOM 3Tam CymIKH; wy — BJIAXKHOCTh

TJIMHHUCTOI'O I'PYHTA Ha IMPCACIIC yCaAKU

Pucynok H.2
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IHpuiaoxenue I1
(pexomeHyemoe)

HpHHHHHHaJILHaH CX€éMa YCTAHOBKH IJI UCIIBITAHUA

MEepP3JI0ro0 TPYHTa MIAPUKOBBIM IITAMIOM (CM. pucyHOK I1.1)

| — mapuKOBBIM WITaMI; 2 — MOJBUKHOW CTEPKEHD C JIEP/KATEIEM LIAPUKA;
3 — pyuKa CTONOPHOr0 BUHTA; 4 — CTOWKHU; 5 — PBIYAKHBIN IIPECC

(c cooTHOIIIEHUEM TIIed phiuara 5:1); 6 — onopHas 1iauTa; 7 — MOABUKHOM
CTOJIMK; 8 — ypaBHUTEJbHBIE BUHTBI; 9 — KOHTPrpy3; /() — rupwu;

11 — wuaukaTop nedopmanmii; /2 — obpazern rpyHTa

Pucynoxk I1.1
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Ipuiaoxenune P

(pekomMeHyemoe)

IpuHUNuaIbHAS CXeMa YCTAHOBKHU U PEKOMEHIAIMU 110 U3TOTOBJIEHUIO
00pa31oB I HCTILITAHUS MEP3J10T0 TPYHTA METO0M OIHOTLIOCKOCTHOTO
cpe3a Mo MOBEPXHOCTH cMep3aHus U o0pa3en rpaduyeckoro opopmiieHust

pe3yabTaToB HCIIBITAHUA

P.1 lIpyHIunuaJbHAsA cXeMa YCTAHOBKHU VISl MCIILITAHUSI MeP3J10T0 IPyHTA
METO/I0M OJTHOIJIOCKOCTHOIO Cpe3a MO MOBEPXHOCTH CMepP3aHus

(cm. pucyHok P.1)

AN

\

—

— ¢

RrRriRT®x

13

N
R

ﬁ“l\m

N

I — wmep3nelii TpyHT; 2 — Martepuan; 3 — pabodee KoJblo; 4 — cpe3Has
KapeTka; 5 — Kopmyc npubopa; 6 — O0KOBOM IITamI, 7 — ONOpHAas IHTa; § —

nuHaMomeTp; 9 — oboiima mapukoB; () — BepTUKalbHasg Harpyska; F —

TOPU3OHTAIbHAS HArPy3Ka

Pucynoxk P.1
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P.2 PexoMeHaanmuM 10 M3rOTOBJICHHIO 00pa3L0B MaTepHaJia U IPyHTA
AJSl  UCNBITAHUSI METOI0M OJHOINIOCKOCTHOIO cpe3a 10 IOBEPXHOCTH

cMep3aHusi

P.2.1 WsroroBnenue oOpasioB wmartepuana ¢yHAaAMEHTa WM JIPYTux
TBEPJIbIX MATEPHUANIOB (CKAJIbHBIX U MOJIYCKAIbHBIX TOPHBIX MOPOJ, CTPOUTEIBHBIX
MaTepuasoB U Jp.) CIEIyeT MNPOBOJUTH TaK, YTOOBI HX IIEPOXOBATOCThH IO
MOBEPXHOCTH CMEp3aHMs COOTBETCTBOBaNa TpeOoBaHUAM 3ananud. llpu
OTCYTCTBUHU 33J]aHUS IIEPOXOBATOCTh MOBEPXHOCTU 00paslia mMaTepuaia JOJKHA
COOTBETCTBOBATH IIEPOXOBATOCTH MaTepHalia B €CTECTBEHHBIX YCIOBUSX.

OO6pa3upl  MaTepuana (QyHIaMEHTa C TakoM Ke IIepPOXOBATOCTHIO
MOBEPXHOCTH, KaK y (PyHAamMeHTa (HE MOJBEPTHYTOHM clenuaibHON 00paboTke),
JOJKHBI U3TOTOBJISITHCS C YUYETOM CIEIYIOUIUX TPEOOBaHUI:

- JIepeBsSIHHBIE 00paslbl JOJDKHBI ObITh M3TOTOBJICHBI U3 HEOOpaboTaHHOMU
JPEBECUHBI U UX TMOBEPXHOCTh JOJKHA OBITh OCTpYraHa; MpHU 3aMOpaKUBaHUU
00pas1oB apeBecrHa A0JKHa ObITh B BOJOHACHIIIICHHOM COCTOSIHUY;

- CTallbHble  00pa3lbl  JIOJDKHBI ~ HUMETh  «TOPSIYEKATAHYIO»  WJIU
«XOJIOJHOKATaHyI0» IMOBEPXHOCTh B  3aBUCMMOCTH OT BHJIa IpOKata,
UCIIOJB3YEMOTr0 JJIsi M3TOTOBJICHUS OOpa3lloB Ha TOKApHBIX, (PE3EpHBIX WU
CTpPOTaJIbHBIX CTaHKax 0e3 NUIM(OoBaHUS HUX MOBEPXHOCTH, €CIU O0pasilbl
OPUMEHSIOT B3aMEH TOpsSYeKaTaHOM cTanu, M cOo NUIM(OBaHHMEM — B3aMEH
XOJIOTHOKATaHOM;

- 6eTOHHBIE 00pa3Ilbl TOKHBI OBITH U3TOTOBJICHBI C BUOPOYIUIOTHEHUEM B
INAJKOW  METaNIMYecKoW  omanmyOke,  IMOBEPXHOCTh  KOTOpPOHM  mepen
OCTOHMPOBAHUEM TMOKPHIBAIOT M3BECTKOBBIM WJIM TJIMHUCTHIM PacTBOPOM; Ha
MOBEPXHOCTU 00pa3lloB, CMEP3AIOIINXCA C TPYHTOM, HE JIOJDKHO OBITh PAKOBHUH U

3aKCJICZHCHHBIX YYAaCTKOB.
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[Ipu wsroroBneHun oO0pa3lnoB wmaTepuana ¢GyHIaMEHTa, MOBEPXHOCTU
KOTOpPOTO MOJBEPTalOT CHEHUATBbHOW 00paboTKe KaKUM-IHO0 Crocooom,
MOBEPXHOCTH 00pa3IoB CIeAyeT 00padaThIBATh TAKUM KE CITOCOOOM.

[Ipumenenue apyrux crnocoOOB OOpabOTKH MOBEPXHOCTEW 00pasloB s
OpUAaHus MM TaKOW K€ IIepOXOBaTOCTH, Kak y OOKOBOW IOBEPXHOCTU
dbyHmamMeHTa, IOMyCKaeTcsl MPU YCIOBUU HHCTPYMEHTAIBHOM OIICHKH Kilacca
mepoxoBaroctn B coorBerctBuM ¢ ['OCT 2789. IllepoxoBarocThs AOITyCKaeTcs
OLICHMBAaTh CPABHEHHEM C JOTAJIOHHOM TOBEPXHOCTBHIO, W3TOTOBJIECHHONW B
cootBeTcTBHH ¢ TpeboBanusmu ['OCT 9378.

P.2.2 O0pa3zen Buga «rpyHT (IpyHTOBBIH pacTBOP) — MaTepua» roTOBAT B
ClenyIolel MOCIeI0BaTeIbHOCTH: B OIMOPHOE KOJBbIO (hOPMBI TMEPBOrO THIIA
MOMEIIAI0T MaTepuall, 3aTeM Ha HEr0 YCTaHABJIMBAIOT pabouee KOJbIO CPE3HOTO
npubopa, Ha KOTOPOE MOMEMIAIOT 3alllUTHOE KOJbIo (QopMmbl. Pabouee KoibIO
3allOJIHSIIOT 3apaHee MOJATOTOBJIEHHBIM TIPYHTOM WM TPYHTOBBIM PAacTBOPOM
3aIaHHOTO COCTaBa W BIaXHOCTH. [Ipu 3amonHeHun pabodero KoJiblla TPYHTOM
HApYILIEHHOTO CJIOKEHUSI JTOOMBAIOTCS TpeOyeMol IUIOTHOCTH TpyHTa. KphIKy
(GbopMBbI YCTAaHABIMBAIOT B TMOJOXEHUE B 3aBUCUMOCTH OT 3aJaHHBIX YCJIOBHUU
IPOMOPAKUBAHUS, & UMEHHO: MPU MPOMOPAXKUBAHUM Y€pE3 TPYHT — CHU3Y; MpHU
IPOMOpaXXUBAHUU Yepe3 mMaTepuall — cBepXy. [Ipu oTcyTcTBUM AaHHBIX o0Opasel
MPOMOPAKUBAIOT YEpe3 MaTepHal.

P.2.3 OOpazen Buaa «jiej — marepuai MOATOTaBIMUBAIOT B CIEAYIONICH
MOCJIEA0BATEILHOCTU: 00pa3ell MaTepualia MOMEIIAIT B OMOPHOE KOJIBIIO (POPMBI
NEpPBOro THUIA, HA HETO yCTaHABIMBAIOT paboydee KOJIbII0 CPE3HOTO Mpudopa, Ha
KOTOpPOE€ MOMEIIAIOT 3aUUTHOE KOJIbIIO (DOPMBI U CHU3Y YCTAaHABIUBAIOT KPBILIKY
dbopmbl. DopMmy TEpPEHOCAT B TMOMEIIEHUWE C 3aJaHHOM OTpUIATEIbHOU
TEMIIEPATYPOH, T1I€ MOCIE €€ OXJIAXKICHNUSI HAMOPaXXUBAIOT JIE]l HA MaTepHall.

Jlen HaMOpaXxMBAIOT CIOAMHU TOJIIMHON 0 5 MM, IIPUYEM KaXKIbI HOBBIU
CJIOM HAMOPAXKUBAETCSI MOCIIE MOJTHOTO 3aMEP3aHUs TPEABITYIIETO.

JIns HaMOpa)XKMBaHUSI MPUMEHSIOT BOAY, OXJIAXKICHHYIO 10 TEMIIEPATyphbl

3aMep3aHusl.
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Ecnu 3aganuemM tpeOyeTcsi UCTIBITATh JEA MPUPOJHOTO CIOXKEHUS WM Je],
00pa30BaHHBIA B YCIOBHSX, MOJCIUPYIOIIUX MPUPOAHBIE, TO 0Opaszel Jibla
BBIPE3al0T M3 MOHOJMTa 1o (opme pabodero Kosblla Cpe3HOro mpudopa,
3aKJIAJBIBAIOT €ro B pabouee KOJIbII0O U CMOPAXXKHUBAIOT C MAaTEpUAIIOM 4Yepe3 CIIOU
OXJIQXKICHHOU J10 TEeMIIepaTyphbl 3aMep3aHusl BOJIbI TOJIIMHON A0 3 MM, HaJIUTOU
Ha OXJIQXKJICHHYIO KOHTAKTHYIO MTOBEPXHOCTb.

P.2.4 OO6pazenr Buga «IPYHT — TPYHTOBBIM pacTBOp (TPYHT)»
MOJTOTABIMBAIOT B CIEAYIONIEH MOCIEI0BATENIbHOCTH:

-JIJIsl TPYHTA HEHAPYUIEHHOTO CIIOKEHUSI — BBIPE3AI0T U3 MOHOJIUTA TPYHTA
obpazern; mo ¢dopMe pabodero Kojblla CPEe3HOro MpHOoOpa M IOMENIAIOT €ro B
pabouee KOJbIIO;

- JUIsS TPyHTa HAapyIIEHHOTO CIIOKEHUs — pabouee KoOJbIO mnpubopa
3aMoJHAIOT 3apaHee MOJTOTOBIEHHBIM IPYHTOM 33JaHHOTO COCTaBa M BIIAYKHOCTH,
noOuBasich TpeOyemMo#l IUIOTHOCTH TPYHTA, MOCIE YEero TPYHT 3aMOPaKUBAIOT
yepe3 BEpPXHUM WM HIKHUI Topel. YCIOBUS OXJaXAeHUs obpasiua mnpu
3aMOpaKUBAHUU ONPENEIISIOTCS 3aJaHUEM;

- MEep3Jibl TPYHT B paboydeM KOJiblie CPE3HOro Mpubopa yCTaHABIMBAIOT B
OTOpHOE KOJIbIIO (popmbI BTOporo Tumna. Ha 3To paGouee KOJbIIO yCTaHABIMBAIOT
BTOPOE TaKoe ke paboyee KOJIbIO U Ha HETO MOMEIIAIOT 3aIIUTHOE KOJIBLIO (hOPMBI
BTOporo Tuma. BepxHee pabodee KOJBLO 3alOJHAIOT IPEABAPUTEIHHO
OXJIQXKICHHBIM JI0 TEMIIEpaTyphl 3aMEp3aHUs TPYHTOBBIM PaCTBOPOM WJIM TPYHTOM
33IaHHOTO COCTaBa M BJIQXXHOCTH M MPOBOJSAT CMOpakMBaHHE oOpaslia uepes
BEPXHUU WUJI HH>)KHUWA TOPEIL.

P.2.5 OOpasenr Buga «rpyHT — Jiel» MOATOTaBIMBAIOT B CIEAYIOIICH
MOCJEA0BAaTEABHOCTU:  COOpKY (QopMbl  BTOPOTO  THUMA, TMOATOTOBKY U
MpOMOpaKUBAaHHWE OOpaslia TpyHTa MPOBOJIT B cooTBeTcTBUU ¢ 6.2.2.3. Jlen
HAMOPAKUBAIOT HA MEP3JIbI TPYHT BO BTOPOM KOJIbIIE CPE3HOTO MPUOOpa CIOSIMU
TONIIUHON 0 5 MM WJIM IPUMOPAKHUBAIOT 00pa3el] MPUPOIHOro JibAa Yepe3 CIOou,

OXHa)KILGHHOﬁ A0 TEMIICPATYPbI 3aMCP3aHUA BOIAbI TOJIIIUHOM a0 3 MMm.
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P.2.6 Jlng cpe3a Mep310ro rpyHTa HEHAPYUIEHHOTO CJIOKEHUS U3 MOHOJIUTA
BBIPE3aIOT 00pa3ell BHICOTOM, COOTBETCTBYIOIIEH pa3MepaM CMOPOKEHHBIX KOJIEIl
B (popmax 1o tumy I wum mo tumy II (cMm. pucynok P.2). OGpazer; nepemenialor B

pabourie KOIblla U YCTAHABJIMBAIOT B Cpe3HOU mpubop. BriaepxkuBaroT npu
TeMIiepaType ucnbiTaHus 12 4 wunu 24 4 B 3aBUCMMOCTH OT JIMaMeTpa obpasiia.
Bce onepanuu npoBoAST B TOMEIIEHUH C OTPULIATENIBHOW TEMIIEPATYPOH.

P.2.7 Bo BpeMs mpOMOpaXKMBAHUSA U3MEPSIIOT TEMIIEPATYPY KOHTPOJBHOTO
oOpaslia rpyHTa, B KOTOPHIA MOMEIIAIOT TEPMOAATYUK TEPMOU3MEPUTEIHLHOTO
YCTPOMCTBA.

[IpoMopakBaHuEe 3aKaHYMBAKOT, KOTJAa TeMmeparypa KOHTPOJBHOIO
oOpasiia JOCTUTHET 3HaYeHUsl TEMIIepaTyphl Bo3ayxa B nomenieHuu. [locne atoro

o0paszel U3BJIEKAOT U3 (OPMbI, FEPMETU3UPYIOT U COXPAHSIOT IO UCIIBITAHUH.
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T TS

{
=

2
T

a) ®opma tumna | 11t mpurotToBieHus 00pasoB BUAA «IPYHT (TPYHTOBBIN pacTBOp,

Jeq) — Marepuannm

0) ®opma tumna 1 gyist npuroToBiIeHust 0Opa3lOB BUJA «TPYHT — IPYHTOBBIM

pactBop (e, TPYHT)»

1 — pabouyee KOJIBIIO CPE3HOTO MpUbopa; 2 — Marepuani; 3 — IpyHT (e,
IPYHTOBBIN pacTBOP); 3@ — IPYHT; 4 — OMOPHOE KOJIBI0; 5 — KPBIIIKa (POPMBIL;

6 — 3alIUTHOE KOIBIO (OPMBI

Pucynoxk P.2
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P.3 O6paszen rpaduyeckoro ogpopmieHus pe3yJbTaToOB UCIBITAHUS IPYHTA
METOAOM  OJHOILUIOCKOCTHOIO cpe3a 1O  TOBEPXHOCTH  CMep3aHust

(cm. pucynku P.3 u P.4)

[, mm

3]
L$)

Pucynok P.3

Inl

V

n~t

Pucynok P.4
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Ipunoxenne C

(pekomMeHyemoe)

I[IpuHuMNMadbHAsE €XeMa YCTAHOBKM [IJISl HCIILITAHUS MeP3JI0r0 PyHTa

METOI0M OJIHOOCHOTO ckaTusi (cM. pucyHok C.1)

s —
L i

1 — obpa3er| rpyHTa, 2 — HEMOJIBMKHAS I1aThopma; 3 — MOJBUKHAS
matdopMma; 4 — MTOK, 5 — HaIMPAaBJISIONIEE YCTPOUCTBO; 6 — BEPXHUU IITAMII,
7 — HIDKHHM 1TaMIt; § — napoBiaroHenpoHuiiaemMas 0001049ka; 9 — pe3anHoBoe

MPWKUMHOE KOJIbIO; /() — nuHaMoMeTp; /[ — U3MepUTeNb TPOA0JIbHBIX
nedopmanmii; /2 — u3MepUTEIIb MONEPEUHbIX Aedopmaruii; /3 — mpooapHas

Tara; F' - Harpy3Kka

Pucynok C.1
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Hpuiaoxenue T

(pekomMeHayemoe)

PacyerHble CONPOTUBJICHUS MEP3JI0I0 TPYHTA IO/ NOAOIIBOM (pyHAAMEHTA

PacueTHble 3Hau€HUA CONMPOTUBIEHUS MEP3JOTO TPpyHTa R MOA MOAOIIBOM

dbyHIaMeHTa npeacTaBieHsl B Tadsmie T.1.

Tao6nuua T.1-PacyeTHble 3HaU€HUS COMTPOTUBIICHUSI MEP3JIOTO TPYHTA B

3aBUCUMOCTHU OT JIBAUCTOCTU I'PYHTOB U TCMIICPATYPbI HUCIIbITAHUIN

3HaueHUs COMPOTUBIICHUS Mep3Jioro rpyHTa R, Ml1a,
['pyHTHI npu temreparype ucnbeitanuit 7, °C

-0,31-0,5| -1 |-1,5| -1 |-2,5| -3 |-3,5| -4 | -6 | -8 |-10

ITpu npaucTocTu rpyHTOB ; < 0,2

1 Ilecku cpennei

KPYITHOCTHU 0,55|0,95(1,25{1,45| 1,6 | 1,8 |1,95|2,0 2,2 | 2,6 |2,95| 3,3
2 Ilecku menkue u

ITbIJIEBATHIC 0,45/0,7(09 1,111,314 1|1,6|1,7(1,82,21(2,55|2,86
3 Cynecu 0,310,5/0,7{0,8(1,05(1,15(1,30(1,40| 1,5| 1,9 |2,25| 2,5

4 CyrivHKY H

TJIMHBI 0,2510,45(0,55/0,65{ 0,8 10,9 | 1,0 | 1,1 | 1,2 [1,55| 1,9 | 2,2

[Ipu neaucrocTu rpyHTOB 7; > 0,2

Bce Buabl rpyHTOB,

yka3zannueie B 1-4 10,2/10,3]0,4(0,5/0,6|0,7(0,75|0,85]0,95(1,25(1,55(1,75
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Ipuiaoxenue Y

(pekomMeHyemoe)

Oopa3zen rpadpuyeckoro opopmiieHUsI Pe3yJabTATOB HCIILITAHUS MEP3J10T0

TPYHTA METOAOM OJJTHOOCHOIO c:kaTusi (cM. pucyHku Y.1 u V.2)

AR, MM
Gg — O5s
G5 — Oy |
Gy — O3 : |
03 —~ 02 , i :
02> : E | :
o1 | : | : :
O : 1 : 1 1
f ) I3 Iy fs e f, a
Pucynok V.1
gul

|

\

1

0 4 ° '. -
7~
G1 [ G. Mlla
Ox-1
Ox
Pucynok V.2
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Ipuioxenune O

(pekomMeHyemoe)

Omnpenenenne xapakTepucTHK AeGopMHPyeMOCTH MepP3JI0r0 IPYHTA 1O

pe3yjJbTarTaM HCHbITAHUA METOAOM OAHOOCHOI'O CKATHUA

®.1 Moayne nunediHoM paedopmanuu E, U KOIDPUIHUEHT HETUHEHUHOU
nedopmanuu 4, onpenenstoT Mo 3aBUCUMOCTH, YCTAHABIUBAIOUIEH CBA3b MEXKITY
OTHOCUTEIBHBIMU MPOJAOJIBHBIMU JIePOPMAIUSMHU €, HAMPSHDKEHUSIMU G U BpEMEHEM

JENUCTBUS HArPy3KH ¢

g (0,1) = flo)(t/t)", (®.1)

rae f{o) — GyHKIUs HANPSOHKEHUM G 111 BPEMEHM f, UX JIEWUCTBUS, paBHOTO | d,
KOTOPYIO MPUHUMAIOT B BUJIE:

flo) = o /E,— nna moaenu AuHenHo AehopMUPyEMOTO OCHOBAHHS;

flo)=(c/4,)"™ — w1 Mozenn HeTHHEHHO Te)OPMUPYEMOro OCHOBAHH,

rae £, u A, — napametpsl pyHkuuu f{c);

m — K03 PUIIUEHT HETMHEHHOCTH TI0 HAIIPSIKCHHUSIM.

®.2 IIpenenbHO qIUTENbHBIE 3HaUCHUS £ U A BRIUUCISIOT 110 (hOpMYyJiaMm:

E=E,(t/t)) " (D.2)
A=Ay t/t) ", (D.3)

TJIe t, — BpeMs, PaBHOE CPOKY CITy>KOBI COOPYKEHHUsI, MJIU IPUHIMAEMOE PaBHBIM
50 ner = 4,38 - 10° u;

o — KO3 PUIIMEHT HETMHEWHOCTH BO BPEMEHHU.
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®.3 [Ins ycranoBnenus 3aBucuMoctu (D.1) ucxoaHble JaHHBIE UCTIBITAHUN
(cm. 6.3.5) o00pabGarpiBalOT B COOTBETCTBUM C TEOPHUEW HACIEICTBEHHOU
non3ydectu. Mcnonws3ys kpuByro mnohzydectu (cMm. 6.3.5.7), moclieoBaTelbHO
BBIYUCIISIIOT Pl
3HAYEHUH §€;;, MMEIONIMX CMBICT Ae(QOpMaIuii, KOTOPbIE Pa3BUINCH OBl IO
JNEUCTBUEM TMOCTOSIHHOrO Hampspkenus (i = 1, 2,...), COOTBETCTBYIOILIETO
HAIPSUKEHMIO i-W CTYNIEHU HAarpy)KeHUs, 3a Bpems ¢, BblumcieHus npoBOAAT IO
bopmyie
&i; = €.1; T Ag;j, (D.4)

Tle €.1; — TONHAs OTHOCHTENbHAs NPOJONbHas AedopManus NpeauIecTBYIOMEN
CTYIICHH HAarpy>X€HHs B MOMEHT BPEMEHHM ¢, BBIYUCICHHAs IO ITOU
(dopmyie panee npu & ;= 0;

Ag;; — TpupameHue OTHOCUTEIBHON AeopManuy, OmpeneisieMoe M0 KPHUBOM
nonydectu (cMm. 6.3.5.7) u npexactaBusioniee coOOM  Pa3HOCTh  MEXKAY
nedopmaiieii, HaAKOIUICHHOW K MOMEHTY, KOTJa i-1 CTyIeHb Harpy3Ku
JEWCTBOBANa B TE€YECHUE BPEMEHM f;, W JAepopManuel, HAKOIJICHHOW K Hadaiy
JIEUCTBUS i-1 CTYIIEHU HArpy3KH.

MoMeHTBl BpEMEHHU # HAa3HA4arOT OJMHAKOBBIMU JJIS Ka)XKIOW CTYIEHH
Harpy>XeHus ¢ yueTom TpedoBanuii 6.1.4.3.

Pe3ynbTaThl mpencTaBisiOT B BHUAEC CEMEHCTBA KPUBBIX MOJI3YYECTH IPU
MOCTOSIHHBIX HANPSKEHUsIX G (cM. pucyHok @.1).

®.4 Jlns onpeneneHus mapaMmerpa o 1 Habopa 3HaueHui f(G;) MoTyYeHHbIE
3HAUYEHMs TMPEACTABISIOT B BHJE CEMEHCTBA MapajUICNIbHBIX  MPSIMBIX B
KoopauHaTax: /n t — och abcuuce, In 6; — och opauHar (cM. pucyHok ®.2). Jlanee

3Ha4YeHUs 0 U f(G;) BRIUUCIAIOT 10 (OpMYJIaMm:

o=b; (@.5)

f(o)=e", (©.6)

144



I'OCT 12248-2010

rae a; 1 b — nmapamerpsl, onpenensgeMsie rpapudecku (cMm. D.8) mnm crocobom

HaMMCHBIINX KBaAPaTOB.

®.5 [ns Moaenu JUHEHHO NePopMHPYEeMOro OCHOBaHHUS HAOOp 3HAYEHUU
f(c;) annmpokcUMUPYIOT MPSMOW B KOOpJIMHATaX: G; — OCh abcuucc, f(c;) — OCh

opauHaT (cM. pucyHok @.3) u BeruuCHsA0T 3HaueHue £, no ¢popmyie
E,=1/c, (D.7)

raie ¢ — mnapamerp, omnpenensieMmbld rpaduyecku (cM. D.9) wim crnocodbom

HaMMCHBIINX KBaAPaTOB.

®.6 g moaenu HEMMHENHHO Je(OopMUpPYEMOTOo OCHOBaHUS HAOOp 3HAYEHUU
f(c;) annpokcUMUPYIOT OpsIMOI B KoopauHaTax [n G; - ock abcuuce, /n f(G;) - och

opauHat (cM. pucyHok ®D.4) u BEIYUCHAIOT 3HaUeHUs 4, U m 1o GopMmyiam:
A,= ¢ (d.8)
m=1/b, (®.9)

rae a u b — nmapamertpsl, onpenensembie rpaduuecku (cMm. @.10) unu cnocobom

HaMMCHBIINX KBAaAPaTOB.

®.7 KosppuuueHT MOMEPEeYHOro pacuiMpeHds ¥ ONpeAesioT Hu3
3aBUCUMOCTH, YCTAHABIIMBAIOIICH CBSA3b MEXAY OTHOCUTEIIbHBIMU MPOJIOJIbHBIMU €

U TIOTIEPEYHBIMHU €, AePOpMaALUSIMU
g, =Ve. (®.10)

Jlns  ompenenenuss ¥ OSKCIEpUMEHTAlbHBIE JaHHBIE (OTHOCHTEIIBHBIC
MPOJIOJBHBIE U MOMNepeyHbie AedopMalirii) B KOHIIE KaKI0M CTYIIEHH HarpyXeHus,
OPEACTAaBIAIOT B KOOpAMHAaTax & — oOchb alcuuce, € — OCb OpPAMHAT U
ANIPOKCUMUPYIOT MPSMOM, MPOXOMSIIEH Yepe3 Havajao KoopauHaT. 3HadeHue O

PaBHO TaHT€HCY YyIJia HAKJIOHA 3TOM NMpAMOM K OcH aOCIuCC.
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®.8 IIpm rpadpuyueckoM CHIocode OmnpeleseHus IapamMeTpoB a; U b

YpaBHEHUS CEMEMCTBA MapaiebHbIX NMPSIMBIX (CM. pucyHOK D.2) 3TH mapaMeTpsl
PaBHBI:

a; — B MacmTade yepTexka paBeH OTPE3Ky, OTCEKAEMOMY Ha OCH OPJMHAT
Jj-# MpsIMOM M3 ceMeicTBa MapauieIbHBIX MPSAMBIX HAMIYYIIEro MPUOIMKEHHUS K
HKCIIEPUMEHTAIBLHBIM TOYKAM;

b — B Macmitabe uepTeXa paBeH TAHIEHCY YIJla HAaKJIOHAa CEeMEHCTBa
napayieIbHBIX TPSIMBIX K OCH a0CITHCC.

®.9 Tlapamerp ¢ npu rpaduueckoM crnocoOe ompesercHus B Maciitade
yepTeka paBeH TAaHTEHCY yIila HAaKJIOHAa K OCH abcuucc MpsIMOW HaWIydIlero
OpUOIMKEHUSI K DKCIEPUMEHTAIbHBIM TOYKaM, IMPOXOMSIICH uepe3 Hayajilo
KoopauHaT (cM. pucyHoK @.3).

®.10 ITpu rpaduyeckom cmocobe ompeaeIeHus: mapameTpoB a u b (cwm.
pucyHok @.4) 3Tu mapaMeTpbl paBHBI:

a — B MacmTabe yepTexka paBeH OTPE3Ky, OTCEKaeMOMY Ha OCH OpAHMHAT
IPSIMOM HAMITYYILIEr0 MPUOIMKEHUSI K IKCIIEPUMEHTATIBHBIM TOUKAM;

b — B MacmTabe yepTexa paHeH TAHT€HCY yrila HaKJIOHA 3TOW MPAMON K OCH
abcrucc.

®.11 UcxonHble NaHHbIE W pe3yJbTaThl pacueTa 3aMUChIBAIOT B TaOIHILY

D.1.
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g d
i',) FU$ B
0,10 /O,/O
0,09 :pé
0.08 J_ﬂ._ B —T —. g
/'C T
0,07 {_. r',r _ -
0,06 Jfﬁ !
&
0.05 Aee—T11 9%
(,cr""' 1
0,04 A
0,03 dﬂ I — ) G,
0,02 !
0,01 S 5o,
=3

0 2 4 6 8 10 12 14 16 18 20 22 24 44

Pucynok @.1

o 1 2 3 Int
-1 Js
1 A s
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5 /O/ <>//
-4 }y /O//

L

) arct
-7 !}}
In O;
Pucynok @.2
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f(c;)

0,014

0,012
0,010 /o
0,008
0,006
/ °
0,004
/4 arctg ¢

0,002
o)
Pucynok ®.3
mo;, =2 -1 o0

a

2
arg¢tg b /

In (fo;)

Pucynok @.4
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Howmep
CTYIICHU

Harpy-

KCHHUA

J

Harmps-
KEHHUE G,

MlIla

Bpems
oTcUueTa
nedop-
Maluu

L4

OtHOCH-
TeJbHBIC
MPOJIOJIbHBIE
nedopmanuu

&

[Tpupamenue
OTHOCH-
TEJIbHBIX TIPO-
TOJIBHBIX
nedopmManmii
Ag

OtHOCH-
TEJIbHbIC
MPOJIOJIbHBIE
nedop-
Malu OT
MTOCTOSTHHBIX
HaIpsKCHUN

Si,j

OTtHOCH-
TEJbHBIE
Tomne-
peuHbIe
nedop-
Malluu

8x, i

[Tpupamenue
OTHOCH-
TEJIbHBIX

MTONEPEYHBIX

nedopmariuit

Ag,

OTtHOCH-
TEIbHBIC
MonepeyHbIe
nedop-
MaIluu OT
ITOCTOSIHHBIX

HaIpsKCHUN

Exij

OyHKIUU
Hanpsi-

KEHUH

fo)
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Oxonyauue Tadomunsl .1

Koa- Monynb Koad- Monynn Koad- Koad- Koad- VYcnosao- | Ilpenen [Tpu-
dbunmeHT | auHEHHOW | (UIIMEHT | MpeaenabHO | (QuIMeHT buLmreHT (GULIMEHT | MrHOBEH- | JUIMTENIb- | Meda-
HEJIN- nedopma- HEJIN- JUIUTENb- | IPENEIIBHO HEJU- norne- HOE HOI HUE
HEWHOCTH 05051 HEWHOU HOM JUINTENb- | HEMHOCTH | PEYHOrO | COIPOTHUB- | IPOYHOCTH

BO E,, MIIa nedop- nedop- | HOM Henu- | Mo Hamps- pacuu- nenue R,., | R, Mlla
BpEMEHHU Manuu Maruu HEWHOU KEHUAM peHus MIla
a A,, E, MIla nedop- m 9
MlIla g Maluu

A, Mlla
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Ipuiaoxenue X

(pexomeHnayemoe)

I[IpuHOMNMAIbHBIE CXeMbl KOMIIPECCHOHHBIX MPUOOPOB /ISl MCTIBLITAHUSA

Mep3JIbIX TPYHTOB U O(popMJIeHHE Pe3yJIbTATOB HCIIBITAHUS
X.1 IIpuHUMOIHMAIbHBIE CXeMbl KOMIIPECCHOHHBIX  NPUOOPOB s

HCIIBITAHMUA I'PYHTA B MEP3JIOM COCTOSAHMMA U IIPH OTTAaUBAHHHU

(cm. pucyHok X.1)

\LF
QL

a) Jlns ucnpITaHuil TPYHTOB B MEP3JIOM COCTOSIHUU

1— o6pasen rpyHTa; 2 — NOJAOH KOpIyca; 3 — pabouee KoJibllo; 4 — HUKHUN

ITaMIl; 5 — BEpXHUM ITaMIT;, 6 — Kopmyc; F - Harpy3ka
\LF
5
e

TSSO

7/SNN

SN NS 277

T 5,

0) st uctiblTaHU TPYHTOB MPU OTTAaUBaHUU

1— o6paszenr rpyHra; 2 — noAA0H Kopiyca; 3 — paboyee KOablo; 4 —
nephopupPOBaHHBIN HUKHUN IITAMIT; 5 — IepHOpUPOBAHHBIN BEPXHUN IITAMIT,

6 — kopmyc; F' - Harpy3ka

Pucynok X.1
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X.2 OoOpaszen rpaduyeckoro ogopmiieHHsI Ppe3yJabTaTOB HMCHbITAHUSA

Mep3JI0r0 I'PYHTA METOA0M KOMIIPECCHOHHOIO C:KaTusl (CM. pucyHkH X.2

u X.3)
g
8]5;- --------------------------------------
il
) e l
m, 1
faf " |
m [ [
B | 1
My | 1
Ynonoon 7, pMia
Pucynok X.2
Erh
€y pro=--emmmmmoos :
B [-=----= - :
im :
i i : E
l : : :
=) | : ' :
= : :
: .
0 P P, p; p. MIla
Pucynok X.3
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Ipuiaoxenue 11

(pexoMeHnyemoe)

IpuHMnuaabHasE cXeMa YCTAHOBKM /ISl ONIpe/e/ieHUs1 CONPOTUBJIECHNUS cpe3y
O0TTAMBAIOLIEr0 IPYHTA HA KOHTAKTE C MeP3JIbIM TPYHTOM U cxeMa (GopMblI

JJISl IPUTOTOBJIEHUS 00pa31a Mep3JI0ro TPYHTa HAPYIIEHHOM CTPYKTYPbI

.1 I[IpuHuunuajbHasi  cxXeMa  YCTAHOBKH [UI1  ONpe/iesIeHHs
CONPOTHMBJICHUSI Cpe3y OTTAMBAIOIIEr0 IPYHTAa HA KOHTAKTE C Mep3JibIM

rpyHToM (cMm. pucyHok I1.1)

F
4 5 5 )
- ./ 7
3 NN N N
8
§<\\\\
2 NN \\ . 9
PG e 0 p
! \Xa:é\%%\ie\\% 11 >
OO0 000000

1 - MTHAMKATOP YacCOBOTO THUMA Il M3MEpeHuH nedopmanuii casura; 2 -
NOJIBMOKHAS 000iiMa; 3 - HENOABMXKHAS 000iiMa; 4 - yCTPOMCTBO Il CO3AaHUS U
peryIupoOBaHUs TEMIIEPATYPhI TEIJIOBOTO IITAMIA; J - MHAUKATOPHI Y4aCOBOTO
TUTA I U3MEpeHHs aepopMaliuy OCaaku; 6 - TETJIOBOM MITaMII; 7 - OTTasBIIUI
TPYHT; 8 - TUIOCKOCTh Cpe3a; 9 - MPUKOHTAKTHBIN CJI0W (OTTauBaIOIIUMA TPYHT);
10 - rpanuLa pazaena OTTaMBAIOIIETO U MEP3JI0TO TPYHTA; /] - MEp3JIbIid TPYHT;

F - BepTukanpHas Harpy3ka; P - cIBUTrarolas Harpyska

Pucynoxk 1.1
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.2 Cxema ¢opMbl AJ1s1 IPUTOTOBJIEHHUA 00pa3a Mep3JI0ro rpyHTa

HAPYIIEHHOM CTPYKTYPHI (cM. pucyHOK [1.2)

[ - pabGouee KOJbIIO; 2 - TPYHT; 3 - KpbIIKa (POPMBI; 4 - 3aIUTHOE KOJIBLIO
dbopmbl; 5 - KOJbIEBas MPOKIAAKA; 6 - OMOPHOE KOJIbLIO (OPMBI; 7 - TUCK-

BKJIaJbIIII

Pucynoxk 1.2
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bub6auorpadus

[1] ISO/TS 17892-5:2004(E). Ineremental loading oedometer test
(KommpeccroHHBIE HCTIBITAHUS CO CTYTIICHUYATHIM HArPY)KCHHEM).

[2] ISO/TS 17892-9:2004(E). Consolidated triaxial compression tests on
water-saturated soil (KoHcommmupoBaHHBIE HCIBITAHHS Ha TPEXOCHOE CHKATHE
BOJIOHACHIIIICHHBIX TPYHTOB).

[3] ISO/TS 17892-10:2004(E). Direct shear tests (McobeiTanus Ha

OJTHOTUIOCKOCTHOM CJIBHT).
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VIK 624.131:006.354 OKC 93.020 X39

KiroueBbie ciioBa: METOJbI JIAOOPATOPHOIO OIMPEACTICHUS XAPAaKTEPUCTUK IPOYHOCTU |
nehOpMUPYEMOCTH, TPYHTHI
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