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MEXTOCYIXAPCTBEHHB A CTAHILAPT

I'pynrsi

METOJBI JABOPATOPHOI'O OITPEAEJEHWA
XAPAKTEPUCTHK ITPOYHOCTHU U JE@OPMHUPYEMOCTH

Soils. Laboratory methods for determining the strength and strain characteristics

laTa sBenenna 1997—01—01

1 OBJIACTb IPUMEHEHMWA

Hacrosiiuuii craHgapT ycTaHaBAMBaeT METObI 1a60paTOpHOro onpeae-
JICHUS XapaKTEPUCTHK [IPOYHOCTH U AeOPMHUPYEMOCTU IPYHTOB IPU UX
UCCJIENOBAHUM i1 CTPOUTENLCTBA.

2 HOPMATHUBHBIE CCBUIKHA

B HacTosiiieM CTaHAapTe HCIOAb30BAHbI CCHUIKM Ha CJIeLYIOlIUe CTaH-
JIapThl:

I'OCT 2789—73 IlIepoxoBatocTs MOBEpXHOCTH. ITapaMeTphl U Xapak-
TEePUCTUKH

I'OCT 5180—84 I'pyHThl. MeToab! T1abOpaTOpHOTO OMNpeneneHus Gu-
3UYECKUX XAPaKTePUCTUK

TI'OCT 9378—93 O6pa3upl 1IEPOXOBATOCTH ITIOBEPXHOCTH (CpaBHE-
Hust). Obuie TeXHUYEeCKUe YCIOBUA

I'OCT 12536—79 I'pyntbl. MeToas! 1abopaTOpHOro OnpeaesieHUs 3ep-
HOBOTO (TpaHyJIOMETPUUECKOI0) cocTaBa

I'OCT 23161—78 T'pyurtsl. Merox naGopaTopHoOro orpenejieHus xa-
PAKTEPUCTHK ITPOCATOYHOCTH

TOCT 24143—80 I'pyntsl. MeTonst 1abopaTopHOTro ONpeneTeHus Xa-
PaKTEpPUCTUK HaOYXaHUs U yCauKu

TOCT 30416—96 I'pyntsl. JlaGoparopHbie HcnbiTaHus. OB1Me noo-
KEHUS

H3anauve odpuumansHoe
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3 ONPEXEJEHUA

B HacTosIlieM cTaHAapTe IPUMEHSIOT CERYIONIie TEPMUHBI.

BOexTHBHOE HANPsIKEHNE — HAINPSDKEHUE, AEHUCTBYIOLIEE B CKEJIETE
I'PYHTa, OIpEJE/IIeMOE KaK Pa3sHOCTb MEXAY NMOJHBIM HamnpsoKeHHUEM B
obpasle rpyHTa 4 AaBJICHUEM B [IOPOBOM XHUIKOCTH.

Koadduuuenr ¢uibrpaimonHoi cy M BTOPHYHONH ¢, KOHCOIMIALMM —

TOKA3aTeNMU, XapaKTepU3YIOLUe CKOPOCTDb AeOpMalivii PPYHTA NPHU MOCTO-
SIHHOM [aBJIEHUM 32 CUeT QUIbTpALMK BOMBI (Cy) M MON3Y4eCTH IPYHTA (C,).

ITonzyyects — pasButie Aedopmauuil rpyHTa BO BpeMEHM MPU HEU3-
MEHHOM HAIPSIKEHHH.

Craaus He3aTyxaowell NoJi3y4ecTH — rpotiecc fehopMUPOBAHUS TPYH-
Ta C IIOCTOSIHHOM WIM YBEJWYMBAIOLIEHCA CKOPOCTBIO NPH HEU3IMEHHOM
HaIPSDKEHUH.

OcrTanbHble TEPMUHBI, UCITONb3yeMbi€ B HACTOSIILEM CTaHAAPTE, MpH-
Benensl B [TOCT 30416.

4 OBIIIME IT1OJOXEHHA

4.1 Hacrosiluuii craHgapT yCcTaHABIMBAET CIEAyIOLIMEe METOAbI J1abo-
PaTOPHOTO OIPEAECHMSI XaPAKTEPUCTUK NNPOYHOCTH U JeHOPMUPYEMOCTH
TDYHTOB:

- ONHOIUIOCKOCTHOTO Cpe3a, OMHOOCHOTO CXATHS, TPEXOCHOTO CXATHS,
KOMITPECCUOHHOT'O CXAaTUS — ISt HEMEP3JIBIX FPYHTOB;

- UCIBITAaHUE IUAPUKOBBIM LUTAMIIOM, OJHOIUIOCKOCTHOTO Cpe3a Io
MOBEPXHOCTH CMEP3aHHsA, OZHOOCHOTO CXaTHsl, KOMIIPECCUOHHOIO cXa-
THSI — JUISE MEP3JIBIX TPYHTOB.

ITpumMeyqaHu e~ [locneunarbHOMY 3a1aHHIO MOTYT IPHMEHATHLCH APY-
fe METOJbl UCIBITAHUN U KOHCTPYKLIMH IpUOOpOB, obecrieunBaloliue Moeau-
poBaHHE ITpoLIeCCa HAIrpYy>XKCHUA I'pyHTa.

4.2 O6wue Tpe6oBaHMs K JJAGOPATOPHBIM UCITBITAHUSM IPYHTOB, 000-
pPYIOBaHMIO U mipubopaM, J1aboOpaTOPHBIM NOMEIIEHUSM, CIIOCOOBI U3ro-
TOBJIEHHUSI 00pa3uoB Wi ucnbitanuii npuseaensl B FTOCT 30416.

4.3 JIy1s1 MCTIBITBIBaEMBIX FPYHTOB JXOJDKHbI OBITh OIMpeie/IeHbI HU3MUecKUe
xapaxrepucTiku o FOCT 5180: BnaxkHOCTB (CyMMapHasi BIAXHOCTD LIS Mep-
3/TBIX [PYHTOB), IVIOTHOCTB, TUIOTHOCTb YaCTHLI, BIAXHOCTH FPaHHLL TEKYYECTH
U pacKaTbiBaHMsI, TPAHYJIOMETPUYECKHIA COCTaB IMECKOB, 2 B HEOOXONUMBIX
CIy4yasix ¥ DIMHUCTBIX TpyHTOB 1o TOCT 12536, a Takoke BBIMMCIEHBI TUIOT-
HOCTb CYXOTO IPYHTa, K03(UUMeHT NOPUCTOCTH, CTENEHb BIAXHOCTH (CTe-
NeHb 3allONHEHUA obbeMa Mop JIBAOM W Hesamepslieil BOHOU), YHC/IO
TUIACTUMHOCTY U [TOKA3aTeJb TEKYYECTH (IjIsI HEMEPIIbIX TPYHTOB).
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JIOTIONHUTEIBHO HEOGXOAUMBIE XapaKTEPMCTUKY IPYHTOB NIPUBONATCS
B OTHENbHBIX METOAAX MCIBITAHUMA.

4.4 B mnpouecce MCHBITAHUN TPYHTOB BeIyT XypHAIHI Mo dopmam,
NIPUBEAEHHBIM B MIPHJIOXKEHUH A.

S METOJbI OIIPEAEJIEHUA XAPAKTEPUCTUK MPOYHOCTHA
N JE©@OPMUPYEMOCTU HEMEP3JIbIX TPYHTOB

5.1 Meroa oIHOMIOCKOCTHOIO Cpe3a

5.1.1 CymHoCTh MeTOLA

5.1.1.1 HcnbiTaHue rpyHTa METOAOM OTHOIUIOCKOCTHOTO Cpesa IIPoBo-
IAT JUIS OTNpefieSIeHUs ClefyIOIUX XapaKTePUCTUK TPOYHOCTHU: COMPOTHUB-
JIEHUsI TPYHTA Cpe3y T; YIJIa BHYTPEHHETO TPEHUS ¢ YAEABHOTO CLETUIeHNUs
¢ ISl IECKOB (KpOMe I'paBeMCThIX M KPYITHBIX), ITTMHUCTBIX U OPraHO-MM-
HepaJIbHBIX TPYHTOB.

5.1.1.2 DTi XxapakTepHCTHKHU OMNPEESIOT 110 pe3yJbTaTaM UCIBITa-
HU 00pa3LoB rpyHTa B OZHOIUIOCKOCTHBIX CPE3HbIX MpHbopax ¢ puk-
CUPOBAaHHOM IJIOCKOCTBIO Cpe3a MyTeM CHBUra ofHON yactu obpasla
OTHOCHUTEJILHO APYroif ero YacTH KacaTeJbHOM Harpy3koi npu oaHoBpe-
MEHHOM HAarpyXeHuu o6pasua Harpyskoi, HOpMAIbHOU K IUIOCKOCTU
cpesa.

[ TIIMHUCTBIX TPYHTOB MO CHENWAJBHOMY 33JaHHI0 MOXET OBITh
TIpOBEeIEH MOBTOPHBIN cpe3 obpasua 1o GpuKCUpoOBaAHHON IMJIOCKOCTH —
cpe3 «IUIALUKA ITO IUTAIIKE».

ITpumMeyaH ue— He gonyckaercs MCABITHIBATh T'PYHTBI, BhiAABIHBac-
MBbI€ B MPOLIECCE UCINBITAHUSA B 3a30p MeXy HO,ZIBPI)KHOﬁ u HeﬂOﬂBVI)KHOﬂ YacTsiMHu
Cpe3HOU KOpoOKu.

5.1.1.3 ComnpoTruBiieHHe TPyHTa cpe3y ONpelessioT Kak IpeaebHOoe
cpeiHee KacaTeJibHOe HampsiKeHue, Npyu KOTopoM obpasel] rpyHTa cpesa-
eTcs 1o PUKCUPOBAHHOM TIOCKOCTH IMPH 33JaHHOM HOPMAJIbHOM Harpsi-
xeHuH. s onpeneneHust ¢ 1 @ HEOOXOIUMO TIPOBECTH HE MEHee TpeX
HCTIBITAHUI TIPM Pa3NMYHBIX 3HAYEHUSIX HOPMAJILHOTO HATIPSDKEHUS.

5.1.1.4 WcnbiTaHus MPOBOAAT MO CJAEAYIOLIMM CXEMaM:

- KOHCOJIMIHPOBAHHO-APEHUPOBAHHOE MCIILITAHUE — JJISI TTECKOB M
TJIMHUCTHIX TPYHTOB HE3aBUCHMO OT MX CTENEHH BJAXHOCTH B CTAOMNU3N-
POBAaHHOM COCTOSIHUH;

- HEKOHCOJIMIUPOBAHHO-HEAPEHUPOBAHHOE WCIBITAHWE — IS BO-
JOHACBIIUEHHBIX IMHUCTHIX ¥ OPraHO-MUHEPAJIbHbIX FPYHTOB B HECTA-
6MWIN3MPOBAHHOM COCTOSIHUM M NPOCATOYHBIX IPYHTOB, NPUBEACHHBIX
B BOJIOHACHILIEHHOE COCTOSIHME 3aMayuBaHWeM Oe3 IPHJIOXEHUS Ha-

IPY3KH.
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5.1.1.5 [ina ucnbiTaHuit KCTIOB3YIOT 00pasi(bl FPYHTA HEHAPYIIEHHOTO
CJIOXKEHUSI ¢ MPUPOLHOM BIAXHOCTBIO MJIM B BOJOHACHIILIEHHOM COCTOSI-
HUK, WIN 06p33LIbI HapYyHICHHOIo CJIOXEHUs ¢ 3aJaHHBIMU 3HAYEHUSIMU
TJIOTHOCTH YU BJIAXHOCTY (B T.4. TIpM MOJHOM BONOHACBHILEHUH), WIN
06pasLip!, oTOOpaHHbIE M3 YIUIOTHEHHOI'O MAaccHBa, Ui MCKYCCTBEHHO
YIUIOTHEHHbBIX TPYHTOB.

Ilpu 5TOM 06GpPA3LIBI MPOCAAOYHBIX TPYHTOB HUCIIBITHIBAIOT B BOJOHACHI-
IIEHHOM COCTOSIHUM, a HaOyXalolMX — NpU MPUPOTHON BIAXKHOCTH.

[IpuMeuyaHue—B HeoOXoAMMBIX CIyyasx COMNPOTMBICHUE Cpe3y
MOXET OMpeNeNsiTLCS: Ui MPOCAACYHOTO IPYHTA NPHU NMPUPOAHON BIAXHOCTH WIH
TP BIaXHOCTH HA TPaHULle PACKaTHIBAHUSA, €CU TIOCNICAHSAA TIPEBBILIACT NPUPOJ-
HYI0; JUISl 3aCOJIEHHOTO — Ha ofpaslax MpeaBapuTe/IbHO BhILIENOYEHHOIO IPyHTa
nocie cradbuan3aunuy cyh@o3MOHHOM 0CaaKy IMPH 33laHHOM HOPMAaJIbHOM JaBJie-
HuM; s HaOyXaromux rpyHToB — B YC/IOBUSIX HOJTHOTO BOJOHACHIIEHWS rocne
cTabuaN3aluy CBOGOIHOTO HabyxaHus WK HabyxaHMs (YIUIOTHEHMS) TIpH 3adaH-
HOM HOPM@JIbHOM [ABJI€HUM, IS HACHIMHBIX FPYHTOB — IIPU UX MaKCUMAalbHOM,
TpebyeMOoit WIN JOCTUTaeMOil TUNIOTHOCTH.

5.1.1.6 OGpa3sisl AOKHBI UMeTh (OPMY UMIMH/IPA AMAMETPOM HE
meHee 70 MM U BeIcoTO# oT 1/2 nmo 1/3 nnamerpa.

MpumedaHune— g oTHOPOAHBIX IIMHUCTBIX TPYHTOB (6€3 BKIIIOYE-
HWM) JOTIYCKAETCs TIPU MCIBITAHWUSAX B ITOJIEBBIX NaGopaTopusaX YyMEHbIUATh Oua-
MeTp obpasua xo 56 Mm.

5.1.2 O6opynoBaHue U NpuboOpH

5.1.2.1 B coctaB ycTaHOBKHU ISl MCITBITAHUSA T'PYHTa METOIOM OTHO-
[UIOCKOCTHOIO Cpe€3a JI0/LKHBI BXOAMTD:

- cpe3Has KopoOkxa, coCTosIas U3 IMOABYDKHON U HeNOABUXHON yac-
Ted M BKIIOYamWass paboyee KOJNBLO C BHYTPEHHUMH pasMepaMu II0
5.1.1.6, XeCTKMX CILIONIHOrO U nephOPUPOBAHHOIO LUTAMIIOB;

- MEXaHU3M JUIS1 BEpTHKAJbLHOIO HarpyXeHus obpaasla;

- MEXaHHU3M CO3IAaHMsl KacaTeJIbHOM HAarpy3Ku;

- ycTpo¥icTBa Uit u3MepeHust gedopMaiinii obpasiia ¥ NpUKIIaaLiBae-
MOM Harpy3KkH.

ITpumeyaHuec— g ucnbiraHust o6pa3ua recyaHbiX TPYHTOB NPUME-
HSIIOT CPE3HY10 KOpPOOKY ¢ HMXHEN NOJBHMXHOM 4acThio.

5.1.2.2 KoHcTrpyKiusi Cpe3Horo npubopa AomxHa obecrieunBarh mep-
BOHAYAJIbHOE BEPTUKANbLHOE AABJICHUE HAa o6pasel (OT Beca IUTamma U
U3MEpPUTENIbHBIX IPUOOPOB Ha HeM) He Oojiee (0,025 MITa.

5.1.2.3 Tlpu TaprpoBKe cpe3Hoi KOpoOKM B COOTBETCTBMU C MACIOpP-
TOM Ha NpubOp yCTAaHABIMBAIOT IONPABKU HA NMPEOJOJEHHE TPEHUS IT0-
JBWXXHOI 4YacTH Cpe3HOil KOpOOKH.

5.1.2.4 TIpu HEOGXOAUMOCTH MPENBAPUTEILHOTO YILIOTHEHUS 06pasiia
MOTYT IPUMEHSITECS YIUIOTHUTENHM, ITO3BOJISIIOLIME TIPOM3BOIUTD YIUIOTHE-
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HHUe IpPY 33aHHOM HAaBJIEHUH U COXpPAHEHWM IPUPOIHON MU 3anaHHOM
BJIAXXHOCTH, a TAKXKE B YCJIOBMSIX MOJHOIO BOJOHACKILIEHMSI.

B cocrtaB yrnaoTHUTENS AODKHBI BXOAUTD CIEAYIOLUIHE OCHOBHBIE Y3JIbl:

- UWIMHApU4Yeckast oboiiMa, B KOTOpyIo roMelaercs: paboyee KOJbLIO
¢ 0bpasioM;

- XecTKu# nep¢oprpoBaHHLINA 1ITAMIT;

- MEXaHU3M /IS BEPTHKAJIBHOrO HarpyxeHusl obpasua;

BaHHAa JISl BOJOHACKIIIEHUSI 00pa3ua;

- THIPOM3OJIUPYIOLIME JTEMEHTHI,

- YCTPOWCTBO [UISl U3MEPEHUS BepTUKAIbHbIX HedopMalnii obpasia.

5.1.3 MoaroToBKa K UCHOBITAHUIO

5.1.3.1 OOGpasel rpyHTa U3rOTABIMBAIOT C y4eTOM TpeboBanmit 5.1.1.5
u 5.1.1.6.

5.1.3.2. HsroroBneHHbI 00pasel] B3BEIUMBAIOT U B 3aBUCHMMOCTH OT
CXEMBbl UCIbITAHUST U BUJIA TPYHTA MPUCTYIAIOT WM K €To IMpEeNBAPUTESID-
HOMY YIUIOTHEHUIO, WM Cpa3y K MCIBITAHUIO Ha Cpe3.

5.1.3.3 IlpenBapuTeibHOE YIUIOTHEHHE OOpaslia NpU KOHCOJHUAMPO-
BaHHO-APEHUPOBAHHOM HCNBITAHUM ITPOBOIAT HEMTOCPEACTBEHHO B pabo-
9YeM KOJIblIe CPEe3HOro NMpubopa WiK B YIUIOTHUTENE.

5.1.3.4 Tlpu nmpenBapuTeJbHOM YIUIOTHEHHH B YILUIOTHUTENE paboyee
KOJIBLIO C TOATOTOBJIEHHBIM 0OpA3LIOM IPYHTA CJIENYET TIOMECTUTD B 0060M-
MY YIUIOTHUTEJSI, & 3aTeM COOpaHHYI0 0GOWMY YCTAHOBUTH B BaHHY YII-
JIOTHUTEJIST Ha NepdOpUpOBAaHHBIN BIAIbI (TPEABAPUTEIBHO TOPLIBI
o6pasiia HeoGX0AUMO MOKPBITh BIAXHBIM 6YMaXxHbIM GUIbTpoM). [Jaree
HEOoOXOMMMO YCTAHOBUTL Ha 06pa3el] nephOpUPOBAHHBIM IUTAMIT, TPOU3-
BECTU PETYJIUPOBKY MEXaHU3Ma Harpy3K, YCTAHOBUTb MPUOOPBI VIS U3~
MEpeHUs1 BEPTUKANbHBIX sehopMalrii TPYHTA U 3AMUCATh UX HAYATLHBIC
TTOKA3aHMU4.

5.1.3.5 [lns vcnbITaHUit 06pa3LoB IPYHTA B YCIOBMSIX ITOJHOLO BOJO-
HACBIIUEHHS] HEOOXOOMMO IPEIBAPUTENIBHO 3aMOYUTh 00pas3Libl, 3aIIOJTHUB
BaHHY YIUIOTHHUTEAA BOLOMH.

IIpu viciplTaHUX TTPOCANOYHBIX FPYHTOB, UMEIOLMX MIPUPOTHYIO BIaX -
HocTb MeHplIe W), Heobxonumo OYBIRXHMTL 00pasubl 4O BIAXHOCTH,
paBHOM Wp'

O6pasiaMm HabGyxaroUuX rPYHTOB, MpeJHa3HaAYe HHBIM JUIsI ONpeie-
JIEHUS COMPOTHUBJICHUSI Cpe3y B YCJIOBHUSIX IIOJHOTO BOAOHACHIIIEHMS
nocie crabunusauuu nedopManuit HabyxaHus mpu 3aZaHHOM HOP-
MaJIbHOM JaBJICHUM p, HEOOXOAUMO NEpeAaTh 10 Hayaja 3aMayuBaHUS
IaBleHUE p.

Bpems HacelieHUs 0Opa3LOB BOAOH A0JIXHO ObITh HE MEHEE 3HAYEHUH,
yKa3aHHBIX B Tabuuue 5.1.

1
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Ta6nanuuma 5.1

Bpems ycnosHoi
Bpems Bhiiep-| cTabunH3aLuu

Bpemst HachIILEHUSA XHBaHWs CTy- |  aecopmammtt

I BOJIOH
PYHTHI oﬁpﬁu;lzﬂeélou, neHeit, He CXaTHs Ha
MeEHee KOHeYHoi cTyne-
HH, HE MeHee
Tleckun 10 MuH 5 MMH 20 MMH

I'muaucThIE (HEMpocagoYHbIe
M HeHabyxarolue):

- cymecu 3y 24

- cyNIMHKH ¢ [ < 12 6u 6u

- CYIIUHKH € Ip 2 12 124 30 Mun 12y

- IMUHB ¢ [p <22 124 124

- DIMHBL  C [p 222 36u 12y

IlpocagouHnie Kak ans  He- 30 MuH 3y
MPOCaTOYHBIX

Ha6yxaroume Jlo poctuxe- 30 MuH Kak mnsa He-
HUs YCJIOBHOM Habyxalommx

cTabWwin3alMu Je-
dopmaiiuu Haby-
xaHug — 0,1 MM
32244

5.1.3.6 IIpu npoBemeHWM HCIIBITAHMU Ha ITOBTOPHBINA Cpe3 0Opaselr
TPYHTA pa3pe3aloT Ha JBEe YaCTH OCTPhIM HOXKOM WJIM JIECKOM 10 TUIOCKOCTH
[epBOro cpesa, TLIATEJbHO 3apaBHUBAIOT TOPLIEBbIE TTOBEPXHOCTH 0GEMX
TTOJIOBUH, COeOUHSAIOT MX MEXIy coboit U moMellaloT B pabodyee KOJBLO
cpesHoro npubopa.

5.14 TlpoBegeHUe KOHCOJNHUIUPOBAHHO-OIPEHUPOBAH-
HOTO MCHBITAHUSA

5.1.4.1 TlpexBapuTeabHOE YILUIOTHEHUE 006pa3lia, 3a UCKIIOUeHHEM 00-
pa3LoB MPOCANOYHBIX T'PYHTOB, UCIBITHIBAEMBIX B BOZOHACBHILLIEHHOM CO-
CTOSIHMM, TIPOM3BOAAT NPH HOPMAIBHBIX JABJEHMSX p, NPU KOTOPBIX
OnpeJessaiOT CONpOTHBJIeHHe cpe3dy 1. HopManbHbie naBieHUs MepeaaioT
Ha ofpasell rpyHTa CTYIEHAMH A,

3HayeHus p U A, IpuBeNEHBI B Tabauue 5.2.
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Taobnuua 5.2
B Meranackansx

HopmanbHoe
AABJICHUE NTpH Crynexn
I'pyHTHI TIpeABapUTESIb- Ty
HOM YIUIOTHE- AaBneHnA
HHUH
[Teckn cpenneit xpynHocty naotHeie; muHu ¢| 0,1; 0,3; 0,5 0,1
I; <0
Ileckn cpemHeit kpynHoctw M cpenneit| 0,1;0,2; 0,3 0,05
TUIOTHOCTH;

TIECKU MENIKUE TUIOTHBIE H CPeAHel TIOTHOCTH;
cynecu ¥ cymmHku ¢ Iy €0.5;
rvabl ¢ 0 < 1 <0,5

ITeckn cpenHeil KpyrmHOCTH U MeKue prixible; | 0,1; 0,15; 0,2 | 0,025 no p= 0,1
TIECKH IIbLIEBATLIC HE3ABHMCHMO OT IUIOTHOCTH; u ganee 0,05
CYTIECH, CYTTIMHKH ¥ IuHHL ¢ Iy > 0,5

Ipuwmedanue— HopmanbHbie IaBleHUS p NPH NPEABAPUTENBHOM
yIJIOTHEHHM 06pasloB NMpOCafOoYHOrO TPYHTA, MCTIBITHIBAEMBIX B BOJAOHACHI-
ILIEHHOM COCTOSIHMH, NOJIXHH cocTasiaTh 0,3 MIla u Bo3pacTarh CTyneHaMH
Ay = 0,05 Ma.

IIpuMeuvuaHusd

1 B oTmenbHbIX cy4yasx, MpeAyCMOTPEHHBIX MPOrpaMMOil UCTILITAHMIA, MOTYT
Ha3Ha4arbes Goliee BRICOKME HOPMaibHBIC AaBICHUSA 110 CPABHEHHMIO C TPUBEACH-
HBIMHM B Tabnuue S5.2.

2 Ecnu nipu 3amaHHBIX HOPMAaJbHBIX JABJICHMAX 3aBUCUMOCTh T = f(o) Ha

HaYaJIbHOM Yy4acTKe WMEeT CYIUECTBEHHO HEJIHHEHHBIA Xapakrep, 3HAYcHHUs p
JIOMXHbI OBITh U3MEHEHBI TaK, YToOBI cobmonanacsk JMHEHHOCTb YKa3aHHOM 3aBy-
CHUMOCTH.

5.1.4.2 Kaxmyio CTyIeHb AaBlE€HUS IPH MPeIBapUTENbHOM YILUIOTHE-
HUU BBIICPXHMBAIOT B T€YeHHE BpEMEHHM, YKaszaHHOro B Tabauue 5.1, a
KOHEYHYIO CTYIIeHb — IO AOCTUXEHHUS YCIOBHOW crabwiusauuu nedop-
Mauuit cxarus obpasiia rpyHra.

3a kpurepwii yCJI0BHO# cTaGimizaiuu gehopMaLyy NPUHUMAIOT ee TIPK-
pamenue, He npespiuaomee 0,01 MM 3a BpeMd, yKasaHHOe B TabimuLe 5.1.

5.1.4.3 B npouecce npeaBapUTeJbHOrO YIUIOTHEHHS! 00pa3IloB [PYHTA,
a TIpY X MCIIbITAHMAX B BOJIOHACKIIIEHHOM COCTOSIHMM U B MEPUOM 3aMa-
YHBAHMSI PECUCTPHUPYIOT B XYPHAJIE UCITLITAHUIA BEPTUKANBHBIE AedopMa-

7
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1M 00pasuoB. B KOHLIE KaXnoil cTyneHU HarpyXeHus 3amuchIBalOT I0-
Ka3aHus NpuGopoB LIS n3Mmepenus nebopMaluit, a Ha rocieaHe cryne-
HM TaK, 4TOObI 3apUKCHPOBATL HACTYIUIEHME YCJIOBHOW CTabWIM3auuu
nedopMaLivM cxKatus oOpasija rpyHTa.

Ipu 3amaumBanuy oOpa3iia rpyHTa BEpTUKANbHBIE AedopManuu cie-
nyeT GUKCUPOBaTh MO OKOHYAHWM 3aMAyMBaHUs, a JUIS HaOyXaroumiMx
rpyHTOB PUKCUPYIOT HACTYIUIEHUE YCIOBHOM cTabunu3anuu gedopMaiuv
HaOyxaHus (tabnuua 5.1).

5.1.4.4 Tlocne mpeABApUTESIbHOIO YIUIOTHEHHUSI, €CJIA OHO NPOBOMMU-
JIoch B YIUIOTHMTENE, cliefyeT ObiCTpO pasrpy3uth oOpasen U MepeHecTH
pabGouee KoAbLO ¢ OOpa3loM B Cpe3Hyl0 KopoOky. [lanee 3akpernsior
pabouee KOJbLO B cpe3HON Kopobke, ycTaHaBIUBaloT nepdbopupoBaHHbIN
HITAMII, [POU3BOMAT PEryliMpOBKY MEXaHU3Ma HarpysKu, yCTAHABIUBAIOT
3a30p 0,5—1 MM MexXny MOABMXHOW U HEMOABMXHONM 4aCTAMU CPe3HOU
KOpPOOKU, YCTAHABIMBAIOT U3MEPUTENBHYIO AIIApaTypy WISl PEerUCTpaLiu
BEPTUKANBHBIX AedopMauMii o6pa3uia 1 3aMMChIBAIOT €€ HaYaJIbHOE ITOKa-
3aHUE B XXYpHAJlE UCIIBITAHUSI.

B ciyyae mpeBapuTe/IbHOTO YIIOTHEHKS 00pa3lioB IPYHTA B YCJIOBUSX
IMOJIHOTO BOJOHACBIIEHUS Tieped pas3rpyskoi obpasua yoaisioT BOXY M3
BaHHBI YIUTOTHUTEJISI.

5.1.4.5 Ha o6pasen, rpyHTa nepenaioT TO X€ HOpPMaJibHOE HaBJIeHUE,
NMpY KOTOPOM TPOMCXOIMUJIO IpPEABApUTENIbHOE YIUIOTHEHWE TIPyHTa, 3a
HCKITIOYEHHEM 06pasioB ITPOCagOYHOIO IPYHTA, UCITBITHIBAEMbIX B BOIO-
HACBHIILIEHHOM COCTOSSHMM. B 3TOM ciyyae HOpMajibHOE HaBICHHE IIpU
cpese goimxHo coctapists 0,1; 0,2; 0,3 MIa.

HcnrpiTaHue Ha ITOBTOPHBIM CPe3 BRIIONRSIOT IIPYH TOM X€ HOPMaJIbHOM
JaBJICHUM, TIPU KOTOPOM ObL1 OCYLUECTBJIEH EPBHII Ccpe3.

HopmanpHyto Harpysky ciefyer nepeaaTb Ha obpasel] B OQHY CTYIEHb
¥ BBUIEPXATh ee He MeHee:

- 5 MUH — IUIA [IECKOB,;

- 15 MuH — w1 cynieceit;

- 30 MMH — VI CYIVIMHKOB U IJIKH;

- 10 MHH — TIpY TOBTOPHOM Cpe3e.

5.1.4.6 Ilocne mepemayd Ha oGpasel] rPyHTa HOPMAIBHON HArpy3kKu
NPUBOIST B paboyee COCTOSIHME MEXAHU3M CO3[AHUS KacaTeIbHOM Harpys-
KY ¥ YCTPOMCTBO VISl U3MepeHus nedpopMaliuii cpe3a rpyHTa M 3anMchiBa-
IOT €r0 HayaJIbHOE ITOKAa3aHHue.

Ipu nepenaye KkacatejibHOH Harpy3KU CTYMEHSMHU MX 3HAYEHHUs JOJIK-
HBI COCTaBJIATh 5 % OT 3HaYeHUS HOPMAJIBHOW HArpy3ku, NpU KOTOPOM
Mpou3BOIAT cpe3. Ha kaXnoi CTYNeH! HarpyXeHus 3aIMchIBaloT I0Ka3a-
HUSI IpUOOPOB JUISI U3MepeHUs ePOpMaLIMi cpe3a Yyepe3s KaxXIple 2 MUH,

8
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YMEHBILAs MHTEPBA MEXIY U3MEPEHUSIMHU 10 | MUH B MEPUOJ 3aTyXaHUSI
IedopMaumu 0 €€ YCJIOBHOM cTabWIM3alvu.

3a KpuTepwmit ycJIOBHOM cTabwin3anuy fedopmaluy cpesa MpUHUMAIOT
CKOpOCTb nedopManiuu, He npesbiniaomwyto 0,01 MmMm/MuUH.

5.1.4.7 Tlpu HempepbiBHO BO3pacTalOlEN KacaTelibHOW Harpyske
CKODOCTb Cpe3a JOTXHA ObITh MMOCTOSIHHON M COOTBETCTBOBATH yKa3aH-
Hoit B Tabnuue 5.3. JedbopMaiiuy cpe3a GUKCUPYIOT HE PexXe YeM yepes
2 MUH.

Ta6bnuma 5.3

['pyHTBI CkopocTb cpe3a, MM/MUH
Ileckn <0,5
Cynecu <0,1
CyrnMHKHU <0,05
Imuuet ¢ I, < 30 % <0,02
Imunel ¢ I, > 30 % <0,01

5.1.4.8 HcnplTaHue CIEyeT CYUTATh 3aKOHYEHHBIM, €CJIU TIPH MPHIO-
XEeHHMM OYepeJHOM CTYNIeHH KacaTeJbHOM HAarpy3Ku NPOUCXOAUT MFHOBEH-
HBI cpe3 (CphIB) ONHOM uacTH o0paslia Mo OTHOIIEHMIO K JPYro Wi
obuias nedopMalms cpesa NPeBbICUT 5 MM.

Ilpu nposeseHNH cpes3a C ITOCTOSTHHOM CKOPOCTBIO 33 OKOHYaHUE MC-
MbITAHUH TIPUHHUMAIOT MOMEHT, KOTAa cpe3aiolliass Harpy3ka JOCTUTHET
MaKCHUMJIbHOTO 3HAa4YeHMs, TMocjie 4yero HabmonaeTcss HEKOTOpoe €€ CHU-
XeHHEe WK YCTAHOBJICHUE IOCTOSIHHOTO 3HAYEHMs], Wi ob1uas nedopma-
HUS Ccpe3a MPeBBICUT 5 MM.

5.1.4.9 Tlocne OoKOHYaHMSI MCIBITAHUA CJedyeT pa3rpy3uTh obpasell,
U3BJIeYb pabGoyee KOblio ¢ 06pa3loM 13 npubopa u oTodbpath Npodkl IIst
OMpeAeIeHUST BIAKHOCTH M3 30HBI cpe3a obpa3sla.

5.1.4.10 B npoiiecce MCIIBITAHMsI BEOYT XypHaJi, opMa KOTOPOTO MpH-
BeicHA B MPUJIOXKEHUU A.

515 IpoBegeHue HEKOHCOJIMIAHMPOBAHHO-HEIPEHMU-
POBAaHHOIO MCHOBITAHUS

5.1.5.1 PaGouee Kojbll0 ¢ 00paslioM IPyHTA MOMELIAIOT B CPE3HYIO
KOpoOKY M 3aKperuisior B Heil. Jlanee ycTaHaBIMBAIOT CIUIOLUIHOM LLUITAMII,
[IPOU3BOJAT PEryIMPOBKY MEXaHW3Ma HArpy3KH, yCTaHABIMBAIOT 3a30p
0,5—1 MM MeXIy NOABMXHOM ¥ HEMOABUXHOMN 4acTAMU CpE3HOM KOpo6-
KM, YCTAHABIMBAIOT IpUOOPH! I U3MepeHUst AeopMaliMM cpe3a U 3aITu-
CBIBAIOT HAYaJIbHbBIE MTOKA3aHMUS.
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5.1.5.2 Ha o6pa3el rpyHTa 1epeaioT cpasy B O[HY CTYNEHb HOPMaJlb-
HOE JaBJIEHHE p, IIPH KOTOPOM OyIeT MpOM3BOIUTELCS cpe3 obpasua. 3Ha-
YEeHUS p [PUHUMAIOT 1o Tabnuue 5.4.

Ecnu npu masnaenusix 0,125 u 0,15 MIla npoucxoauT BhIXaBIMBaHKE
TPYHTa B 3a30p MEXIY IOIBHXHOW M HEMOABIKHOW YacTsIMH Cpe3HOii
KOpOOKH, HeoOxonuMo ux ymeHbLIMTH Ha 0,025 MITa.

Ta6nuuma 54

I'pyHTBI HopmansHoe aamnenue p, MIa

I'MuHUCTBIE M OpraHo-MmHe-
pajibHble TPYHTHI C [I0Ka3aTesieM Te-

KY4ecTH:

1.<0,5 0,1;0,15; 0,2
05<I.<1,0 0,05; 0,1; 0,15
=10 0,025; 0,075; 0,125

5.1.5.3 Cpasy mocne mnepemadd HOPMAJIbHOM HArpy3Kd NPHUBOIAT B
JEUCTBHE MEXaHU3M [UISI CO3TAHMS KacaTeIbHOU HArpy3Kv M IMPOU3BOASIT
cpe3 obpa3la rpyHTa He Gosiee 4eM 3a 2 MMH C MOMEHTa NPUJIOXECHUS
HOPMAaJIbHOW HATpy3KM.

Ilpu nepenaye KacaTeqbHOI Harpy3Ku CTYIIEHSIMM MX 3HAYEHUS He
IDOJUKHBI rpesbiuath 10 % 3HaYeHUst HOPMAILHOTO JABJIEHUS, P KOTO-
POM Ipou3BonuTcst cpes (5.1.5.2), 1 NpuIoXeHue CTyNeHel JOIKHO Clie-
IoBath yepe3 Kaxapie 10—15 c.

Ilpy nepemaye HeNpepbpIBHO BO3PACTAIOLIEN KacaTelbHON HAarpyskKu
CKOPOCTb Cpe3a MPUHMMAIOT B UHTEpBajie 2—3 MM/MHH TaK, YTOObI cpe3
TIPOXOIWI B TEYEHUE YKA3aHHOTO BPEMEHM.

5.1.5.4 MoOMEHT OKOHYAHUS UCTIBITAHUS YCTAHABIMBAIOT B COOTBETCT-
BUU ¢ ykazaHUsAMH 5.1.4.8. I1o oxkoHYaHUM UCIIBITAHUSA CitenyeT 3apUKCH-
pOBaTh MAKCMMAJIbHYIO KacaTeNbHYI0 Harpy3ky B IMPOLECCE UCITBITAHUS U
MPOM3BECTH OMepaluu, npeaycMoTpeHHble 5.1.4.9.

5.1.5.5 B mpouecce ucnbITaHKs BEAYT XypHai, hbopMa KOTOPOTO IPU-
BeJE€HA B MPWIOXEHHHU A.

5.1.6 O6pa6oTKa pe3yabTaTOB

5.1.6.1 Ilo M3MepEHHBIM B NPOLIECCE MCMBITAHMSA 3HAYEHMSIM Kaca-
TeJbHOM M HOPMAJIbHOW HArpy30K BBIYUCISIOT KacaTejbHble © HOPMAJIb-
Hble HanpspkeHus T U o, MIla, no dopmynam™:

* 3nech 1 ganee 1 1<H/CM2 = 10 MIla.
10



T'OCT 12248—96

(5.1)

A
]

(5.2)

g=

NS

3

rae Q¥ F— cOOTBETCTBEHHO KacaTeJbHasi W HOPMaibHasi CMIBL K
IUVIOCKOCTH cpe3a, KH;
A~ ruiouanp cpesa, cM2.

OnpeneeHne © HEOOXOIMMO NPOBOAWTL HE MEHEE YEeM IIpY TpeX pas-
JIUYHBIX 3HAYEHUSIX P.

W3 xaxmoro 3Ha4eHUsI t BHIYUTAIOT ITONPABKY 34 CYET TPEHUS B IpH-
6ope no 3apaHee IOCTPOEHHON TapupoBouHOM KpuBoii. IIpu duxcaruu
XOJIa UCTIBITAHUT ABTOMATMYECKUMU MPUOOpPAMHM B IIOTYYEHHYIO IMarpam-
My cpe3a TaKkKe BHOCSIT IIONPaBKy 3a CYET TPEHUSI B pubope.

Ilo u3MepeHHBIM B Tpollecce UCIBITAHUS 3HAYEHUSIM nedopmanmii
cpe3a A /, COOTBETCTBYIOLMM PA3IMYHBIM HATIPSDKEHUSIM T, CTPOSIT rpadukK
3aBMCUMOCTH A /= f(z) (cM. npunoxexHue b).

3a compoTUBIEHUE TPYHTA CPe3y NPHHUMAIOT MAKCUMAIBHOE 3HAYeHUE T,
noyiyyeHHoe 1o rpaduky A / = f(t) win gMarpaMme cpe3a Ha oTpe3ke Al,
He MpeBbILIAIoUIEM 5 MM.

Ecnu t BO3pacTaeT MOHOTOHHO, TO 3a CONPOTMBJIEHUE TPYHTA Cpe3y
cTeyeT MPUHHUMATD T IIPH A [ = 5 MM.

5.1.6.2 Yoy BHYTPEHHETO TPEHUS @ U YAENbHOE CLEIUIEHHE ¢ OTpese-
JSIIOT KaK MapaMeTphbl TUHEHHON 3aBUCUMOCTH

T=0tgo+c, (5.3)

Ife T ¥ ¢ onpeneysior no ¢dopmyinam (5.1), (5.2).
Ilpu mpoBeneHHH TOBTOPHBIX CPE30B 3aBUCHUMOCTh (5.3) 3amMChIBAIOT
B BHIE

T=0tgo+(Iy+c,), 5.4

Ine X, — ynensHoe CUEIVIEHHE, OIpeaeNsieMoe IO HCIIBITAHMIO Ha
[IOBTOPHBIIi cpes;
Cc — 4acTh OBILEro yAeJbHOTO CHEMJIEHHS € 32 BHIYETOM Iy
5.1.6.3 Yron BHYTpeHHEro TpeHusi ¢ ¥ yaeabHoe cuervienue ¢, Mlla,
BBIYUCISIIOT IO GOpMYIaM:

nit o, ~-ItXc
= (5.5)
¢ nZ(,)’-(Za,)?

2—
c___E‘:,Zcr, Lo, Z10, (5.6)
nz(01)2~(201)2
11
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rI€ T; — OIBITHLIE 3HAYEHMS COMPOTUBIEHUS CPE3Y, OIPEAEIEHHBIE TIPU
Pa3IMYHBIX 3HAYEHHUAX O; U OTHOCSILHECH K OMHOMY UHXKEHEPHO-
[SONOIMYECKOMY 3JIEMEHTY WM OTAEIbBHOMY MOHOJUTY TPYHTA
(ripu n > 3);
7N — YHUCJIO MCIBITAHMUI.
NMpumeuadue— [Ing oleHkH pazdpoca 3KCHEPHUMEHTAIbHBIX JaHHBIX
Y BBISIBIICHUA OLUMOOK WCIBITAHWI TIEpea BbIYUCIEHUEM tg @ U ¢ CTPoAT rpaduk
3aBucuMocTH Tt = f (o) (cM. npunoxenue b).

5.2 MeTtoa 0qHOOCHOIO CXKATHSA

52.1 CymiHocThp MeTOIA

5.2.1.1 HcnpiTaHue rpyHTa METOAOM OIHOOCHOTO CXATUSA [POBOUSAT
IUTSL ONpefeieHus CReAYIOIMX XapaKTepUCTUK TPOYHOCTH: IIpefiesa npoy-
HOCTH Ha OJHOOCHOE cxXatue R [Uis MOAYCKAJbHBIX ¥ BOAOHACHIEHHBIX
TJIMHACTBIX TPYHTOB; COTPOTUBJCHWS HEAPEHUPOBAHHOMY CABUTY C, A
BOJOHACHIIEHHBIX [STMHUCTBIX IPYHTOB.

5.2.1.2 Tlpenen npoYHOCTH HA OJHOOCHOE CXATHUE OTPENEAIOT KakK
OTHOILEHWE TIPWIOKEHHON K 00pa3lly BEpTUKAIbHOM Harpy3ku, IIpHU Ko-
TOpOU MPOMCXOAMT paspylleHue obpa3la, K IUIOILAAM ero INepBoHadaib-
HOTO IOIEPEYHOro CeYeHUsl.

IlpuMeuyaHue— [lpeaen npoyHocTH Ui obpa3ua BOJOHACHILUEHHOTO
TPYHTa, UMCIOLIETO OTHOCUTEJIBHYK) BEPTUKATBHYIO ,llC(i)OpMaulﬂO B MOMCHT pa3-
pywenus € > 0,1, onpeaensioT ¢ y4eTOM YBEJIMYEHUS TUIOLAAH €ro NOonepeyHoro
CCYCHUA.

5.2.1.3 J11s1 vicTibITaHU# MCTIOb3YIOT 0Opa3iibl TPYHTa HEeHapylIeHHOro
CJIOKEHMUSL.

JJ1s1 MOJIyCKaJIbHBIX TPYHTOB BJIaXHOCTh UCIILITYEMOro 00pasiua JoIKHa
COOTBETCTBOBATH IPUPOJIHOM BAAXHOCTH, BO3AYIIHO-CYXOMY UM BOJIOHa-
CBHILLIEHHOMY COCTOSIHMIO, [UISi BOOOHACBIILEHHBIX TIMHUCTHIX I'PYHTOB —
NPUPOIHON BIAXHOCTH.

5.2.1.4 [ns noayckalbHBIX TPYHTOB oOpasell HOJMXEeH UMETh opmy
uuauygapa guamerpom oT 40 no 100 MM ¥ OTHOLUEHMEM BBICOTHI K Aua-
Metpy oT 1:1 mo 2:1 wiu ¢opMy NpsiMOYTOJBHOrO Napauiefenunesa ¢
TOPUEBLIMH TpaHsaMu pasMepamu oT 40 x 40 no 100 x 100 MM u oTHoOIUE-
HMEM BBICOTHI K pazMepy pebpa TopieBbix rpaHelt ot 1:1 no 2:1. TopueBbie
IMOBEPXHOCTU 06pa3La MOJXKHBI 6bITh OTULIM(OBAHEL.

s TIMHUCTBIX IPYHTOB 0Opasell JOoJXeH UMeTh GopMy LIMJIMHApA
IaMeTpoM He MeHee 38 MM U OTHOLLEHUEM BBICOTHI K tuametpy 2:1.

MIpumeuanuns

1 TIpu cooTHOLIEHMM BHICOTH K JMaMeTpy (MM pasMepy peGpa TOPLEBBIX
rpaneii) 1:1 obpasewu crnesyeT M3roTaBIUBaTL BO3MOXHO OONBIIETO AaMeTpa (Win
€ BO3MOXHO OonblmINM pasMepoM pebpa TOpLEeBOl IpaHH).

12
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2 O6pasen; TPEIMHOBATOTO WK BbIBETPEIOrO MONYCKANBHOTO TPYHTA JOMXEH
HMMETh AMaMeTp (WM pa3mep pebpa TopLeBoil rpaHH) He MeHee 60 MM.

3 O6pas3ew NOJYCKATLHOTO IPYHTA, HMEIOIUUIA CKBO3HbIE TPELMHEI, BUAMMEIE
HEBOOPY>XCHHLIM I'NTA30M, HE JIONYCKACTCsA K MCIIBITAHUIO.

522 O6opynoBaHue U nMpubGOPEHI

B coctaB ycTaHOBKM ISl MCIIBITAHMUSI TPYHTA HAa OXHOOCHOE CXAaTHe
JOJKHBI BXOAUTD:

- MEXaHU3M [UISl BEpPTUKAJIbHOIO HarpyxeHus obpasua (mpecc ¢ rua-
PaBIMYECKMM IIPUBOIOM — JJIS1 TOJNYCKAJIbHBIX TPYHTOB, IPUOOP OMHOOC-
Horo cxartus HUITI-10 wnu T1-12M — mig IJIMHUCTBIX TPYHTOB JIMGO
JIpPYToii MOAXOASIIUIA Mpecc);

- YCTPOMCTBO [UISl MU3MEPEHUS BEpTUKAIbHOU AecdopMaliu obpasua.

IlpumMeuaHue — [liurel npecca JOMXHBI GLITL OTIIOIVUPOBAHDL.

523 MloprotoBKa K UCINBITAHUIO

5.2.3.1 OGpasel rpyHTa U3roTaBIMBAIOT C yUeToM TpeGoBaHuit 5.2.1.3
u S5.2.14.

Jlnst Bcex 06pasiioB MOMUMO OIIpeNeIeHUs HEOOXOAUMBIX PU3NYEeCKUX
XapaKTePUCTUK JOJIXKHBI GbITh OTMEUEHbI XapaKTepPHbIE OCOOEHHOCTH (CJI0-
HCTOCTbh, TPELMHOBATOCTb, HAIMYUE BIUIIOYEHUH U Ap.).

5.2.3.2 OGpa3ze1; BOTOHACKHIILIEHHOIO MNIMHMUCTOrO FPYHTA, U3TOTOBJIEH-
HBIf METOIOM PEXYIIEero KOJblia, M3BJIEKAIOT U3 KOJblida ¢ IIOMOLUbIO
BBITAJIKBATEJIS.

5.2.3.3 O6pa3zew rpyHTa MOMEINAIOT B LIEHTPE OMOPHOM ILIMTHI fipecca
(MM croivKa Mpubopa OMHOOCHOTO CXAaTHs) U MPUBOMST B COMPHUKOCHO-
BEHHME C HUM BEPXHIOIO IUIOLIAIKY Ipecca.

5.2.3.4 YcraHapiauBalOT NMpUOOpPBI It U3MEPEHUS PUKIAABIBAEMOTO
yCWINS W TepeMelleHMs Topla obpaslia M 3alUChIBAIOT UX HaYaJbHbIE
MMOKa3aHU.

5.24 IIpoBeneHHUEe UCIOBITAHUSA

5.2.4.1 HarpyxeHue McrbiTyeMOro obpasLa rpyHTa IpoM3BOAST paB-
HOMEpHO, 6e3 yIapoB, YBEJIMYMUBasi HArpy3Ky HEMPEPLIBHO C 33JaHHOM CKO-
POCTBIO HarpyXeHusi WK CKOPOCTHIO AebopMUpoBaHUsT obpaslia rpyHTa.

CxopocTh HarpyXeHus obpasiia IOJyCKaIbHOrO IpyHTa HOJIKHA CO-
cranath 0,01—0,05 MIla/c.

Harpyxenue obpasua rIMHHCTOrO PYHTA IMPOU3BOASAT CO CKOPOCTHIO
MPHUPAIIEHHS OTHOCUTEIRHOM BepTHUKAIbHOM nedopMauuu obpasua 0,02
3a 1 MMH, HJIM CKOPOCTb HAarpyeHust BHIOMPAIOT B 3aBUCUMOCTH OT Ipe[l-
Ioj1araeMoii MPOYHOCTU IPYHTA TaKMM 06pa3oM, YyToObl BpeMsi IpoBefe-
HHUS UCIBITAHMUSI COCTABWIO S—7 MMH.

5.2.4.2 WcnseiTaHKWe MPOBOMSAT IO pa3pyllieHus: obpasua. B ciayyae uc-
MBITaHUs 00pasiia NIMHUCTOrO IPYHTA IIPU OTCYTCTBUM BUAMMBIX [TPU3HA-

13



T'OCT 1224896

KOB pa3pyLICHHUs UCIBITAHME MPEKpallaloT MpU OTHOCHTEJbHONU BepTH-
kansHoit nedopmaumu obpasua € = 0,15.

5.2.4.3 B npoliecce MCIBITAaHUS BEAYT XypHas, ¢opMa KOTOPOTO MpH-
BeEHa B NIPUJIOXKEHUH A.

52.5 O6paboTka pe3ynabTaToOB

5.2.5.1 Tlpenen mpoyHocTH Ha ogHoocHoe cxatue R, MIla, momy-
CK&JIBHOTO IPYHTa U IIMHHUCTOrO IpH € < 0,1 BBIMMC/SIOT C TOYHOCTBIO
0,1 MI1a o dopmyne

R=£, (.7)

rae F — Harpyska, Iip¥ KOTOpPOii MPOMCXOAUT paspyluenue, KH;

Ay — HayanpHAas IUIOLIANk TOTIEPEYHOro CeYeHus: 06pa3La rpyHTa, cM2.

Ilpenen OpoYHOCTH TIMHHCTBIX IPYHTOB Ipu € > 0,1 BBHIYUCHSIOT 110
dopmyie (5.7), rae BMecTo Ay MPUHUMAIOT TEKYILUYIO IUIOIIAAb CPEAHETO
HOIEpeYHOro ceyeHus obpasua A, cM2, BBIYMCIEHHYIO B COOTBETCTBHH C
NpUWIOXeHueM B.

5.2.5.2 ConporuBieHue HexpeHUpOBaHHOMY casury c,, MIla, Bomo-
HACBIIICHHOTO IJIMHUCTOTO IPYHTa, COOTBETCTBYIOIIEE CHEIUIEHUIO IPyHTa
MIPY HEKOHCOMUAUPOBAHHO-HEIPeHUPOBAHHOM UCHBITAHHHU, OIPEEIISIOT
10 3HAYEHUIO Ipenesia MpoYHoCcTH 1o (opmyne

R
C=75- (5.8)

5.3 MeToa TPeXOCHOIO CIKATHSA

5.3.1 CyurHoeTh METOIA

5.3.1.1 HcneiTaHue IpyHTa METOJOM TPEXOCHOIO CXAaTHSA IIPOBOAST
JUIsI OTIpefie/IeHHs CIIEAYIOLIMX XapaKTePUCTHK IIPOYHOCTH M AedopMupy-
€MOCTH: YI/Ia BHYTPEHHEIO TPEHUS @, YAEIBHOTO CLEIUIEHUS C, COTIPOTUB-
JICHUSI HeIPeHUPOBAHHOMY CABUTY c¢,, monyiss aebopmauuun E u
ko3¢ duLMeHTa TnonepeyHoil gedopMauuu v I [ECKOB, INIUHHMCTHIX,
OpraHO-MHMHEPAIbHBIX M OPraHUYECKUX TPYHTOB.

5.3.1.2 DTH XapaKTepUCTUKHU OTPENEISIOT IO pe3y/IbTaTaM HCIIbITAHUI
006pa3LoB FPyHTa B KaMepaX TPEXOCHOIO CXaTHs, NAIOLIHUX BO3MOXHOCTD
60KoBOro pacmMpeHusi 06pasia rpyHra B YCJIOBHSAX TPEXOCHOIO OCECUM-
METPHYHOIO CTATHYECKOTO HArPYXEHUA IPU G| 2 0; = O3,
[I€ ©; — MaKCUMAJbHOE I[IABHOE HAIpPSKEHUE;
6, = 63 — MMHUMAJIbHBIE, OHH X€ IMPOMEXYTOIHbIE [JIABHbIE HAIIPSKEHUS.

Peayneratel ucnbitaHuit ohopMistior B Buae rpadMkoB 3aBHCHMOCTEN
nedopmanmii 06pasiia oT Harpy3ku 1 U3MeHeHHs JeopMaliuii BO BpeMEHH.

14
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5.3.1.3 HcnbltaHus BepTUKAIbHOI HArpy3koil NpoBOJAT NMPH 3aJaH-
HOM BCECTOPOHHEM AABJEHUHU Ha o6pasel] rpyHTa WIU 3aIaHHOM CpeaHeM
HOPMAJIBHOM HAIpSIXKEHUH.

IIlpuMeuaHus

1 3HayeHMs 3aaHHBIX BCECTOPOHHMX JABJIEHMI U CPENHUX HOPMAJbHBIX Ha-
NpSKEHUH OMpeAensloTcs B IpOrpaMMe MCTIbITAHMI B 3aBUCMMOCTH OT TIpeario-
JIaraéMoro COCTOsTHMA B MCCJICAYEMOM IPYHTOBOM MacCCHUBE.

Hpu OTCYTCTBUM JAAHHLIX 3HAYCHUA BCCCTOPOHHEIO HABJACHHUA MOTIYT ObITh
TIPUHATHI 110 Tabnuue 5.5.

2 Ilpu HanMyuMM crieuMaNnbHOro OGOCHOBAHHA MOTYT ObITh NPUHATHL ApYrue
TPAaCKTOPHH HArpyXCHHA 06pa3ua IpPYHTa NPpH UCNbITAHUAX.

5.3.1.4 WicnbiTaHust IS OMNpeAeieHUss XapaKTepUCTUK IPOYHOCTH
MPOBOAAT He MEHee YeM JUIS TpeX o6paslioB MCCIeAyeMOro rpyHTa [pu
Pa3TMYHBIX 3HAYEHUSX BCECTOPOHHEro NAaBJIEHUs Ha oOpa3seL.

Hcnbitanua AN ONMpeAeeHUs XapaKTePHCTUK AehopMHpPYeMOCTH
MIPOBOJAAT IpH 33JaHHOM BCECTOPOHHEM JAaBjIeHUU Ha oOpasell.

5.3.1.5 HcrneitaHus MPOBOIST IO CICAYIOIIMM CXEMaM:

- HEKOHCOJHJIMPOBAHHO-HEAPEHUPOBAHHOE UCIIBITAHUE — UIS OIIpe-
JeJIEHUsI COMPOTUBJIEHMS] HEAPEHUPOBAHHOMY CIBHTIY BOJOHACHIILIEHHbIX
TJIMHUCTHIX, OPTaHO-MHUHEPAIIbHBIX ¥ OPTAHUYECKUX I'PYHTOB NIPUPOAHOM
IUIOTHOCTH,

- KOHCOJHIMPOBAHHO-HEAPEHUPOBAHHOE KCIIbITAHUE — JJIS1 OIpee-
JIEHUS XapaKTePUCTUK IIPOYHOCTH IIMHHMCTHIX, OPraHO-MUHEPAIBHBIX U
OpraHMYeCKMX IPYHTOB B HECTAOMJIM3UPOBAHHOM COCTOSIHMM;

- KOHCOJHIMPOBAHHO-IPEHMPOBAHHOE MCHbITAHME — i1 Olpenese-
HMSI XapaKTepUCTUK MPOYHOCTH U Ne(POPMUPYEMOCTH JIIOOBIX TUCIIEPCHBIX
TPYHTOB B CTaOWJIM3MPOBAHHOM COCTOSTHUU.

5.3.1.6 Jlnst dcripiTaHUM KCITONB3YIOT 00pa3Libl FPYHTa HEHAPYLIEHHOTO
CJIOXEHMS C IPUPOAHOM BIAXHOCTbIO WJIK 00pa3libi HAPYILIEHHOTO CJIOXe-
HMS C 3afaHHBIMM 3HAYEHUSIMHM TUIOTHOCTH U BJIAXHOCTH.

5.3.1.7 OOpasupl JOJKHBI MMeTh (GopMy LIMIMHIOpPA JUAMETPOM He
MeHee 38 MM U OTHOLIEHMEM BBICOTHI K AuameTtpy oT 1:2 mo 1:2,5.

532 O6opynoBanue ¥ nNpubopHl

5.3.2.1 B cocTaB yCTaHOBKM JUISI MCIIBITAHUS I'PYHTOB METOIOM TpEX-
OCHOTO CXAaTHUs1 TOJIXXKHBI BXOIUTD:

- KaMepa TPEeXOCHOTO CXaTusl ¢ HaGOpOM XECTKHX CIUIOIUHBIX U Tep-
¢opUpPOBaHHbIX IITAMIIOB ¥ YTUIOTHUTENEH K HUM;

- YCTPOMCTBO Iy CO3NaHMsl, IIONACPXKAHUS U U3MEPEHUS JaBICHUSI B
Kamepe;

- MEXaHM3M U BePTHKAJIBHOTO HAarpyXeHus obpasla;

- YCTpOICTBa il U3MEpPEHHUs BEPTUKAIBHBIX U 00BeMHBIX aedopMa-
LMt 06pasla;
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- NpUOOPBI WISt U3MEPEHUSI NABNEHKS B TTOPOBOM XMAKOCTU 0Opaslia
(ycTpoiicTBa, OCHOBAHHBIE HA KOMIIEHCALIMOHHOM MpPUHLMIIE, U JATYMKH
IOABJIEHUS BBICOKOI XECTKOCTH);

- pe3uHoBble 000JIOYKM TONIIMHOMN He Gonee 0,25 MM;

- pacluMpuTeNb JUTS 3aKII0YeHuUs o0pasla B pe3MHOBYIO 000JI0YKY.

HpuHuunuaneHas cxeMa KaMepbl TPEXOCHOIO CXaTHsl [IpMBENEHA B
npwioxeHuu I

5.3.2.2 KoHCTpYKIIMSI KaMepbl TPEXOCHOIO CXATHs JOJDKHA obGecredm-
BaTh:

- O0KOBOE pacuIMpeHue obpasna;

OTXaTue BoJbl U3 obpasiia;

- TePMETUYHOCTb OCHOBHBIX JeTalIel;

- MUHMMAQJIBbHO BO3MOXHOE TPEHME LUTOKA BO BTYJKE KaMmephl.

5.3.2.3 HzmepuresbHble ycTpoiicTBa (NprOOpBI) KOJIKHBI obecrieum-
BaTb MOTPEIIHOCTb:

- TIPM U3MEPEHUM BEPTUKAJIBHON HArpy3kM Ha obpasen — He Oosee
1 % ot Harpysku NMpH paspyllueHUH obpasua;

- IpY U3MEPEHMH AABJIEHUS B KaMepe — He 6oJjiee 2 % OT 3alaHHOrO;

- TIp¥ U3MEPEHMU BepTUKaIbHOM JAedopmaumu obpasua — 1o
T'OCT 30416,

- NpY u3MepeHUu oObeMHbIX Jedopmauuit obpaspa — He OGonee
0,03 % ot HavanbHOro 0GbeMa oGpasua.

5.3.2.4 KaMepy TpeXOCHOro CXaTus TapupYIOT B COOTBETCTBUU C Tpe-
6oBaHUsAMU npwioxeHus M.

5.33 IToaroToBKa K UCOBITAHUHIO

5.3.3.1 OOGpasel] rpyHTa U3rOTaBJMBAIOT C YYETOM TpeboBaHMit 5.3.1.6
u 5.3.1.7.

IIpumeyanue—]lng yMEHbIIEHUS] TPEHHUS B TNPOLIECCE BbIpe3aHHs
obpa3ua ¢ MOMOLUBI0 LWIMHAPUYECKON (HOPMBI €¢ BHYTPEHHMI AUAMETP MOXET
ObITb HECKOJILKO 0O0JIbllie BHYTPEHHETO AMaMETPa PeXYille KPOMKH.

5.3.3.2 O6pasew; rpyHTa HEHAPYLIEHHOTO CJOXEHMs, U3TOTOBJICHHLIN
METOJIOM PEXYILEro KOJIbLIA, U3BJIEKAIOT U3 KOJbLIA C TOMOLUBIO BBITAJIKM-
BaTeJIsl, UBMEPSIIOT €10 AUAMETP U BBICOTY M B3BEIHMBAIOT.

Topubl o6pasiia MOKPBIBAIOT BAAXHBIMU OYMaXHbIMU WIbTpAaMHU U
ITOMELIAIOT ero Mexay mramnamu. C [oMolpio paciiupUTeNs, KOHCTPYK-
LIMSI KOTOpOTo MpuBejieHa B npwroxeHuu E, Ha obpasel| HaeBalOT pe3u-
HOBYIO 000JI04Ky. 3aKperuisiior 060JI04KY Ha OGOKOBBIX MOBEPXHOCTSIX
LITaMITOB PE3WHOBBIMU MM METAUTMYECKUMHU YIUTOTHUTEISIMHU.

5.3.3.3 OG6pa3sey rpyHTa co IITAMIIaMH IIOMEILAIOT HA OCHOBAHME Ka-
Mepsl. Jlo noMeleHus o6pasLa BoJOHACHILIEHHOTO IPYHTa CUCTEMY TpY-
60K, NOABOASIUMX BOAY K IUTaMIaM, U OTBEPCTUS B LUTAMIAX 3aIIOJHSAIOT
JUCTWUIMPOBAHHON [€3a3pMPOBAHHOI BONOW IO IMOSABJIEHUSI €€ Ha Io-
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BEPXHOCTH LITAMIIOB M BLITECHEHUS MMy3bIPbKOB BO3Ayxa. Manuex Boast
youparT GuIbTpoBaibHON Gymaroil.

5.3.3.4 OOpazel] CBA3HOTO rPyHTa HAPYLLIEHHOTO CJIOXEHUS C 3alaHHBIMU
3HAYEHUSIMH TUIOTHOCTH U BJIQXHOCTH, U3TOTORIEHHbII B pa3beMHOI (hopme
METOIIOM IIOCJIOMHOIO TPaMOOBAHUSI UJIM TIOJ TIPECCOM, U3BJIEKAIOT U3 pa3b-
eMHO dhopMBI M IPOBOJAT OMeEpaLMHy, yKaszaHHbie B 5.3.3.2 u 5.3.3.3.

5.3.3.5 Ilpu usrotoBiieHMH 00pa3ila HECBSI3HOTO IPYHTA HAPYLIEHHOIO
CJIOXEHUS] Ha BHYTPEHHIOIO TIOBEPXHOCTb (POPMBI NPEABAPUTENILHO TTOME-
LIAIOT PE3NHOBYIO 000J104KY, KOH1{bl KOTOPO# 3aru6aloT Ha Kpasi GopMbI.
OcHoBaHKeM o0pa3ia CAyXMT IUTaMIl, TOKPBITHIA GYMaXHBIM (GUIBTPOM.

5.3.3.6 OOpasel] HECBSI3HOIO TPYHTA IIOMELIAIOT HA OCHOBaHWE KaMephl B
dopme. KoHipl pe3sMHOBOIl 000NIOYKM 3aKpeIuistioT Ha wramnax (5.3.3.2).
3arem pazbemHyto ¢popmy cHumMaloT. o cHsitust GopMbi 00pasel] BAKYYyMUPYIOT
C NOMOLIIBIO BAKYYMHOTO Hacoca, co3napasi paspexeHue He 6onee 0,01 MITa.

5.3.3.7 Tlocne nomeieHus: obpaslia HA OCHOBaHWE KaMephl I1POBOIST
CJIeayIOLIHe OIepaLuu:

- KOPITYC KaMephbl C MOJHSITHIM B BEPXHEE IMOJIOXEHHUE IUTOKOM ycTa-
HaBIMBAIOT Ha OCHOBAHHE M NMPOBEPAIOT MOJIOXKEHKUE IITOKA O OTHOHIe-
HMIO K 1IeHTpY 00pa3ua;

- KOpIIyC KaMephl 3aKpEILISOT HA OCHOBaHUU;

- 3aNOJNHSIOT KaMepy paboyeil XXUAKOCTBIO (IMCTWLIMPOBAaHHOMN Mpo-
KUITSTYEHOM BOJOI) C MOJIHBIM yIAJIEHUEM ITy3bIPHKOB BO3IyXa;

- YCTaHABIMBAIOT MPUOOP A1 UBMEPEHUS BEPTUKAIBHBIX AedopmaLuit
obpasua;

- MNPUCOEIUHSIOT NMPUOOPHI Ij1s1 U3MEpPEeHUsT 00bEeMHBIX AedhopMaLui
o6pasua rpyHTa ¥ (WiM) AaBJI€HUS B IIOPOBOM XUAKOCTH (B 3aBUCUMOCTH
OT CX€MBbI UCIIBITAHUIA);

- 3aNMCHIBAIOT HAYaJIbHbIE 1TOKA3aHUS MPUOGOPOB.

534 IIpoBeneHHe HEKOHCOJUAUPOBAHHO-HEIApPEHHU-
POBaAaHHOTO UCNBITAHUSA

5.3.4.1 IlpesBapurenbHoe 00xaThe 0Opa3lia OCYIIECTBISIIOT B COOTBET-
CTBUH C IPOrpaMMOii UCTIBITAHUIA WIN TIPOU3BOISAT B YCJIOBHUSIX OTCYTCTBUSI
ApeHaXa BCECTOPOHHUM JIaBIeHUEM B KaMepe, PaBHbIM CPeHEMY TMOJHO-
MY NaBJ€HHIO, BO3ACHUCTBYIOLLIEMY Ha IPYHT B YCJIOBMSIX MPUPOIHOrO 3a-
JieraHusi, B reyenue 30 MUH.

5.3.4.2 BepTukajbHOe HarpyXeHue HCIBITYeMoro obpasla MpOU3BO-
IST paBHOMepHO, 0e3 yaapoB CTYNEHSIMH Harpysku, paBHbiMu 10 % or
3¢ (deKTUBHOro HanpsXeHUs: B 0Opastie [pyHTa focie NpeaBapuTebHOro
06xaTHsl, ONpeNeIsieMOro Pa3HOCTbIO MEXIY ITOJIHEIM JaBlieHHEM B KaMe-
pe 1 HaBjIeHUeM B IMOPOBOM XUAKOCTU oOpa3ua, Wiy OT 3HAUCHUST BEpTH-
KaJbHOro 3¢ (dEKTHBHOIO GHLITOBOrO HaBJIEHUS, 33JaHHOTO HPOrpaMMoil
UCIBITAHUIA, C UHTEPBAaMU 15 ¢ WK HernpepbiBHO, obecreYnBast Ipupa-
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LIeHUEe OTHOCUTEIBHOMN BepTUKANbHOM necdopMauuu obpasna rpyHra 0,02
3a 1 MuH.

5.3.4.3 Ilokasanus npubopa Ui U3MEepeHHs BEpTUKAJIbHOI nedopma-
UMK obpa3la rpyHTa 3alMCBIBAIOT HAa KAXIOH CTYMEHH HarpyXeHus (o
JOCTWOKEHMM 3aIaHHON HArpy3kv) wiM uepe3 15 ¢ Npu HempephiBHOM
yBEJIMYEHUH HArpy3KHu.

5.3.4.4 UcnbiTaHue TpOOJIKAIOT O MOMEHTAa paspylleHusl oGpaswa
WM IO BO3HMKHOBEHHUS TUIACTUYECKOTO TeYeHUs O3 MpUpaIleH s Harpy3-
Kd. [Ipy OoTCYTCTBUM BUAMMBIX IIPU3HAKOB Pa3pylleHHUs UCIIBITAHUE TIpe-
KpalfaloT NpH OTHOCHUTEJILHON BepTHKaNIbHON Aedopmaimu obpasua
rpyHra g; = 0,15.

5.3.4.5 ITocie OKOHYAHMSI MCIBITAHUS OOpasel] rpyHTa pasrpyxator,
cOpackIBAIOT AaBJIEHUE B KAMEPE U CIUBAIOT Paboyylo XHUIAKOCTB.

5.3.4.6 OGpa3sel] IrpyHTa M3BJEKAIOT U3 KaMepbl U OTOUPAIOT U3 HEro
poOBI JUII KOHTPOJBHOTO ONPEAECHUS BIaAXHOCTH.

5.3.4.7 B mpoliecce UCTIBITAHUSA BEAYT XypHaN, ¢oopMa KOTOPOro Nnpu-
BelileHa B NIPWIOXEHUU A.

5.3.5 [IpoBeneHue KOHCOJHUIMPOBAHHO-HEAPEHUPO-
BAHHOTO MCINBITAHUA

5.3.5.1 O6pasen YIUIOTHSIIOT BCECTOPOHHUM JIaBJIEHUEM B KaMepe o3,
3a0aHHBIM [pOTPaMMOM MCHBITAHUNW WIH MPUHATHIM 1o Tabmuie 5.5.
JlaBnenue mepenawot cryrneHsamy (tabnuua 5.5). Ilpu 3Trom obecrieunBaioT
OTXaTHe BOOBI U3 00pasla rpyHTa.

TaG6nuuma 5.5
B Meranackansax

JlasneHue B Kamepe o
IpynTo npu npcnaapmenzﬂox\: CTYI;H"
YIUIOTHEHUM AaBneHUs

Ileckn KpyriHble U CpPEOHEH KPYMHOCTH 0,1;0,3;0,5 0,1
TINIOTHbIC
Inunbl ¢ I <0
Ilecku cpemHedl KpYMHOCTH CpeaHei 0,1;0,2;0,3 0,05
TUIOTHOCTHM, TECKUM MeJKUe IUIOTHbie H
CpeAHEel IUIOTHOCTH
T'nuHucThIe: cynecu n cymimHKu ¢ 17 £ 0,5,
rvHel ¢ 0 < I1 £0,5
Ilecku cpegHeil KpPYITHOCTH M MeNIKHE 0,1; 0,15; 0,20 0,025 o
pBIXJIble, MECKU TIbUIEBaTbie HE3aBHCHMMO 63=0,1
OT IUIOTHOCTH U Janee
I'miaMcThIe: cynecH, CYITIMHKHM, TJIMHBI C 0,05
I >05
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Oxonuanue mabauys 5.5

JasneHue B KaMepe o3 Crvnenn
I'pyHTHI MPH NpeABapUTEIbHOM na;ynr;}xuﬁ
YIUIOTHEHHH
OpraHo-MHHepanbHEIE M OpraHu4ec- 0,05; 0,075; 0,1 0,025
KM€ TPYHTHI

Il PUMECYAHUC— Hpu GOoNbLIMX 3HAYCHUSIX 33aJAHHOrO JaBJIEHUS B
KaMepe CTYNCHH JaBJICHUSA IIPUHUMAIOT paBHBIMHA 10 % ot xoHeuHoro HOaBJICHUA.

5.3.5.2 Kaxayio cTyneHb BCECTOPOHHEro HaBJEHHUS NPU KOHCONMAA-
LIMM BBIIEPXUBAIOT HE MEHee:

- 5 MUH — IS TIECKOB;

- 15 MMH — 1S TIMHUCTHIX, OPraHO-MHUHEPAJIBHBIX ¥ OPraHU4YECKHUX
IPYHTOB.

KoHeuHy10 CTyTieHb AaBJeHHUs] BbIIEPXKUBAIOT O YCIOBHOM cTabunusa-
11 o6peMHOM AedopMany obpasua rpyHTa.

5.3.5.3 3a kpurepuii ycioBHO# ctabuinn3auun o6beMHO fedopmauu
obpasLa rpyHTa NpUHUMAIOT IPUpPALLiEeHUE OTHOCUTENIbHON OOBEMHOI Jie-
dopmaunm, He npessiuaioniee 0,0003 3a Bpemsi, ykazaHHoe B Tabuiie 5.6.

Ta6bauua 56

Bpemsa ycinoBHO#M cTa6unu3auuu -I
Fpynmst poﬁbe{moﬁ nedopmauuu, Y
ITeckn 0,5
I'nuHucThIE:
- cynecu 6
- CYIJIMHKH:
cl,<12 6
ch>12 12
- IJIMHBI 24
OpraHo-MuHepanbHbIe 24
U OpPraHMYECKHE I'PYHTHI

IIpuMevyaHus

1 TIpu n3MepeHnH oGbeMHBIX AedopMalMit TeMIepaTypa paboyei XUAKOCTH
He JO/DXHa MeHAThes Oonee yem Ha 1 °C.

2 135 TPYHTOB CO CTETEHbIO BIIAXHOCTH S, ~ 1,0 00bemHbie edopmarvy obpasiia
FPYHTA MOTYT ObiTh M3MePEHHI 10 06BEMY BOJIBI, BHITECHEHHON U3 obpasLia.

5.3.5.4 Orcuetsl o NpUdOPY LISt UBMEPEHUS 00BeMHOM AedopMaLiii
ofpa3lia rpyHTa 3alMChIBAIOT HA KaXIOHN CTYIIEeHH BCECTOPOHHETO JaBJie-
HHUS B KaMepe, a Ha KOHEYHOH CTyneHM NaBJIeHUs
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- yepe3 0,5 ¥ — juis1 neckos,

- yepe3 1 ¥ B TeyeHue pabouero AHS, Jajlee — B Hayajle U B KOHIE
pabouero AHS IO YCJIOBHOM cTabmiu3aluu o6beMHoit fedopmaru — mis
[JIMHUCTEIX, OPTaHO-MUHEPAIBHBIX X OPraHUYECKUX TPYHTOB,

5.3.5.5 Tlocne yIIOTHEHUS TIEPEKPHIBAIOT APEHAX Y IPOBOASIT MCIIbI-
TaHus o6paslia rpyHTa B cOOTBETCTBUM ¢ 5.3.4.2—5.3.4.6. TIpu >1OM CTY-
[TeHU AaBAeHUS MPUHUMAIOT paBHBIMU 10 % OT 3a1aHHOro BCECTOPOHHETO
IIABJIEHUS] B KaMepe.

5.3.5.6 B mipoluiecce WCIBITAHMA BELYT XypHaT, GopMa KOTOPOro MpH-
BeJCHA B MPUJIOXKEHUU A,

53.6 NMpoBeneHWe KOHCOJNUAMPOBAHHO-IPEHUPOBAH -
HOTO UCNBITAHUSA

5.3.6.1 O6pasel; rpyHTa YIUIOTHAIOT B COOTBETCTBUHU ¢ 5.3.5.1—5.3.5.4.

5.3.6.2 Tlocne yrioTHeHHs oGpaseL] IPYHTA HCTIbITHIBAIOT [UISI OTIPese-
JIEHUSI XapaKTepUCTUK IPOYHOCTH B COOTBETCTBUU ¢ 5.3.6.3—5.3.6.8, a mast
onpesesieHus] XapakTepUCTUK AeGOpPMUPYEMOCTH — B COOTBETCTBUM C
5.3.6.9—5.3.6.12.

5.3.6.3 Tlpu UCIIBITAHUSX IS OMpPeAeNEeHMsT XapaKTEPUCTUK IIPOYHOC-
TH 06pa3el] IpyHTa HarpyXalT BepTUKaJIbHOW HAarpyskoi mpu cobiione-
HUU CJIERYIOLIMX YCIIOBHIA:

- TIPH [TOCTOSIHHOM BCECTOPOHHEM HABJIEHUM B KaMepe o3 — [UIs1 TIECKOB;

- TIPY IIOCTOSIHHOM BCECTOPOHHEM HABICHMHM B KaMepe ©3 Wi NpuU
ITOCTOSTHHOM CpelHeM HOPMAaJbHOM HAaINpsSDKEHUM B obpasie — ISl MIH-
HUCTHIX, OPraHO-MUHEPAIBbHBIX ¥ OPFaHUYECKUX TPYHTOB.

5.3.6.4 [Ins coxpaHeHHs ITOCTOSHCTBA CPeIHEro HOPMAJIBHOTO HaIpsi-
XeHUsI B 00paslie Mpu NMPWIOXECHUHM HArpy3KH YMEHBILAIOT BCECTOPOHHEE
IaBJACHUE B KaMepe Ha A o3.

3HayeHue A o3, MIla, onpenensior no dbopmyine
AF
34°
rae AF — npuvpalienue BepTUKAJIbHOM HArpy3ky Ha Kaxqoi CTYNEeHM

HATPYXEHHUS. WIM 32 5 MHH IpYM HENpepblBHOM YBEIMYEHHM
Harpy3kH, KH;
A — mnolags MolepeyHoro cedeHust obpasua, cM2.

5.3.6.5 BeprukanbHoe maBlieHMe HA oDOpasell MepesaloT CTYNEHSIMH,
paBHbIMH 10 % OT 3alaHHOrC BCECTOPOHHETO MABIEHUSI B KaMepe, WM
HETPEePbIBHO, obecrequBasi NpUpalieHne OTHOCUTENbHONW BEPTHKAIbHOM
nedopMmaunu obpasua rpynra 0,003 3a 1 Mun.

5.3.6.6 Ilpu nepenaye HAarpy3ku CTYNEHSAMH KaXIylO CTyIeHb Harpy-
XCHHS BBIAEPXKUBAIOT A0 YCJIOBHOM CTabWIM3alMU BEPTUKAIBHOM fedop-
MauuM obpasua, 3a KpUTepuil KOTOpOHW IPMHMMAIOT MpHUpallcHHE
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OTHOCHTEJIbHOM BEPTHKAJIBbHOM Aedopmalriuu, He nmpesoiitaoiee 0,0001 3a
1 MuH.

5.3.6.7 OrcueTsl o HpubOpy IUIsi U3MEPEHUsT BEPTUKAIBHOM Aedop-
Malgi o0pasiia rpyHTa 3aMKuChIBAIOT Yepe3 Kax/ble 2 MUH, a TpH 3aTyXa-
HUM gedopMauun — yepe3 1 MUH.

5.3.6.8 HcneiTanue npoBoaaT Ao paspyileHuss obpasua (5.3.4.4) u
Jajyee TIPOBOLSAT ONEpaLy B cooTBeTcTsHy ¢ 5.3.4.5, 5.3.4.6.

5.3.6.9 Ilpu vcnbITaHUAX IUIS OTIpEReIeH s XapaKTepUCTHK fedopMHu-
PYEMOCTH BEPTHKAJIbHOE AaBjieHHe Ha oOpa3ell MepeAaloT CTyNeHsIMU TIp1
HOCTOSIHHOM BCECTODOHHEM JIaBIEHUHU B KaAMEPE O3.

5.3.6.10 CryneHu napieHMs B 3aBUCUMOCTHM OT BCECTOPOHHEI'O JIaBJie-
HHS B KaMepe MpUHUMAIOT 110 Tabuue 5.7.

TaGauna 5.7

CrTyneHp BEPTHKAILHOO JaBJEHUA Ha 0Opasell IpyHTa,
% OT 3a]aHHOTO BCECTOPOHHETO ABNECHUS B Kamepe,
I'pyHTHI TpU HOMepax CTyrneHen
1 2—6 7 u nanee
Hecku 30 30 45
ImiHuctele:
- cymnecu 10 20 10
- CYIJIMHKM:
cl; <05 10 20 10
clp>0,5 8 15 8
- IJIMHBI
cl; <05 6 15 6
clr>0,5 5 10 5
OpraHo-MHHepanbHbie 5 10 5
M OPraHNYeCKHUEe rpyHThI

5.3.6.11 Kaxayio cTyneHp AaBJI€HUs BbLIEPXHUBAIOT 10 YCJIOBHOM CTa-
OWIM3ALMHU BePTHKAIBHON nedopMauuu obpasua, 33 KpUTEpUil KoTopoit
NPUHMMAIOT MpHpallleHHe OTHOCUTENBHONH BepTUKaIbHOM HedopMalu,
ue npessimawoigee 0,0001 3a Bpemst, ykasaHHoe B Tabiuie 5.6.

5.3.6.12 Orcyersl o npubopaM ISk U3MEPEHUsI BEPTHKAIBHEBIX U 00b-
eMHBbIX Jedopmanmii oOpasiia IpyHTa 3alMCHIBAIOT HA KaXIOW CTYINEHHU
JaBJICHUS:

- yepes 1, 5, 15, 30 MuH U nanee yepe3 0,5 4 — U1 ITECKOB;

- yepe3 1, 5, 15, 30 mun, 1, 2, 4, 6 u 8 4, a 3aTeM B Hayajie U B KOHIIE
paboyero XHS — IS TIMHKUCTBIX, OPraHO-MUHEPAIBbHBIX U OpraHU4YecKUx
TPYHTOB.
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5.3.6.13 HcmeltaHde MPOBOAAT A0 paspyileHus obpasua (5.3.4.4) unu
[IpeKpallaloT NpY 3a4aHHOM BEPTUKAJIBHOM JABJICHUH, OMpPENESCHHOM C
Y4ETOM MPEAIOaraeMoro HampsDKEHHOTO COCTOSIHUSI B MCCJIELYyEMOM
TPYHTOBOM MACCHBE, ¥ Jajiee POBOAST ONEPALIMHU B COOTBETCTBHH ¢ 5.3.4.5
u 5.3.4.6.

5.3.6.14 B mpolecce HCNBITAHUS BEAYT XypHa, ¢opMa KOTOPOTro Npu-
BeJeHa B NMPUIOXEHUM A.

5.3.7 O6paboTKa pe3yabTaToOB

5.3.7.1 Ilo pesynbraTaM UCIbITAHUS 0Opa3slia FPYHTA B YCJIOBUSIX TPEX-
OCHOTO CXAaTHs1 BLIYUCIISIOT:

- abCoIOTHYIO BEPTUKAIbHYIO AedopMauuio o6pa3ua rpyHTa A A, MM,
C YY€TOM ITONpPaBKU Ha CXAaTHe KaMmephl;

- OTHOCHMTENBHYIO BEpTHKaIbHYIO AedopMalyio o6pasiia rpyHTa €; O
dopmyne

>

A
_h- )
rae 4 — HayaubHAas BbICOTAa 00Opasiia, MM;
- abcomoTHyI0 00beMHyYIo AedopMmaluio obpasia rpyHra A V, cm3, ¢
YYETOM TIONPABKU HA pacuIMpeHue KaMmepbl;
- OTHOCHUTEJIbHYIO 00beMHYI0 medopMaldio obpasla rpyHTa €, Io
dopmyne

(5.10)

g1 =

AV
gp=—-1, 5.11
="y .11
rme ¥V — HavansHbI 06BeM 06pastia, cM?;
- HampsbkeHue o, MIla, no ¢opmyne

5, =-Af+ o3 (1- %) (5.12)

rae F— BepTukanbHas Harpyska, KH;
A — miomagp MONEpeyHoro cedeHus obpasua, cm?;
03 — BCECTOPOHHEE JaBieHue B Kamepe, MIla;
A, — TUIOLaNb TOMEPEYHOTO CeYEHMs HITOKa, CM2.
NpumMevaHnus
1 IIpu HeoGXOAMMOCTH BBOASAT NONPABKy HA TPEHHE LITOKA BO BTY/IKE KAMEPHI.
2 Tlpu oTHOCUTENbHOW BepTUKANbLHON Aeopmaumy o6pa3iia rpyHTa, NpeBhi-
watoreii 0,03, yUMTBIBAIOT H3MEHEHHE IIOIANH A B MpoLecce UCTIBITAHMA.
[t moboro MOMEHTa MCIIBITAHMIA IUTOLLANb A; ONPEAENsIoT 1o ¢op-
MyJaM:
- JUISL HEOPEHUPOBAHHOTO UCIIbITAHUS
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A

Ai=150 (5.13)
- Ut APEHUPOBAHHOI'O UCTIBITAHUSA
—4l-&y
A=A (5.14)

B ciyyae yBenuyeHust o6eMa 06pasiia €y IPUHUMAIOT CO 3HAKOM ILTHOC.

5.3.7.2 Tlpu ompeaesieHUM XapaKTEPHUCTUK IPOYHOCTH IO BBIYMCIEH-
HBbIM 3HAYEHUSIM CTPOSIT rpaduK 3aBUCUMOCTH €| = f(0,— o3) JUIsI UCITbI-
TaHW, NPOBENECHHBIX [IPY PA3TMYHBIX 3HAYEHUsIX 63 (mpuioxeHue XK).

Ha rpadukax onpeznensior 3HaYeHUs (6)—63)?, COOTBETCTBYIOLME MO-
MEHTY pa3pylueHHs1 oOpa3la rpyHTa (Touyka neperuba rpaduka) win oT-
HOCHUTEJIbHOM BepTUKaNbHOM nedopManuu obpasua g, = 0,15.

5.3.7.3 ComnpoTuieH’e HeIpeHUPOBAaHHOMY cABUTY ¢,, MIla, omnpe-
JENSIOT HO pe3y/IbTaTaM HEKOHCOJNUIUPOBAHHO-HEAPEHUPOBAHHOTO MC-
NBITaHUS o dopMyie

P 4
¢, =Z0"X% (5.15)
2n
e o] U 6] — 3HAYEHUS O) U O3 NPH paspylueHun obpasua, MIla;

N — YUCJIO UCTIBITAHUM.
5.3.7.4 Yroa BHYTpeHHero TpeHHs ¢ U yaejipHoe cuervieHue ¢, MIla,
BBIMUCISIOT 1Mo hopMysiam:

tgo= N1 ; (5.16)
2N
=M ) (5.17)
2VN
rae N — BBIYUCAIOT To dopmyie (5.5);
M » » » (5.6), B KOTOpHIX T; U ©; HEOOXOTUMO

3aMEHMTh Ha c{’ u 53" COOTBETCTBEHHO.

MpumMeuaHnus
1 Ilpu u3MepeHNH AaBIeHUS B MOPOBOM XUIKOCTH G| U 63 3aMEHSIOT Ha o)
H 63, BRIUMCAAEMbIe N0 dopMynam:

o1=01-U; (5.18)
c3=03-Uu; (5.19)

rie u — AaBlieHUe B NopoBoi xuakocty, MIla.
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2 Ins oueHKM pa3bpoca 3KCHEPUMEHTANIHBIX JaHHBIX M BbIABJICHUS OLLHUO0K
UCTIBITAHUI Tiepe]] BLIYMCIICHUEM tg @ M ¢ CTPOST TpadvK 3aBUCHMOCTH oy = f(G3)
TIpM paspylieHHH obpasuos (ripunoxeHue X).

5.3.7.5 Tlpu onpeneneHuU XapakTepUCTHK JeDOPMUPYEMOCTH 110 BHIYKC-
JIEHHBIM 3HAYEHUSM CTPOSIT rpaduKyu 3aBUCHMOCTH ¢, = f (o)) U &, = f(0})
(npwioxenue X). Ha rpadukax nprHUMAIOT TMHEHHYIO anmpoKCHMALKIO
YYacTKOB JUIS1 33JaHHbIX IIPOrpaMMOii MCTIbITAHWI 1Mana30oHOB HaNPSDKEHMIA.

5.3.7.6 Monyns nedopmaiy E, MIla, 1 Ko3bdulieHT TTonepeuHoi
JIedhopMaLiMK v OIPeIeIIOT NP UCIILITAHUSX (MJIM ITanax UCIbITaHUil),
MPOBEAEHHBIX NPU IOCTOSSHHOM 3HAYEHMHN BCECTOPOHHMX HAIpsUKeHUH
o3 (A 03 = 0), ¥ BeIYUCIAWT 10 hopMyam

_Aol. 9
E= Y (5.20)
__ A5
Ve (5.21)

e A o} — IDpupallieH’e HaNpsDKEHUI 6 B 3aaHHOM IMaIa3oHe;
A g, U A g3 — TIpUPALLEHUE OTHOCUTE/IbHBIX BEPTUKAIbHON U MonepeyHoi
negopmMauuit oépasua

Ags= “_'2Aix , (5.22)
e A £, — IIpUpallieH:#e OTHOCHUTEIbHOM 00BeMHOI gedopmariu obpasiia.

5.3.7.7 Ilo maHHBIM UCIBITAHU I'PYHTA B YCJIOBUSAX TPEXOCHOIO CXKa-
TUSI MOIYT OBITh ompejesieHbl Mogyib cisura G u Moxyib 0ObeMHOU
nedopMmauum K B COOTBETCTBHU C TpMIoxeHUueM Y.

5.4 MeToa KOMIPECCHOHHOTO CHKATHSA

54.1 CymiHocTh MeToOxaa

5.4.1.1 HcreiTaHue TPYHTA METOLOM KOMITPECCUOHHOTO CXAaTHUS IIpO-
BOISAT JUISL ONPENETCHUs CeAYIOIIHX XapaKTepUCTUK AehOopMUpPYyEMOCTH:
K03 DULHEHTa CKUMAEMOCTH my, Moayis nedopmauuu E, cTpyKTypHOU
MPOYHOCTH Ha CXATHE Py,,., KOIDIHULIMEHTOB PUIbTPALIMOHHON! U BTOPUY-
HOM KOHCOJIMIALMH Cy U C, IUIS ITECKOB MEJKUX M ITbLIEBATHIX, IIMHUCTHIX

IDYHTOB C TMNokasateneM Tekydyectd I; > 0,25, opraHo-MMHEpalbHBIX M
OPraHMYeCKUX PYHTOB, OTHOCUTENBHOTO CYy(PHO3UOHHOIO CXATHS £, U
HaYyaJIbHOro NABACHUA CYPPOIUOHHOTO CKATHS Pyr JUTSL 3ACONEHHBIX (CO-
JIEPXALIMX JIETKO- Y CPeHEPACTBOPHMBIE COJIM) TIECKOB (KpoMe IpaBeuc-
TBIX), CYIIECEN M CYIJIMHKOB.

5.4.1.2 OTH XapaKTEpUCTHKH ONPelesIoT 110 pe3ynbTaTaM UCIbITaHUH
00pa3LoB IPyHTa B KOMIIPECCUOHHBIX MpHOOpax (omoMerpax) WM KOM-
NPECCHOHHO-(QUIBTPALMOHHBIX IIPUOOpax (ISl ONIpeieIeHUs] XapaKTepuc-
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THK cy(hHO3MOHHOTO CXATUS), UCKITIOYAIOIIMX BO3MOXHOCTh 6OKOBOIO pac-
HMpeHKs 06pasiia [PYHTA [NPU €0 HarpyKeH1UH BEPTUKAIBHOI HArpy3Koii.

Pe3ynpTaThl HCNBITAHUI JOKHBI ObITh 0OPMIEHBI, KaK MpaBWiIo, B
BUIe rpadMKoB 3aBUCUMOCTell aedopManuii obpasia oT HaArpysKu M Mx
M3MEHEHUsT BO BPEMEHH.

5.4.1.3 [Inana3oH gaBjieHu#, MPU KOTOPBIX IPOBOAT UCIIBITAHUS, OII-
penensercs B nporpaMme UCTIbITAHUI UK IPUHKUMAaeTCs B Npefesax nomny-
TOPHOTO 3HAYEHUST TPOEKTHOTO AABJIEHUSI HA IPYHT.

5.4.14 JInd MCIIBITAHMI HCIIONB3YIOT 00Opasipb! IPyHTa HEHApyLIEHHOTo
CJIOXKEHMSI C MPUPOTHOM BIAXHOCTHIO WM BOJOHACHIEHHbIE WM O0OpasLIbl
HAPYLLIEHHOTO CJIOKEHUS C 3aIaHHBIMM 3HAYEHUSIMH TUIOTHOCTU U BJIAXKHOCTH.

O6paszell JOKEH UMETh GOPMY LIMJIHHIAPA AMAMETPOM He MeHee 71 MM
U OTHOLIEHHWEM BbICOTHI K auamertpy 1:3,5.

542 OGopyaoBaHite U NpuGopH

5.4.2.1 B cocTaB ycTaHOBKY JJIS1 MCTIBITAHUS TPYHTA B YCJIOBHSIX KOM-
TIPECCUOHHOTO CXAaTUs JOJDKHBI BXOLUTD:

- KOMIIPECCUOHHBII Npubop (omoMmeTp), coctosuiuil U3 paboyero
KOJIblia C BHYTPEHHUMHU pa3mepaMu 1o 5.4.1.4, IMHIprUYecKoi 060iMBI,
nepdopHpPOBaHHOTO BKJIA/IbILIA 110 paboyee KOJIbLO ¥ NOQJOHA C EMKOC-
ThIO JUIS1 BOBI;

- MEXaHM3M [UIS BepTUKAJIILHOTO HarpyXXeHus o0paslia rpyHTa;

- yCTpoMCTBA IS MU3MEPEHMsS BEPTHKAIbHBIX nedopmauuii obpasua
TpyHTA.

[Tpu onpeneneHUN XapakrepucTuK cyd HO3MOHHOTO CKATUS IPUMEHS-
10T KOMIIPECCUOHHO-(MIBTPALMOHHBIN IPUGOP, KOHCTPYKLIMSI KOTOPOrO
npuBeleHa B nmpuaoxeHuu K.

5.4.2.2 KOHCTpYKIIMSI KOMIIPECCUOHHOIO MpHGopa J0/DKHa obecrieynBaTh:

- rojavy BOABI K 00pa3sily CHHU3Y U OTBOJ €e;

- TNIEPBOHAYANIBHYIO HATPY3KYy Ha obpasell, co3naBaeMylo IUITAMIIOM U 3a-
KpeIUIEHHBIMUY Ha HEM U3MEPUTENbHBIMU Npubopamu, He Gojiee 0,0025 MITa.

JLOMOTHUTENIBHO K 3TUM TPeOOBaHUAM KOHCTPYKLIUSI KOMIIPECCUOHHO-
¢dunpTparmoHHoOro npubopa J0XKHA 06eCIeYrBaTh:

- Tojavy BoAbl K 06pa3ily rpyHTa CHU3Y (CxeMa BOCXOASULIETO IMOTOKA)
WIK CBEPXY (CXema HUCXOMSIIIETO MOTOKA);

- OTBOJ, BOABI, NpodWILTpOBaBIlIeics yepe3 o6pasel] rpyHTa, ¥ HAaKOM-
JICHUE ee B MEPHOM COCYIE;

- HEIpepbIBHYI0 Ha MPOTSXKEHUM BCEro MCMBITAaHUSA wibTpauuio
BOABI, TePMETHYHOCTh OCHOBHBIX JeTajeil mpubopa.

5.4.2.3 KommnpeccHOHHBIE M KOMIIPECCHOHHO-(DUILTPALIMOHHBIE TIPH-
60pbl TApUPYIOT HA CXATHE C IOMOIIBI0O METAUIMYECKOIrO BKJIAMBILIIA.
MakcumanbHoe gaBiaeHHe Ipyu TAPUPOBKE NpUHUMAIOT paBHbiM 1,0 MITa,
HarpyxeHue cryneHamu aapiaesuss — 0,05 MIIa c Beiepxkoit 1o 2 MUH.
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543 IMoaroToBKa K MCIMBITAHUIO

5.4.3.1 OGpa3seL rpyHTa U3roTaBIMBaIOT C yyeToMm TpeGoBaHuit 5.4.1.4.

5.4.3.2 Tlpu UCIBITAHUY AJIiSI OTIPENE/ICHHUSI XapaKTepPUCTUK cydho3roH-
HOIA CXXMMAaEeMOCTH AOIOJHUTEIBHO K (hU3MYECKMM XapaKTEPUCTUKAM J0JIK-
HBl ObiTh ormnpeneneHbl Koadduuuent ¢uaptpauun mo T'OCT 25584,
KOJIMYECTBO JIENKO- Y CPEIHEPACTBOPUMBIX COJIe (CTEeleHb 3aCONEHHOCTH)
M MX Ka4eCTBEHHBIH cOCTaB (I10 pe3y/IbTaTaM aHaIM3a BOAHOIM U COJISTHO-KUC-
Jot BRITSKEK). [1o crmeuuanbHOMy 3alaHMIO VIS 3aCOJIEHHBIX IIMHUCTBIX
TPYHTOB OIPeJE/SIIOT EMKOCTb MOIVIOLIEHUS K COCTaB OOMEHHBIX KATHOHOB.

5.4.3.3 Ob6pasew rpyHTa B paboyeM KOJiblie B3BELUMBAIOT, [IOKPHIBAIOT C
TOPLOB BIAXHBIMU (PUIETPAMM ¥ MTOMELLAIOT B KOMIIPECCHOHHBII MpuGop.

5.4.3.4 Tlocne noMelueHUs1 06pa3la MPOBOAAT CJIEAYIOLME ONlEPALIUHA:

-~ yCTaHaBJAUBAIOT obpasel] Ha nMepOPUPOBAHHBINM LITAMIL;

- PerymUpYIOT MEXaHU3M HArpyxeHus obpasua;

- YCTaHaBJIMBAIOT MPUOOPHI Isi U3MEPEHMUST BEPTUKAJIBHBIX AedopMa-
LMt obpaszua;

- 3aMMCHIBAIOT HayajbHbIE NMOKAa3aHWsI MpubGOpOB.

5.4.3.5 TIpu HeoOX0OMMOCTH BOROHACHIILIEHME 0Opa3Lia POBOAAT MYTEM
bubTpalMyd BOXbl CHH3Y BBEpX MOA appeTWpoM. st 3TOro 3amoiHSIOT
MoAJoH Bojoii. BoroHackllleHHe IPOBOISAT ISl NIMHUCTBIX TPYHTOB B Teye-
Hue 2—S5 cyT, IJIs1 NECKOB — O MOMEHTA [MOSIBIEHHSI BOJbI HA[ LLITAMIIOM.

5.4.4 IlpoBeneHue MCNBITAHUS ST OMPEAENCHUS XapaKTePUCTUK My,
E H p:lr‘

5.4.4.1 HarpyxeHue MCHOBITYeMOro o0pa3ua HpOBOAST PaBHOMEPHO,
6e3 ynapoB, CTYNCHSMU Harpy3Ku.

5.4.4.2 IlepByio CTyNeHb JaBJI€HUsl p; IPY UCHBITAHUU IECKOB, B TOM
4yucie 3aTopdoBaHHbIX, IPUHUMAIOT B 3aBUCUMOCTH OT Koadduinenra
MIOPUCTOCTU e o Tabnuue 5.8, a mocieayouie CTYIEHH AABIEHUs p;
npuHuMaloT pasHbiMu 0,0125; 0,025; 0,05; 0,1 MIla u ganee c MHTEpBaIOM
0,1 MIla go 3amaHHoro 3HaYeHus: Harpysku (5.4.1.3).

Ta6nuua 5.8

KoadduumeHr nopucroctv e e>0,75 | 0,75>e>0,6 e<0,6

IlepBas cTyneHs naenexus p;, MIla] 0,0125 0,025 0,05

Il puMeuaH ue— BoTaenbHbIX clyyasx, NPeayCMOTPEHHBIX 3alaHHEM,
MOTYT OBbITb NPUHATH Gojiee APOGHbIE CTYTICHHU JABJCHUS Py, UCXOMs1 U3 OCOOEH-
HocTeil Ae(OPMHUPYEMOCTH TPYHTA, YCJIOBUMH OTCHLIIIKM M YCJIOBMIT BO3BEAECHMS
COOPYXEHHS.

5.4.4.3 Ilpu MCHBITAHUM TJIMHUCTBIX I'PYHTOB, B TOM YHCJIe OpraHo-
MUHEPATbHBIX, JUIS1 OIpeIeSIeHHs! UX CTPYKTYPHOM IIPOYHOCTH Ha cXaTue
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Dyt TIEPBYIO U TIOCJIEAYIOWIME CTYNEHM JABJACHUS TNPUHMMAIOT PaBHLIMU
0,0025 MITa no MoMeHTa Hayasa cxarusi obpasua rpyHrta. Havamo cxarus
CJIENYeT CYMTATh [IPW OTHOCUTENRBHOM BepTHKANbLHOU aedopmain obpas-
na rpyata € > 0,005. IIpu nanbHeilieM HarpyXeHUM 3a O4YepelHYIO CTy-
TIeHb HaBJEHUSA MPUHUMAIOT Oimxkaitiiee Oosblee 3HaYeHUue 1o 5.4.4.2.
5.4.4.4 lna rIMHUCTBIX BOZOHACHIILEHHBIX IPYHTOB B CIyyae MX 4ac-
THYHOTO pas’yIUTOTHEHHS Tociie 0TOopa U MmoabemMa oOpasua Ha MoBEpPX-
HOCTh JUIS OIpelNeNeHHs] p,, CIeOyeT BBIYUCIAATb OTHOCHTEIBHOE
pasyIUIoTHeHUeE g, 1o dhopmyie
Ahy e (1-S5)
£ =—h—=—1—+—50——, (5.23)
rae A hy — yBelIUYeHuMe BBICOTHI 06pa3lia PU pasyIUIOTHEHUH, CM;
h — BBIcOTa 00pa3Lia AO UCIBITAHUSA, CM;
€y — HavyaibHbii  K03dhHLMEeHT TOPUCTOCTH FpPYHTA TiOC)e
roAbeMa obpasya Ha MOBEPXHOCTh;
S, — cTereHb BIaXHOCTM TIpyHTa Iocjie MoAbeMa obpasua Ha
ITOBEPXHOCTD.
5.4.4.5 Ha xaxmoil cTyrieHM HarpyXeHMsi obpasilia rpyHTa CHUMAIOT
OTCYETHI 10 MpubGOopaM UIA U3IMEpPEHUs] BEPTUKAIBHBIX AedopMmauuit B
CIeayIoleii MOCHeI0BaTeIbHOCTH: MEPBBIi OTCYET — Cpa3y Mocje MpuiIo-
XeHU Harpysku, 3arem uepes 0,25; 0,5; 1; 2; 5; 10; 20; 30 MuH u panee
C UHTEpBAIOM 1 Y B TeyeHHue paGoyero QHs, a 3aTeM — B Hayaje M KOHIIE
paGodero AHA OO YCIIOBHOM crabunusauuu nedopManuu obpasua.
5.4.4.6 3a Kpurepuil yciIoBHOM crabwizanuu aedopMaldd MPpUHU-
MarT ckopocTh aedopMmainmu obpasua, He mpesbruatouyio 0,01 MM 3a
nocneaHue 4 4 HaGMIONEHMI UL 11ecKOB, 16 4 — sl IIMHUCTBIX U 24 4
— ISl OpraHOMUHEPAJILHBIX U OpPraHUYEeCKUX TPYHTOB.
5.4.4.7 Tlpy vcnBITAHKMM HACBHITHBIX IPYHTOB C 330AHHBIMH TUIOTHOCTBIO M
BJIQXHOCTBIO CTYTIEHU JABIEHHS K BPEMSI MX BbLICPXKU MPUHUMAIOT 110 5.4.4.5
U 5.4.4.6 WM B COOTBETCTBUM C IPOrpaMMOif MCIIBITAHMI B 3aBUCUMOCTH OT
HavyaJIbHOIo KoaddulmeHTa yRIaKHEHU rpyHTa Ky, o Tabnuie 5.9.

Ta6anuua 5.9

KW Pi> MIla A,
1,2 0,02 1
1,20—1,25 0,015 3
1,26—1,35 0,010 10
1,35 0,01 24
MIpuMmeuanne—TocneaHas cryneHb Harpy3ku BHIACPXMBACTCA O
Lycnom{oﬂ crabuwinzaunu aegopMailiy B COOTBETCTBUM C 5.4.4.6.
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5.4.4.8 B HeoOXODMMBIX CAydyasx IO CNEUHUAIBHOMY 33JaHHIO MOXET
ObITh TMPOM3BENEHA pasrpyska oOpasiia TPyHTa B TOCHENOBATEJIbHOCTH,
0o0paTHO! MOPSIAKY HarpyXeHHs, a TAKXKE MTOBTOPHOE MCIIbITAHWE TPYHTA
Ha CXXMMaeMoOCTh, IOCIEN0BaTEeJIbHOCTh KOTOPOTO aHAJIOTMYHA IOCJeNo-
BaTeJIbHOCTHU [MEPBOTO HATPYXEHUSI.

Ilpu pasrpyske NoclieOHSs CTYNEHb AOJKHA COOTBETCTBOBATH NaBJie-
HMIO, CO3[aBAEMOMY BECOM LITAMIa ¥ CMOHTUPOBAHHOTO HAa HEM M3Me-
putesibHOro obopynoBanust (5.4.2.2).

Perncrpaumio nedpopmanmmu obpasua MpH pasrpy3ke cienyeT BeCTH
4yepe3 MHTepBaIbl BpeMEHM, YKa3aHHble B 5.4.4.5, a KpUTepHil yCJIOBHOM
cTabuwiusauuu gedopMaliui IpUHUMAaTh 1o 5.4.4.6.

5.4.49 Tlociae oKoHYaHUsI MCIBITAHUS o0pasiia rpyHTa HEOOXOAUMO
YAQIUTb BOAY CBepXy o0pasia M U3 HOAAOHA, OIYCTUTh appeTHp, CHATb
HarpysKy, B3BECUTh paboyee KOJbLUO C TPYHTOM, ONPEAEIUTh BJIAXHOCTh
W MAaccy CyXoro rpyHTa.

5.4.4.10 B npouecce ucnsitadus BeAyT XypHas, ¢dopma KOTOPOTo MpH-
BE[EHA B MPUJIIOXKEHUU A.

54.5 MMpoBeneHune UCNBITAHUSA OS5I ONpeRENEHUSA Xa-
PaKTEPUCTUK KOHCOJUIAUUU Cp U C,

5.4.5.1 HcrplTaHde MPOBOOAT TP TOCTOSTHHOM HAaBIE€HHUU, PAaBHLIM
MPOEKTHOMY AABJIEHUIO Ha TPYHT WM IPYroMmy 3aJaHHOMY HABJIEHHIO.
HasiieHue Ha ofpasell rpyHTa nepefaloT cpasy Nocjie NPUBEACHUS pasy-
IUIOTHUBLLETOCS TPyHTa K MPUPOXHOMY cocrosHHUIo (5.4.4.4) wiu nocie
MIpEABAPUTENBHOIO YIUIOTHEHMS TPYHTa 3amaHHO# Harpyskoit. ledopma-
LUK o0pa3la perMCTpUpYIOT Yepe3 MPOMEXYTKM BpPEMEHHU, YKa3aHHbBIE B
5.4.4.5, 10 MOMEHTA JHOCTIKEHUSI YCJIOBHOM cTabuim3auuu aedpopmaunu
B COOTBETCTBUH C 5.4.4.6.

5.4.5.2 Ilpu onpeneneHUH cy U C, HACHIIHBIX [JIMHUCTBIX ITPYHTOB C
33JaHHBIMH IUTOTHOCTBIO U BJIAXHOCTBIO YYUTHIBAIOT IPU HEOGXOAMMOCTH
peanbHbIii IpagUMeHT Haropa MOpPOBOM XHIKOCTH, 3HAYEHUE KOTOPOro
3a7aeTcs B MPOrpaMMe MCIILITAHHIA.

Masnenue Ha oGpaseny rpynra p, MIla, npu kxoropom Oymer cospmaH
3aJaHHBIA I'PaqyeHT Hamopa, onpenesercs no ¢popMmyie

p=1I, (5.24)

raoe I — 3agaHHbBIA rpagueHT Haropa, MIla/cwm;
[ — nnuHa nyTH GUABTpalMy BOAbI U3 00pasia, cM.
5.4.5.3 Ilocne OKOHYaHMS UCITBITAHUS MPOBOMAIT oneparuy mo 5.4.4.9.
5.4.5.4 B npouecce UCHBITAHUS BEAYT XypHaT, opMa KOTOPOro npu-
BeIeHa B IIPUWIOXEHUM A.
54.6 TlposeneHUue MCOBITAHUA OAA ONpeNeNeHHUsT Xa-
PaKTEPHUCTUK CYDDPO3IMOHHON CKXUMAEMOCTH Sy U Pyy
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5.4.6.1 HcnbiTaHus 3aCONEHHBIX TPYHTOB B KOMITPECCHOHHO-(DUIBT-
paLlMOHHOM MpUOOpe ClleMyeT BBINOMHSITh M0 CXEMAM:

- «OJIHOM KpMBOi1» (IIpY MCMBLITAHUU OFHOTO 00paslia IpyHTa) — M
onpeaeeHuUs: XapaKTepUCTUK CXXMMaeMOCTH 'PYHTA NPUPOIHOM BJIaXHOC-
TH NpY PA3JIMYHBIX JIABAEHUSIX, OTHOCUTEIbHOM MPOCATOYHOCTH U OTHO-
cuTeNbHOro cyhdO3MOHHOIO CXATHSI MPM OJHOM 3aTaHHOM 3HAYECHUU
JaBJIeHUSs,;

- «TpeX KpHMBBIX» (IIpM MCIIBITAHUM TpeX oO0pa3lOB IPyHTa) — IS OIl-
pedesieHUsl NPU Pa3AUYHBIX AABJEHUSX XapaKTEPUCTUK CXHUMAaeMOCTH
IPYHTa NPUPOAHON BJIAXHOCTH, OTHOCUTEJIBHOM MPOCafOYHOCTH U OTHO-
cutensHoro cyhdo3roHHOro cxarus.

5.4.6.2 KommpeccHOHHO-(PMIBTPALIMOHHBIE UCIIBITAHNS TPYHTOB BbI-
TIOJIHSAIOT T10 CXEME HMCXOMSILEro MJIM BOCXOASIUIEro moroka (GpuiasTpyio-
e XKUIKOCTH, a8 TAKXKe MPHU JIOOGbIX 3HaYeHHAX rpaideHTa Hanopa / mpu
YCJIOBUHM OTCYTCTBUSI MexaHH4ueckoil cyddosuu.

5.4.6.3 IIpM MCNBITAHUY MO CXEME «OAHOM KPUBOM» HArpysKy Ha o6-
pasel] TpyHTa MPUPOMHON BJIAXKHOCTH MPOHU3BOMST CTYIEHSIMM Harpyxe-
HUS [0 3aJaHHOTO JAaBJEHUS P, AHAJIOTMYHO KOMIIPECCHOHHOMY
ucnbiTaHuio (5.4.4.2—5.4.4.6). Ilocne ycnoBHoii crabuwinzaimu gedopma-
uuu obpasla rpyHTa Ipu AaBJIEHUU p ero HEOOXOAUMO 3aMOYMTh BOIOA,
[IPOOJIXKAst 3aMayUBaHuUe 1O YCIOBHOM crabuwim3auuu npocaaku o F'OCT
23161. Ilocne OKOHYaHMsi MPOCATOYHBIX AedopMaLIMil WIM B CIy4ae MX
OTCYTCTBMSI CJIeyeT HayaTb HENpPEePhIBHYIO PUNBTpallUIO BOABI Yepe3 00-
paseu (Impu 3alaHHOM IABJIECHUU p) IO YCAOBHOM crabunuszauuud cydpdo-
3MOHHOro cxatus (5.4.6.6).

5.4.6.4 HcnblTaHue 110 CXEME «Tpex KPMBBHIX» I[IPOBOAAT Ha Tpex 06-
paslax rpyHTa HEHapylEHHOIO CJIOXEHHUsI, OTOOpaHHBIX U3 ONHOIO MO-
HOJIMTA U OTIMYAIOLIMXCS 10 IUIOTHOCTU CYXOro rpyHTa He 6Gojiee yeM Ha
0,05 r/cm3, wi Ha Tpex o6pa3uax HApYLIEHHOrO CIOXEHUs, MMEIOLIMX
OIMHAaKOBbIE (3alaHHbIe) CTeNeHb 3ACOMEHHOCTH M IUIOTHOCTH CYXOTO
IpYHTA.

OnuH o6pasel] MCIBITHIBAIOT NMPH MPUPOAHON BaaxHocTH. IIpu atom
Harpy3ky Ha ofpasel rpyHTa NMpOM3BOAAT CTYNEHSAMH HarpyXeHus Ho
3aAaHHOro NABJAEHHUS p B COOTBETCTBUM C 5.4.4.2 u 5.4.4.3.

Bropoii obpaselt HaWIeXuT nepen HarpyxeHueM 3aMo4uuTh (6e3 mpu-
MEHEeHHs appeTypa) A0 MOJHOTO BOAOHACHIILEHUS H 3aT€M MPUKJIAIbIBATD
Harpy3Ky Ha obpasel CTyNeHsIMU HarpyXeHMs O 3aJaHHOro JAaBJIEHUS B
COOTBETCTBUM C 5.4.4.2—5.4.4.6. BomoHachlilieHHE CleLyeT [IPOU3IBOAUTD
B COOTBETCTBUU C 5.4.3.5.

ITocne ycaoBHOM CTaGMIM3aUMM CXKATUS BOMNOHACHILIIEHHOTO TPYHTA
HEOOXOOMMO HAyaThb HENpPEPHIBHYIO (DWIBTPAllMI0 BOOBI yepe3d oOpasel]
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(Tp¥ HEM3MEHHOM 3aJaHHOM AABJEHUM p) N0 YCIOBHOIM CTaGUIH3ALMM
cydhdo3roHHOIO CcXaTHs.

Tperuii ob6pasew crenyeT 3aMOYUTE [0 IIOJHOTO BOoAOHACHILIEHUS (6€e3
nepenayy Harpy3ku Ha obpasel rpyHTa U 6e3 NMPUMEHEHHUsI appeTupa) u
3aTeM IIPOM3BOJAUTDH BBILLENAYUBAHUE conell (pacCOIEHHE IPYHTA) MyTeM
HeMnpepbIBHOU GUIBTPAUMK BOABI WIM XUIKOCTH 3aIJaHHOTO COCTaBa Yepe3
obpazert. [Tocne ycroBHoOro paccofeHust rpyHTa HEOOXOAUMO TPUKIAAEI-
BATh HATPY3KY Ha obOpasell CTYIIeHIMH A0 3aAaHHOTO AABIEHUS p (B COOT-
BETCTBUM C 5.4.4.2—5.4.4.6), nognepxuBast oOpasell B BOAOHACHIIEHHOM
COCTOSIHHH.

5.4.6.5 3a xpuTepuil YCIOBHOIO PaccoJeHMs IpyHTa B MpH BbILIENa-
YUBAHMM cosieli Oe3 Harpy3ku (IIpy VCTIBITAHUHM TIO CXEME «TPEX KPUBBIX»)
cienyeT IpMHUMATh 3HaYeHUs B, npuBeleHHbIe B Tabnuue 5.10.

Tabawnua 5.10

Conepxatye BOIO- 3HaueHMe B B 3aBHCMMOCTH OT BUAA IpYHTa, I €.
PACTBOPHMBIX

coneit, % fTecox Cynecb CyrauHok

<5 0,80 0,65 0,60

5—10 0,85 0,70 0,65

11-20 0,90 0,80 0,75

2130 0,95 0,90 0,85

>30 1,00 0,95 0,90

5.4.6.6 3a Kpurepuit yCjIoBHOM cTabminzauuy cy(hdo3HOHHOTO CXXaTHs
[PYHTA [P 33AaHHOM JABJIEHUM p CJIEAyeT IPUHUMATh [pUpallEeHUe OTHO-
cutesibHOM AedopMaumu A gy, He npesbuuanouiee 0,001 npu npupaiueHun
CTEeNeHY BbllIesauMBaHust coiel A B, = 0,1, a TaKKe NpU YCJIOBUM, YTO
cTenieHb BoluleaynBaHus coneit B, (5.4.7.17) cocraBnsier He Menee 0,6.

5.4.6.7 Mocie Havyana GpuwibTpalyy BOAbI yepes obpasel] TPYHTA MoKa-
33HUSI MTHINKATOPOB AedopMaruii ciiefyeT peruCTpUpoBaTh B NEPBbIii yac
yepe3 15 MuH, najnee — yepe3 vac (HO HE MeHee MATH pa3) B TeueHMe
pabouero IHs, 3aTeM OAMH pa3 B AEHb IPH MCIBITAHUU IDYHTOB, COIEp-
XAIIUX JIETKOPaCTBOPUMBbIE COJIM, U OIMH pa3 B IBa-TpW IOHSA TIPH HUCIBI-
TAHUU TPYHTOB, COIEPXALUMX CPEAHEPACTBOPHMBIE COJH.

5.4.6.8 B mpolecce BbIlIENAYUBAHUS COJiCit HEOOXOOMMO OTOMpAaTh
bupTpaTHL 1)1 ONpeeIeHUS B HUX KOJIMYECTBA COJIEH ITO Macce IUTOTHOTO
ocTaTKa: MepBblii GUIBTpAT — Mocie cbopa 50 MJI XHAKOCTH, BTOPOIt —
yepe3 2—3 cyr, Jajee — OAMH pa3 B HEHENIO NPU UCIBITAHUM TPYHTOB,
colepXalllix JerKopacTBOPMMbIE COJIM, U OOMH pa3 B JIBe HENETH — IIpU
WCIIBITAHUM TPYHTOB, COAEPXALIMX CPEAHEPACTBOPUMEIE COJIH.
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5.4.6.9 Ilocne 3aBepiueHUST UCIBITAHUSI pabouee KOJbLO C BIAXHBIM
TPYHTOM B3BEUIHBAIOT, IPOU3BOIAT KOHTPOJbHOE U3MEPEHHE BBICOTHI 00-
pasua rpyHTa B KOJIbLE, OMPENEISIOT BJaXHOCTh FPYHTA U MAcCy CyXOro
IPYHTA, a TAaKXe KOJHWYECTBEHHbIH U KAYECTBEHHbIA COCTaB COJE.

5.4.6.10 B npoliecce HCTIBITAHMSI BedyT XypHa, ¢opMa KOTOPOTO MpH-
BelieHa B MPHJIOXKEHUH A.

54.7 O6pa6oTka pe3ylbTaToB

5.4.7.1 Jlnsa ompeneneHust XapakTepucTuK my, E u py, 1o pesyabratam
UCMBITAHUS VISl KOKIOW CTYMEHHW HarpyXeHUs BbIYUCISIOT:

- aBGCOMIOTHYIO BEPTUKAIBHYIO CTaOMIM3UPOBaHHYIO AedopMaLuio 06-
paslia rpyHTa A h, MM, KaK cpeiHee apudMeTHUecKoe IMOKa3aHUii u3me-
pUTENBHBIX TNPUOOPOB 3a BHIYETOM NompaBku Ha gedopmaunuio
KOMIIpECCHOHHOro Npubopa A;

- OTHOCHUTEJBHYIO BEPTUKAIbHYIO AedopMauuio obpaslia rpyHTa IO
dopmye (5.10)

5.4.7.2 Tlo BBIYMCIEHHBIM 3HAYEHUSAM CTPOSIT IpacuK 3aBUCHMOCTH
£ =f(p) (cM. npwioxeHue JI).

Yepes ToukH rpaduka NpOBOAST OCPEAHSIIOLLYIO IIABHYIO KPUBYIO WIH
aMMmpoOKCUMHUPYIOT 3TM TOYKM MOHOTOHHOH 3aBMCHMOCTbIO (Hampumep,
3KCIIOHEHLIMAJIBHONM B COOTBETCTBUU C MpUIIoXeHHeM M).

3HaueHHe OaBJIEHUS, COOTBETCTBYIOLIEE TOYKE IepecedeHusl KPUBOM
(cM. rpaduk 1 nmpuinoxeHus JI) ¢ ocblO HaBi€HUS p, PAaBHO 3HAYEHUIO
CTPYKTYPHO# NMPOYHOCTU Ha CXAaTUE P,

B ciygae yactuyHoro pasyruioTHeHusl rpyHTa (cM. rpaduk 2) 3a p,,
MpUHUMAIOT abcuuccy Touku A rpaduka € = £ (p) ¢ opavHaTo €, = A Ay / h,
ornpeneneHHoi o dopmyie (5.23).

5.4.7.3 Bpruucasitor Koa¢pOULUUEHTHl TOPUCTOCTH e, [PYHTA MpH A4B-
JIEHUsIX p, 1o GopMyne

e, =¢ —e¢g (1+¢). (5.25)

5.4.7.4 KoaddunueHt cxumaemoctu my, MIla-!, B 3agaHHOM HHTep-
BaJle AABACHUI p, ¥ P,y BBIYUCISIOT ¢ ToyHOCThIo 0,001 MITa-! mo popmysne
_ €, =€,

my =
pl+1 -P ’

e e, v e, — KoaddUUMEHTH! IIOPUCTOCTH, COOTBETCTBYIOLIME NABICHHU-
SIM Dy U D+

5.4.7.5 Mounyas nepopmauuu £, MIla, B uHTepBane naBaeHUR p, U p,+;
BBIYKCISIOT ¢ ToyHocThio 0,1 MIla no dopmynam:

g=ln1"lg (5.27)

E 178

(5.26)
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Hin

g=ltg (5.28)

TO€ € U €;4) — 3HAYCHMS OTHOCHUTEABHOIO CXATHUS, COOTBETCTBYIOLIME
NABJIEHUAM D; U Dy |-
my — KoapdbuuueHT CXXMMaeMoCTH, COOTBETCTBYIOLLMIA
WHTEPBAY NABJICHUS OT p; O Piy,-
B — x0>pPULUEHT, YYUTHIBAIOLIMN OTCYTCTBUE ITOIEPEYHOrO
pacluMpeHUs] TPyHTa B KOMIIDECCUOHHOM mipubope u
BbIYUC/ISIEMBIN 11O opmyie

p=1-2Y (5.29)

1-v

rae v — k03¢ QULNEHT NOTIepeyHoit AeopMaliu, ONpeaeIsieMblil 10 pe-
3YJIbTATaM UCIIBITAHMI B NpUOOpPAx TpeXocHOro cxarus mno 5.3.

[Ipu oTcyTcTBUM 3KCMEPUMEHTANBHBIX HAaHHBIX JONYCKAETCS FIPUHU-
Martb v paBubIM: 0,30—0,35 — mns meckoB u cymeceit; 0,35—0,37 — mia
cyrnudkos; 0,2—0,3 npu [ < 0; 0,3—0,38 ripu 0 < /; <0,25; 0,38—0,45
npu 0,25 < I; < 1,0 — nns minl. Ilpy 9TOM MeHbliide 3HaYeHUs v IPUHHU-
MalOT ITpU 60JibLiIe TUIOTHOCTH I'PYHTA.

5.4.7.6 KoadpduureHT GUIBTPAUKOHHON KOHCOMMAALUU € U KO3
(GUUVEHT BTOPUYHON KOHCOJMAALUWM C, ONMPENEJISIIOT B COOTBETCTBUU C

npwroxequeM H.

5.4.7.7 Tlpu onpeneneHun XapakrepucTuk cyddo3noHHoOM cxumaeMoc-
TH CTPOSAT rpaduK 3aBUCMMOCTH OTHOCHTENbHBIX AeGopMaLUil OT BEPTHU-
KaJbHOro gaBieHus € = f(p) (npwioxenue I1). [Ipn 3TOM OTHOCHTEIbHYIO
nedopmanuio obpasiia rpyHta onpenensior no dopmyine (5.10), B koTopoit
3HAYEeHHUE A 3aMEHSIIOT Ay, Ta€ h,, — BbicoTa 06pasLa rpyHTa I1py 1aBJIEeHUH,
DAaBHOM HANpPSXKEHHMIO OT COOCTBEHHOIo Beca IpyHTa Ha DiybuHe orGopa
obpasia 3a BbreToM abCcomoTHON AedopMalii NpY 3TOM JABJEHUU.

5.4.7.8 B cnyyae HabyxaHusi 3aCOJIEHHOTO TPYHTa NP UCIBITAHUU IO
CXeMe «TpeX KpUBBIX» HEOOXOMUMO OIpEeNeUTb CBOGOTHOE OTHOCHUTEIbHOE
HabyxaHue g, o FOCT 24143, a TOYKy, COOTBETCTBYIOLUYIO €, BKIIOYMTD
B rpaduK € = f(p), OTKIAAbIBAsI €€ Ha OCU OPAMHAT BBEPX OT OcH abcuucc.

5.4.7.9 Tlpu UcnBITAHUM IO CXEMAM «OTHOM KPUBOI» U «TPeX KPUBBIX»
XapaKTepUCTHKU CKATHUS 33COIICHHOTO IPYyHTA NIPUPOAHON BIAXHOCTH Ofl-
PENesioT B COOTBETCTBUHU ¢ 5.4.7.4 n 5.4.7.5.

5.4.7.10 ITpu ucHBITaHUM IO CXEME «OJHOM KPUBOH» OTHOCHUTEIBHYIO
TPOCANOYHOCTb 33CONEHHOIrO IPYHTA £y caenyer ompeneaars no [OCT
23161.
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5.4.7.11 OrHocurenbHoe cydpPo3rOHHOE CXaTHE TPYHTA gy [IPU HCIIbI-
TaHUU 110 CXEME «OAHON KPHUBOW» M NP HATMYMU NPOCATXOUHBIX Aedop-
Maluii ciefyeT ONpeaensiTh KaK AOMOJHUTEIBHOE OTHOCUTEIBHOE CXATUE
obpasua rpyHTa Nnpy 3aJaHHOM HABJICHUU W HENpepbIBHON (pUIbTpanu

BoAbI 1o opMyiie

Ah, h, ,-h
ey= " s ‘“"”h ste (5.30)
ng

ng

e Ahgy — cy¢pdo3roHHOE CKXaThe TPYHTA [PH MOCTOSIHHOM GUIBTPaLMK
Y 3alaHHOM IaBieHuu (abconmoTHoe cyddo3roHHOe cxXaTue),
MM;
Rsqr, — BbICOTA O0Opa3sua 3aMOYEHHOrO TIPYHTA IIpU 321aHHOM
NABJICHUH, MM;
hys, — BbICOTa 0Gpa3La IPYHTA MOCHE CKATUS B YCIOBHAX MOCTOSH-
HOU UNBTPALUK XKUIKOCTH NpPHU 3aJaHHOM JaBJICHUHU, MM.
5.4.7.12 OrnocutenpHoe cybPO3MOHHOE CKATHE TPYHTA &5 IPH UCIIbI-
TAHUM 110 CXEME «ONHOM KPUBOW» U MPU OTCYTCTBUU MPOCATOUHBIX Aedop-
MAallui CJIeTyeT OINPEAeNsTh o dopmyne

Ahy, h ~h,
A T (5:31)

e h, — BbIcOTa 00Opasla rpyHTa MPUPOAHOH BJIAXHOCTH NP 3a1aHHOM
HaBJEHUU, MM.

5.4.7.13 OTHOCHUTEJLHYIO TIPOCANOYHOCTD € IS PA3NIMYHBIX HaBje-
HUH TIPU UCTIBITAHUSX MO CXEME «TpeX KPUBBIX» CIEAYeT ONpeleisiTh Kak
PasHOCTb 3HAYeHUIT OTHOCUTENBLHOIO CXaTHs 00pas3lioB B BOJOHACKILUEH~
HOM COCTOSIHMH &, , U TPUPOJHOM BJIDKHOCTH €y, WM PA3SHOCTb OPAMHAT
COOTBETCTBYIOILIMX KPUBbIX TpaduKoB £ = f(p).

5.4.7.14 OtHocurensHoe cyh@O3UOHHOE CXKATHE €y UL PATUYHBIX
HAaBJIEHUIA TTPU UCIILITAHUH TIO CXEMe <«TPeX KPUBBIX» CJIEAYET ONPEAEATb
KaK pa3HOCTb 3HA4Y€HHUH OTHOCHTEIBHOIO CXATHUd 00pa3llOB BhIILIEIOUEH-
HOTO IpyHTa U B BOIOHACBHIILEHHOM COCTOSIHUM WJIM Pa3sHOCTb OPAMHAT
COOTBETCTBYIOLIMX KPUBBIX rpaduka & = f(p). [1o sHayeHUsAM g, cnenyer
CTpOUTH IpadUK 3aBUCUMOCTH OTHOCUTENBHOTrO Cy(p®dO3IMOHHOTO CXATUs
ot nasineHus (mpuwioxenue I1).

5.4.7.15 HavanbHoe nasneHue cy(pdo3MOHHOrO CXKaTHUsl pyr CHEAYET
onpenesTh Mo rpaduKy 3aBUCMMOCTH OTHOCHTENIbHOro cydhdo3noHHoro
CKaTHsl OT J@BJeHUsI & = f(p), IPUHUMAS 32 p,, NABJICHHE, NIPU KOTOPOM
oTHocuTenbHOe cyddoanoHHoe cxatue cocrasiser 0,01.

5.4.7.16 OtHocutenpHoe cyh(PO3HOHHOE CKATHE BBIYUCIAIOT C TOY-
Hocteio 0,001, HayabHOe HaBieHue cyhHO3IMOHHOTO CXATHS — € TOYHOC-
thio 0,02 MIIa.
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5.4.7.17 B npouecce KOMIpecCUOHHO-GUIBTPALUMOHHOIO MCIIBITAHUS
TPYHTa NpPU HEMpEPbIBHON (WIBTPALMK BOAKI W 3aJaHHOM IaBJIEHHUU p
ClefyeT CTPOMTDb rpadvK 3aBUCIMOCTH OTHOCUTENIBHOTO CY(D(PO3MOHHOTO
CXaTHsl & OT CTENICHHU BbILUEJAYHBAHHS conelt By, 1.e., (mpunoxenue IT),
onpenesieMoit 1o Gopmyse

k —
=2 XVy/Dymy, (5.32)
i=1

rae k — YUCIO OIpenesieHil IUIOTHOTO OocTaTKa (GWIbTpaluu 3a BpeMst
UCILITAHU];

Vi — obpeM Bozbl, npoduabTpoBaBUIEHCS Yepe3 obpasell rpyHTa 3a
Nepuon MeXAy MABYMSI I[OC/HENYIOLUMMH  ONpeReSeHUSIMH

_ TLIOTHOTO OCTaTKa, J;

X — cpegHee apudmMeTHyecKoe 3HAYEHHE MABYX MOCHEAYIOLMX
omnpeJeNieHUit TUIOTHOIO ocTatka (UIbTPaToB 3a BBHIYETOM
MJIOTHOTO ocTaTkKa (UIbTPYIOLUEN XUAKOCTH, I/J;

Dy, — cTeneHb 3aCOJNIEHHOCTH IPyHTa (NMPMHMMAIOT MO PEe3yJbTaTaM
omnpeAeNieHuit cpeiHeld CTerneHH 3acCOJCHHOCTH MOHOJNTA, M3
KOTOpOTO BbIpe3aloT o06pasel] rpyHTa), I.€.;

my — Macca cyxoro obpasia rpyHTa nepes HayajioM MCIBITAHUH, I.

5.4.7.18 ITlocne OKOHYAHUSI KOMIPECCUOHHO-GOUIBTPALMOHHOIO MC-

MBbITAHKS, @ TAKXKe MOCIE BhIILIEJAYUBAHUS coeii 6e3 HAarpy3Ku U nocie-
IYIOLEro 3arpyxeHusi obpasua ciielyeT TPOU3BECTH KOPPEKTHUPOBKY
rpaduxa e = f(B,), noacrasisis B popmyiy (532) Bmecto 3HayeHus Dy
3HayeHHe HAYaJbHOW CTENMeHM 3acojeHHOCTH obpasua rpyHTa Dy gq,
onpeneysieMoii o dopmyne

m
DO,S(!/: 1 —;ﬁ(l - D]) Py (5'33)

Iae my— Macca Cyxoro o0pasua rpyHTa I1ocjie OKOHYaHHs MCTIBITAHUS, T;
D, — creneHp 3acosleHHOCTH obpasua TIpyHTa IoOcCIe OKOHYaHWs
HCOBITaHUs, I.€.

6 METOJbI ONPEJEJIEHINA XAPAKTEPUCTUK HPOYHOCTH
U JEOOPMHUPYEMOCTH MEP3JIbBIX TPYHTOB

6.1 Mertoa ucnbITaHHA IWAPHKOBBIM LITAMIIOM

6.1.1 CymHocTp MeTOIA

6.1.1.1 HcnpitaHue MEP3ioro rpyHTa HIAPUKOBHIM IITAMITOM IIPOBOAST
IS OTIpeNiesieHUus] IMpelesbHO JUTMTEJbHOIO 3HAY€HHs] 3KBUBAJIEHTHOTO
CUETUICHHUS C,, MEJIKUX M NBLIEBATHIX MIECKOB U LIMHUCTBIX IPYHTOB, KPOME
3a*rop¢osauumx 3aCOJIEHHBIX U CHITYYEMEP3JIBIX PA3HOCTENH ITUX IPYHTOB.
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6.1.1.2 IlpenenbHo JNUTENBHOE 3HAYEHNE SKBUBAIEHTHOTO CUETIIEHUS
onpeneNnsioT Mo DXyOMHE MOTpyXEeHHsl MAapHKOBOro witamna B obpasel
TPYHTa OT 3aAHHOI HATPY3KU NpHU TEMIIEpaType UCIBITAHUA He HIUXKe
muHyc S °C.

6.1.1.3 3HaueHue HArpysKU ONPEAESIIOT U3 YCIOBMS, YTO JaB/leHUe B
o6pa3iie Ha MEepBOW CTYTIEHU HAIPYXEHUS KOJIKHO OBITH PABHBIM HAIpsi-
KEHUIO OT COGCTBEHHOIO Beca rpyHTa Ha ropu3oHTe oTbopa obpasua, a Ha
MOCTEAHEeN — PacyeTHOMY CONPOTUBJICHUIO TPYHTa MOJ MOAOLUBOI ¢GyH-
IaMeHTa R, 3agaBaeMoMy IIpOrpaMMO¥ UCIBITAHUM.

IIpuMeyanue — Ilpy oTCYTCTBUM JaHHBIX 3HAUeHUE R gornyckaercs npu-
HYMaTh N0 MpuioxeHHio P.

6.1.1.4 s MCHIBITAHUIA UCIIONB3YIOT 00Pa3Libl MEP3JIOro rPyHTa HEHa-
PYLUEHHOIO CJIOXEHMs C MPUPOTHON BIAXHOCTBIO U JIBAMCTOCThIO. ToJ-
LIHA [TPOCIOeK Jiba B 06pasiie 10/KHa 6bITh He 6osiee 2 MM, a JIBAUCTOCTD
i<0,4.

O6pasubl ZOJXHB UMETh (GOPMY LUIMHAPA TUAMETPOM HE MeHee
71 MM ¥ OTHOILUEHMEM BBICOTHI K nuametpy 1:3,5.

6.1.2 OGopynoBaHue U npudopsnl

6.1.2.1 B cocTtaB yCTaHOBKH ISl UCITBITAHMIA MEP3JIOro IpyHTa IIApU-
KOBBIM LUTaMIIOM JOJKHBI BXOAUTb:

- IIApMKOBBIK IUTaMN AuameTpoM (22+2) MM C OIOPHOI IJIUTON U
MOABUXKHBIM CTOJIMKOM;

- TUTOCKMIi LUTAMIT JUIS peaBAPUTENILHOTO 06XaTrsa o6pasia rpyHrTa;

- paGouee KoJbLIO 4151 OTOOpA IPYHTA;

- MEXaHU3M AJI1 BEPTUKAJBHOTO HarpyXeHust obpasLa IpyHTa;

- YCTPOWCTBO IASl M3MEPEHUS TIYOUHBI IMOTPYXEHUs IIAPUKOBOTO
IUTaMIIA.

[IpuHUMTIMaNbHAS CXeMa YCTAaHOBKM IpuBeneHa B rpunoxeHuu C.

6.1.3 IoAroToBKa K HCMBITAHHUIO

6.1.3.1. Obpasel rpyHTa U3TOTABINBAIOT C Y4eTOM TpebosaHmii 6.1.1.4.

6.1.3.2 Tlocne BrimepxuBaHUsA oOpaslia B paboyeM KOJIbLIE B TEUEHUE
12 4 nipu TeMmneparype MCTIBITAHUS IIPOBOIAT MpEeIBapUTENbHOE OOXaTHe
obpasua yepe3 TUIOCKMH IUTAMIT JaBJCHUEM, PAaBHBIM HAIPSAXCHUIO OT
coOCTBEHHOIo Beca rpyHTa Ha ropu3oHTe otdopa obpasia, B TeyeHue 15 c.
TTocne ob6xaTtusi obpaszell pasrpyXaror.

6.1.3.3 OGpasen rpyHTa B paBoyeM KOJblle YCTAHABAMBAlOT HA IIO-
JBUDKHBIN CTOJMMK YCTAHOBKM U MPOU3BOAAT CJEAYIOLIKE Olepaliu:

- MIOKPBIBAIOT 00pa3ell 3aILUTHLIM KPYXKOM U3 IJITHLIEBON WK mapa-
¢uHMpoBaHHON 6yMaru, B KOTOPOM IOJKHO ObITh BBIPE3aHO OTBEPCTHE
JUAMETPOM, Ha 2—3 MM NpPEeBbLILIAIOIIMM AUAMETP LIAPUKOBOrO IUTAMIIA;
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- YCTaHaBJIMBAIOT Ha oOpa3ell FpyHTa 1LIADMKOBBIM 1ITAMIT ¥ LIEHTPUPY-
10T €70, (PMKCUPYST MOMEHT KacaHusl 1IAPUKOM ITOBEPXHOCTH IPYHTa IO
ITOKa3aHUsAM NMpUOOPOB ISt U3MepeHust AedopMaliuii obpaslia rpyHTa;

- 3aKpEeIUISIOT CTePKEHb 1UTaMIIa CTOMOPHBIM BUHTOM;

- 3aMUCBIBAIOT HAYAJIbHBIE [TOKA3AHHUSA NPUOOPOB.

6.14 IlpoBeneHMEe UCUBITAHUSA

6.1.4.1 K obpasiy rpysTa IUIaBHO, HE JOMYCKas YIApOB, NPUKIIanbBa-
10T HarpysKy, YBeJIMUMBas €€ CTYMEHSIMU, OOLLee YUCIIO KOTOPBIX AOJXKHO
ObITb HE MEHEE IISITH.

6.1.4.2 Harpysky F, kH, Ha nocjieaHeit CTyleHu HarpyXeHusi BHIYMC-
JISIOT 1o ¢opMyJie

F=0,184; R, 6.1

Tae dy — OJuaMeTp IIapMKOBOTO LITAMIIA, CM;
R — pacueTHO€ CONpPOTHBIIEHME TPYHTA ITOA MOAOLUBOI DyHIaMEHTa,
npuHuMaemoe 1o 6.1.1.3, MIla.
ITpu Ha3sHaYEHUU HArpy3Kd JOJKHO cOOI0OIaThbCst yCAOBUE

0,005d, < S5 < 0,05d,, (6.2)

rae S5 — MIyOuHa NOrpyxeHus apyKOBOro lITamMna B oOpasew rpyHTa
yepe3 15 MHH nocse NPUIOXKEHMUs Harpy3ku, CM.

IIpu HecoGmoneHnu ycnosus (6.2) cienyeT Npou3BecTH KOPPEKTUPOB-
KY HarpyskH.

6.1.4.3 Ha kaxzmo# CTyneHH HarpyXeHHs CHUMAIOT OTCYEThI IO BCEM
npubopaM i1 U3MEpeHUsT BepTUKaIbHOU nedopmanuu obpasua rpyHTa
yepes 5, 10, 20, 30 u 60 MuH TOC/Ie IPUIOXKEHMST HArPY3KU, 3aTeM Yepes
2 4y B TeueHUe paboyero OHS M Jajee — JBa pa3a B CYTKHU (B Hayajle U
KOHlUE pabodero AHsA) [0 YCIOBHOM crabunusauuu nedopMalvu.

6.1.4.4 3a xputepuii ycnoBHOM crabunusauuy gedopManuy Npu-
HMMAIOT MpUpalIeH e BEPTUKAIbHO nedopMaLiuy, He NpeBbiialoliee
0,01 MM 3a 12 4.

B 060cHOBaHHBIX Cy4assX MOXET ObITh MPOBENEeHO MCIIBITAHHE B yC-
KOPEHHOM DEXUME MPOXOJLKHUTEIBHOCTHIO 8 4.

6.1.4.5 HUcnbiTaHKe 3aKaHYUBAIOT ITOCJIE OOCTIKEHUST YCIOBHOM CTa-
OWIM3ALMK TIIYOMHBI MOTPYXeHUs lapukosoro wrammna (6.1.4.4) wm,
ecli UCHBITAaHUE IIPOBOAST B YCKOPEHHOM pexume, yepe3 8 4 rmocne’
Hayaia MCIIbITAHMUS.

6.1.4.6 MoxeTr ObITb MPOBeNeHO HOBTOPHOE MCIIBITAHHWE HA TOM Xe€
obpasiie npu coOIIONEHUH YCIOBUS: LIEHTP CAEAYIOLIETO IIOTPYKEHUS 1a-
PUKOBOTO IUTAMIIA JOJDKEH OTCTOSTh OT I'PAHMLL NTPEeAbIIYLLIMX OTIIEYATKOB
LIapyKa 4 oT Kpast o6pa3uia He MeHee YeM Ha IT0JIOBUHY JUaMETpa IapuKa.
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6.1.4.7 B nponecce UCIBITAHUS BEAYT XypHal, hopMa KOTOPOIo MpH-
BEEHA B MPUJIOXEHUU A.

6.1.5 O6pa6GoTKa pe3ynbTaToOB

6.1.5.1 Tlo moKa3aHMUAM YCTPOMCTB I U3MepeHus JedbopMaluii om-
penessioT [yOuHY ITOTpYXeHHMS LUIapMKOBOIO LUTaMIla B TPYHT B KOHIIE
MCTIBITAHUS (110 AOCTMXEHUM YCIOBHOM cTrabuiuzauuu aeopMaliiy Wid
gepe3 8 4 — NpPU YCKOPEHHOM PEXUME UCTIBITAHUS).

6.1.5.2 TlpenenbHo AIUTENbHOE 3HAYEHHE SKBUBAJICHTHOIO CLEILICHUS
Mep3jiioro rpyHrta c,,, MIla, onpenensiior ¢ TouHocteio 0,01 MIla no

eq?
dopmye

eq » db Sb ’ (63)

rae F— Harpyska Ha IIapdKOBBIif Litami, KH;

d, — IMaMeTp IIAPUKOBOTO LUTAMIIA, CM;

Sy, — DyOMHA TMOrpyXeHUs LIAPUKOBOTO LUTAMNA B IPYHT B KOHLE
MCIIBITAHUS, CM;

k — Oe3pasmepHblit KO3pdULMEHT, paBHblA 1 IPU MCHBITAHUSAX 1O
yCJIOBHOI cTabunuzauuu nedpopMauuu u 0,8 — mpu yCKopeHHOM
PEXUME.

6.2 MeToj OJHONJIOCKOCTHOTO CPe3a N0 MOBEPXHOCTH CMep3aHus

6.2.1 CymHocTh MeTOLA

6.2.1.1 HcribitaHue Mep3Jjioro IpyHTa METOIOM OJHOILUIOCKOCTHOIO
cpesa I10 MOBEPXHOCTH CMEP3aHUSL NPOBOISAT [JIsl OIPENENIEHUsT CAeaylo-
IUX XapaKTePUCTUK IMPOYHOCTH: COMPOTUBJIEHHS Cpe3y MEP3JIOro IpyHTa,
TPYHTOBOTO PacTBOPa M JIbJa MO IIOBEPXHOCTU MX CMEP3aHUSI C MATEPUATIOM
(byHzamMeHTa WM APYTUM TBEPALIM MaTepUaioM) R, ; CONMPOTUBIIEHMS
Cpe3y MEep3JIoro IpyHTa IO MOBEPXHOCTM CMEP3aHus C APYTMM IPyHTOM
WIY TPYHTOBBIM pacTBOPOM R, ; CONMPOTHBIEHUS Cpe3y JibAa 110 IOBEPX-
HOCTH CMEp3aHMSI C TPYHTOM WIHM TPYHTOBBIM pacTBOpoM Ry, ; .

6.2.1.2 DT XapaKTEPUCTHKH OMPEAEIISIIOT MO pe3yIbTaTaM UCIIBITAHUIA
00pasiioB IPyHTa B OJHOIUIOCKOCTHBIX CPe3HBIX pnbopax ¢ prKcUpoBaH-
HOU [UTOCKOCTBIO cpe3a IyTeM IIPUIOXEHUS K 00pasily IpyHTa, CMOPOXEH-
HOro ¢ obpasioM marepuasa ¢byHAaMEHTa, TPYHTOBHIM PacTBOPOM WJIM
JIBAOM, KacaTtejibHOW HArpy3Ky Npy OXHOBPEMEHHOM HarpyxeHuu odpasia
HAarpy3Koi, HOpMaJIbHOM K TUIOCKOCTH Cpe3a.

6.2.1.3 TlpenenbHO IIMTEIbHBIE 3HAYEHUS COIIPOTHUBIIEHUS Cpe3y Mep-
3JI0TO FPYHTA 110 NOBEPXHOCTH cMep3anus R ., Ry, win R, ; onpesensior
Kak HaubonbluMe KacaTeJIbHble HAINpPSXEHUs, MPH KOTOPBIX MPOU30LLIA
crabunuzauus nedopMaunu cpesa obpasilia npy 3aaHHOM HOPMaJILHOM
HaIpsKeHUU.
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6.2.1.4 Jl1s ucnbITaHUiA KCTIO/b3YIOT 06pa3Libl FPYHTA WIK TPYHTOBOIO
pacTBOpa HEHAPYLUEHHOIO U HApPYIUEHHOTO CIIOXEHUSL.

O6pasip! JO/KHBI UMETh (OpMY LMIMHIpPA JuaMeTpoM He MeHee 70 MM
u BbicoTolt ot 1/2 mo 1/3 nuamertpa.

6.2.1.5 Inamerp obpasua MaTepuasa JOMKEH GbITh paBHLIM JMAMETPY
obpa3ua rpyHra.

6.2.2 O6opynoBanue u npubopsl

6.2.2.1 B cocras ycTaHOBKM [UISI UCTIBITAHKS MEP3JIOTO FPYHTA METOLIOM
ONHOILIOCKOCTHOTO Cpe3a M0 MOBEPXHOCTH CMEP3aHUS JIOJIKHBI BXOIUTD:

- cpe3Hoi NMprbop ¢ GUKCHPOBaHHOM TLIOCKOCTBIO Cpe3a;

- pabouee KoJbLO IS 0Opa3na rpyHTa, rpyHTOBOrO pacTBOPa, Jibia C
BHYTPEHHUMHM pasmepaMy 1o 6.2.1.4;

- OpMBI JUIST CMOpaXKUBaHusl obpaslia IpyHTa ¢ MarepuajoM (pyHaa-
MEHTa, PYHTOBBIM PACTBOPOM, JIbIOM M [PYHTOM;

- MEXaHU3MBbI [JIsi CO3aHUsT KACAaTeJILHOM U HOPMaJIbHOM Harpysok;

- YCTpoiicTBa sl M3MepeHust fedopMaLiuil obpasua.

TMpunHimnuansHas cxema Cpe3HOro npudopa NMpUBeneHa B MPIWIOXeHWH T.

6.2.2.2 KoHcTpyKiMsl cpe3Horo npubopa JokHa obecreuynBaTh BO3-
MOXHOCTb MPUJIOXEHUS KacarebHo# Harpy3ky no 10 kH.

6.2.2.3 DopMbl VIS CMOpPaXWBaHUS M3rOTaBIMBAIOT U3 Matepuaia
HU3KOH TEIUIONPOBOAHOCTH (HAaNpHMep OpraHuyeckoro crexia). Tomu-
Ha CTEHOK KoJiell (hopMb! U3 OPraHUYECKOTro CTEK1a TOJIKHA ObITh HE MEHee
20 MM.

KoHcTpykumst opMbl 10/XHa 00ecTiedMBaTh BO3MOXHOCTh OMHOCTO-
POHHETO MPOMOpPaXHBaHUsI 06pasiia uepe3 ero TopLUeBbie MOBEPXHOCTH U
UCKJTIOYATh OTXXATHe M OTTOK BONBI U3 IPYHTA NPU €ro NPOMOPAXUBAHUMU.

[MpyHUMNIKAIbHbIE CXeMbl (OpPM TpUBEAEHbl B NpuioxeHud Y. B
¢dopMe MepBoro TMIA ITOArOTaBJUBAIOT 00pa3Libl BUIA «IPYHT (TPYHTOBBIM
pacTBop, Jen) — marepuan» i onpeneienus R,, (6.2.1.1), B ¢opme
BTOPOro THUITa — OOpas3lbl BHJAA «IPyNT — IPYHTOBbIA pacTtBop (Jiend,
TPYHT)» — A8 onpeneneHus R, u R, ..

6.2.3 [ToArTOTOBKa K MCIUIBITAHUIO

6.2.3.1 OG6pa3el rpyHTa U3roTaBIMBAIOT C yyeToM TpebGoBaHuit 6.1.1.4
Y TIpUJIOXKEHUS Y.

6.2.3.2 OOpasey MaTepuaita W3rOTABJIMBAIOT C YYETOM TpeOOBaHUM
MPWIOXEHUST Y TUaMETPOM, PaBHbIM AMAaMeTpy oOpaslia rpyHTa, U BbICO-
TOH, onpeneseMoit KOHCTPYKLIMEH Cpe3HOro npudopa.

6.2.3.3 TToAroToBJNEHHBIN K UCIBITAHUIO 0Opa3el] MOMEIIAIOT B Cpes-
HYI0 KOpo6Ky Mpubopa M MpoU3BOIST CIEAYIOLIUE ONepalliu:

- 3aKpeIUIIoT obpasell TaK, YTOObI INIOCKOCTh CMEP3aHMsl pacioiara-
JIaCh B 3a30pe MeXIY IOABMXHOU M HEMONBWKHOW 4acTAMM Ipubopa,
COCTaBJSIIOLIUM 1—2 MM;
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- YCTaHaBJIMBAIOT HAa oOpasel] rpyHTa LUTAMIT IUIS Tlepenayd HopMallb-
HOTO JaBJI€HUSl U LIEHTPUPYIOT €r0;

- 3aKpeIUISTIOT YCTPOicTBa WIS u3MepeHust nedopmaiiuii obpasiia rpyHTa;

- YCTaHaBJIMBAIOT Cpe3HOM MpUOOpP HA CTAaHUHY MO Ipecc U LEeHTPU-
pYIOT;

- 0CBOOOXIAIOT MOJABUXHYIO YacTh CPE3HOM KOPOOKHU, MPUCOCIUHSIIOT
K Heil MexaHu3M [Uisl CO3[JaHHsl KacaTeJIbHON Harpys3Ku;

- 3aMUCHIBAIOT HayaJbHbIE MOKA3aHUSI YCTPOMCTB IUISI U3MEPEHUS le-
dopmaiuit o6pasua M GUKCUPYIOT BpeMst Hauyaia MCIbITAaHUSI

6.2.4 TlpoBeneHUEe MUCIBITAHUS

6.2.4.1 K o06pasliy rpyHTa rIaBHO, HE JOMYCKasl yAapoB, NPUKIANbBAIOT
HOPMAJILHYIO HArpy3Ky M 3aTeM I1EepBYIO CTYIIEHb KacaTe/IbHOM Harpy3Ku.

6.2.4.2 3uHayeHHe HOPMAIBHOrO NABJIEHMsl, TIPU KOTOPOM IPOBOXST
UCIIbITAHME, OTIPEAEJISIIOT B [IporpamMe ucnbitTaHuid. [Ipy oTcyTcTBIY HaH-
HBIX 3TO JaBjieHHe NMpUHUMaloT pasHbeiM 0,1 MIla.

6.2.4.3 3HaueHMe TEPBOIl CTyMeHH KacaTeSbHOM Harpysku Q) M CTy-
NeHY nocieayioulero HarpyxeHust A Q, kH, npu vcneiTaHusX 1Mo onpene-
JIEHUIO Cpe3a Mep3JIoro IpyHTa, IPYHTOBOrO pacTBopa C MaTepuajioM
¢yHIaMeHTa U CONPOTUBIEHUSI Cpe3y MEp3JIOro IPyHTa MO MOBEPXHOCTU
CMEpP3aHUS € JPYTrUM PYHTOM WX TPYHTOBBIM PACTBOPOM OITPENESIOT B
cooTBeTCTBUU ¢ 6.2.4.4. [Ipy HEZOCTATOYHOM KOJIMYECTBE OOPA3LIOB 3HA-
yeHust O; ¥ A Q MoryT GBITh onpeaeeHbl No hopMynam:

0 = 1Ay ; 6.4)

AQ=AtA,, (6.5)

[ae T; — KacareJqbHoe HanpspkeHue, MIla, npunumaemoe o tabauie 6.1,

A,;— IIOWEAAL cMep3aHusl obpasua rpyHra ¢ obpasiioM Marepuvana
dbyunamenra, cM?;

At — MpHpalieHUe KacaTeJbHOIO HAMpPsDKEHUs] Ha KaXAOW CTYNeHU
HarpyxeHusi, MIla, npunumaemoe no tabnuue 6.2.

Ta6nanuuna 6.1

3HaveHHe KacaTenbHOrO HanpsikeHus 1), MIla, Ha nepBoii cTynenu Harpy-
TpyHTBI XeHHs1 P TemIiepaType IpyHTa, °C

-—0,3‘—0,5] —1 |——I,5’ —2 I—2,5L——3 l—-3,5| —4 ! —6 ] -8 I—lO
ITpn onpenenenun Rqf

ITecxu 0,04 0,06 0,09 0,11 0,14 0,16 0,18 0,20 0,23 0,26 0,31 0,36

[nuuncreie (0,03 0,04 0,07 0,09 0,11 0,13 0,14 0,16 0,18 0,21 0,24 0,27
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Oxonuarnue maba. 6.1

3HayeHHe KacaTebHOro HanpsbkeHus T, MIla, Ha nepsoit crynenn Harpy-
I'pyHTH XEHUs IpU TeMneparype rpysra, °C

—0,3{—0,5| —1 |—~1,5{ -2 |—2,5{ -3 [-3,5{ —4 | —6 | —8 | —10

Ipu onpenenennn Rgp
Tlecku 0,05 0,08 0,12 0,15 0,17 0,19 0,21 0,22 0,24 0,29 0,34 0,39
Cnunucreie 0,03 0,05 0,08 0,10 0,12 0,13 0,15 0,16 0,18 0,21 0,24 0,27

IMIpuMmMevyanus

1 3HayeHus Ty NPH OMPENCICHHU COIMPOTUBIEHUSA CPe3y MEP3/bIX [PYHTOB,
TPYHTOBBIX pAacTBOPOB IO IIOBEPXHOCTH CMEp3aHUd R, C METaUIMYECKHMM
MaTepuanoM (dyHIaMEHTa CIIefyeT IIpUHMMaTh ¢ Koadduimenrom 0,7.

2 3HayeHMs t; MpMU omnpejeleHUH Ry, NPH CMOPAXWBAHMM Pa3HOPOAHBIX
IPYHTOB CJI€iyeT IIPUHHMATD JJI HaMMeHee NPOYHOro IPyHTa.

3 Ecniu Ha TepBOil CTYMEHM HarpyXeHusi HaOmopaercs HesaTyxawooulan
MOA3y4YecTh, 3HAYeHHUs T; HEOOXOAMMO YMEHBIIMTb B ABa pasa.

L

Ta6nuua 6.2

TemnepaTypa HCTIIBITHIBAEMOTO TpyHTa, “C Mpupaenne Ka:;:a;reﬁbggro HarpskeRusd
Or 0 no —1 0,01
Huxe —1 « =3 0,02
« —3 « —6 0,03
« -6 004

IIpu ompeneneHNUU A T YYUTHIBAIOT YMEHbIIIEHUE IUIOLIANM COBUIa B
TeYEeHUWe UCIIBITAHHUS.

6.2.4.4 3HayeHMe nepBOi CTYNEeHU KacaTenbHoi Harpysku (), KH, npu
WCIIBITAHMSIX 110 OINpPENeIEHUIO CONPOTUBRIEHUIH Cpe3y JIbIa IO NOBEPXHOCTH
CMEP3aHUs ¢ MaTeEpHAIOM (pyHIaMeHTa; MEP3JIOTO [PYHTA, JIbJa — C APYTUMU
MaTepyaiaMM M JIbIA C IPYHTOM WIH IPYHTOBBIM PacTBOPOM ClleJyeT ycCTa-
HABJIMBATh B COOTBETCTBHMU C 3allaHMEM, a IIPH €ro OTCYTCTBUU OIpPEessITh
Ha OCHOBAHUM pe3Y/ILTATOB ITPeIBAPUTENBHO MPOBEACHHBIX HCTILITAHWIA IIPU
HETPEPLIBHOM OLICTPOM BO3IEHCTBUM HATPY3KH 110 popMylie

Q1 = 0,1Ry0 Ay (6.6)

rie R,r — YCIOBHO-MTHOBEHHOE COTPOTUBJIEHHE CPE3y MEP3JIOro rPYHTA,
JIBJA 10 TIOBEPXHOCTH CMEP3AHMS, OTIPEAENISIEMOE B COOTBETCTBUM C 6.2.4.9
u 6.2.5.4, MIla.

40



T'OCT 12248—96

Jlaiee yBEeTUYMBAIOT KACATENbHYIO HArpy3Ky CTYIEHSAMHU HarpyXeHus
A Q, xH, 3HaveHus1 KOTOPBIX, IIPH OTCYTCTBUH 33JaHMS, OMPENEISIOT 10

dopmye
A Q= Q)2 6.7)

6.2.4.5 Ha kaxnodl cTyleHM HarpyXeHHsl 3aMUCHIBAIOT MOKA3aHMs
npubopoB (YycTPORCTB) it u3MepeHust aecopMaluu cpesa obpasiia yepes
MHTEPBAIBI BpeMEHU, MPUHUMAEMble TI0 yKazaHuaM 6.1.4.3, mo moctuxe-
HUS YCA0BHOM cTabuansauuu nedopmauvu (6.1.4.4).

6.2.4.6 EciM Ha ouepeqHOI CTYIIEHU HArpyXeHMsl CTaOWIN3aluu Je-
dopmanmu He HabOOAETCSI, TO HArpy3KY BBLIEPXKUBAIOT 10 BOSHUKHOBE-
HUSl 1eOPMHUPOBAHUS C ITOCTOSTHHOU CKOPOCTBIO, KOTOPOE CYHMTAeTCs
JOCTUTHYTBHIM, KOTIA CKOPOCTh AeOpMUPOBAHHMS B TEYEHUE IBYX CJIEHY-
IOLLMX APYT 32 JPYTroM 12-4acOBBIX UHTEPBAJIOB COXPAHAETCS] HOCTOSTHHOIA.

6.2.4.7 WcnblTaHue 3aKaHYMBAIOT, Koraa JeopMUpPOBaHUE C ITOCTO-
SIHHOM CKOPOCTBIO YCTAHOBJIEHO HE MEHee yeM IUIS IBYX CTYIEHEH Kaca-
TEJIbHOM Harpy3kHu.

6.2.4.8 Tlocie OKOHYAaHMSI UCITIBITAHUSI OTOGMPAIOT NMPOOBI [UIst oIpese-
JIEHUS] BIaXXHOCTH U3 30HbI Cpe3a.

6.2.4.9 Ilpu npoBeleHUM HCIMBITAHUS IIPH HENPEPHIBHOM OBICTPOM
BO3pAaCTAaHUU HATPY3KM K 00pasly [UIaBHO, He JOIycKasl yaapoB, NMpUKia-
IOBIBAIOT KAacaTe/JIbHYI0 Harpys3Ky, YBeJIMUUBas ee HENpepulBHO M obecrie-
YyBasg TaKylOo ITOCTOSHHYIO CKOPOCTh AedOopMHpPOBaHMs obpasla, YyToObl
BpeMsl OT Hayaja MCIbITAHUS O MOMEHTA pa3pylleHus: obpas3la cocTas-
ssuto 20—30 c.

B npoliecce MCIBITAHUS MTPOU3BOAST aBTOMAaTHYECKYIO 3alUCh Kaca-
TeJIbHOM Harpy3ky Ha obpasell, a IIPU OTCYTCTBUM CHCTEMbI ABTOMaTHYEC-
Koif 3anucyu — dukcupyior Harpy3ky Oy, KH, B MOMEHT ero paspylueHusi.

6.2.4.10 B mpotiecce MCIBITAHUSA BELyT XypHal Mo dopMme, MpUBeaeH-
HOW B MPWIOXEHUHU A.

6.2.5 O6paboTka pe3yJbTaToOB

6.2.5.1 B npouecce ucnplTaHuit cTpoST rpacuK 3aBUCUMOCTH Aedop-
Mauuii rpyHTa / BO BpeMEHHU IIpM PA3TMYHBbIX 3HAYEHUSX KacaTeJbHOro
HanpspkeHus: (npuwioxeHue ).

6.2.5.2 IlpenenpHo ANUTEIbHOE 3HAYEHUE COMPOTUBIIEHHS CPE3y Mep-
3JIOTO TPYHTA NO MOBEPXHOCTH cMep3anus R, Ry, , Ry, ; OTIpenNeNiaioT Kak
HauboJibllIee KacaTeJbHOE HANpsDKEHUeE, IIPYU KOTOPOM NpoM30LLUIa CTabu-
Jnu3auus nepopMaluu odpasiia npu 3aJaHHOM HOPMAaJJbHOM HaIpsDKEHHH.

6.2.5.3 Tlpu onpenenennu R,;, Ry, , Ry, ; BBOOAT IOMNPABKy Ha TPEHHE
B Cpe3HOM mpubope 1Mo 3apaHee MOCTPOEHHONH TapUPOBOYHOI KPUBOM.

6.2.5.4 Ilo pesyasTaTaM MCNBITAHUI IPH HEIIPEPHIBHOM OBICTPOM BO3-
pacTaHUU HAarpy3KH OIpeNeJISIOT YCJIOBHO-MTHOBEHHOE 3HAYEHHE COIPO-
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THBJIEHMS1 CPE3y MEP3JIOT0 [PYHTA, JibA@ M0 [OBEPXHOCTH CMep3aHus R,
Mlla, no dopmyne

Ropo = Qo/Ays- (6.8)

6.3 MeToa 0OIHOOCHOrO CXKATHSA

6.3.1 CymHocTh MeTOIA

6.3.1.1 HcnblTaHue Mep3jiioro TpyHTa METOLOM OMHOOCHOIO CXATHS
MPOBOMAAT ISl ONpENEeNCHUS CIENYIOLIMX XApAKTEPUCTUK IMPOYHOCTH U
nechopMUpPYEMOCTH: TIpefeia MPOYHOCTM Ha OfHOOCHOe cxarue R., R,
MoZnynst JiuHelHo gedopMaiuu E, koagduiieHTa nonepeyHoro pacuim-
peHus v, koabduuueHTa HenuHeiHoi medopmanuu A, KoapdbuumneHra
BSI3KOCTU CUJIBHOJIBIUCTHIX TPYHTOB M A TTECKOB (KPOME IpaBeUCThIX U
KDYIHBIX) M IIMHUCTBIX IPYHTOB, KpOMe 3aTOPGOBAHHEIX, 33COJIEHHBIX U
CBIITYYEeMEP3JBIX Pa3HOCTel YKa3aHHbBIX TPYHTOB.

6.3.1.2 DK XapakTepUCTUKU OIIPEAeIIAIOT MO pe3y/ibTataM Harpyxe-
HUs1 00pa3sLOB IPyHTa BEPTUKAIBHOI HArpy3koil B yCJOBUSAX CBOOOIHOIO
GOKOBOTIO paclUMpeHUs ¢ JOBexeHreM 00paslia 0 XPYNKOro paspyuleHust
WIN TOCTHXEHHUSI HE3aTYXAIOILEH MTON3YYecTH.

6.3.1.3 [l ucnbITaHUIA KCIIONB3YIOT 00pa3Libl MEP3JIOrO FPYHTA HEHa-
PYILIEHHOTO CJIOXEHHUS € NMPUPOLHOU BIAXHOCTBIO U JbIMCTOCTHIO.

TonumHa mpocioek Npaa B obpasue NOJDKHA ObITh HE Gosiee 2 MM, a
NBAUCTOCTSD i < 0,4.

Ipu ompeneneHnn ko3dpduLMeHTa BI3KOCTH CUIBHOJBIUCTBIX [PYH-
TOB TOJILIMHA MPOCJIOEK JibAa B obpasiie JoJDKHA ObITh He Gosee 10 MM.

6.3.1.4 OGpasibl DOKHB UMeTh dopMy LWIMHAPa AMameTpoM 71,4 u
BbicoToif 140 MM wiu guametrpom 49 u BoicoToit 100 Mm.

6.3.2 O6opynoBaHue M Npubopsl

6.3.2.1 B cocras ycTaHOBKM IUIsl UCITBITAHUMS MEP3JIOTO IPYHTa METOLOM
OIHOOCHOTO CXATHS JOJDKHBI BXOIUTH:

- rutatopMbl (ITOABMXKHASL U HEMOABHUXHAS) ¢ HAOOPOM LITAMITOB JIS
YCTaHOBKM Y KpeIUIeHUs1 obpa3La rpyHTa;

- MEXaHM3M Ui BEPTUKAJILHOIO HarpyxeHust obpasia;

- YCTpOMCTBA JJIS1 U3MEPEHUsI POOJIbHBIX 1 MOMEPeYHbIX aedopMaLimii.

IIpunnunuanbHas cxemMa YyCTAHOBKHW NpyYBeleHa B MPWIOXEHUH X.

6.3.2.2 KOHCTpyKIHMsI YCTAHOBKHM M Me€XaHU3Ma [UIS BEPTUKAJIBHOIO
HarpyxeHust o6pasiia rpyHTa J1Oo/KHa obGecreynuBaTh:

- BO3MOXHOCTb Harpy>eHus o6pasia rpyHTa HelpepbIBHO IIPU MTOCTO-
SITHHOM ckopocTH AedhopMHUpoBaHUsl oOpa3la He MeHee 1 MM/c;

- 00IyI0 HarpysKy Ha obpasell rpyHra He MeHee 30 kH;

- BO3MOXHOCTb JedopManuu obpasua He MeHee 30 MM.

6.3.3 IToaroToBKa K MCNBITAHUIO
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6.3.3.1 OGpasell rpyHTa U3rOTABIMBAIOT C yyeToM TpeGoBaHuii 6.3.1.3
u 6.3.1.4.

6.3.3.2 OOpasell rpyHTa M3BJIEKAIOT U3 KOJibLiA, TMOMEIIAIOT MEXITY
HUKHUM U BEPXHUM HITAMIIAMM W IPOM3BOMAT CJIeAYIOLINE ONEpaLMu:

- 3aKPEeIUISIOT NapoBJiaroHeNnpoHKUIIaeMyl0 060104UKy Ha OOKOBBIX T10-
BEPXHOCTSIX ILITAMIIOR;

- Ha o6pasel] yCTAaHABIUBAIOT YCTPOMCTBA Ui U3MEPEHUS TIONIEPEYHBIX
nedopmMaiuii;

- 06pasell co IUTaMITaMH ITOMELLAIOT Ha HIKHIO HETIOABMXKHYIO TIaT-
dopMy YCTaHOBKM U LIEHTPUPYIOT;

- 3aKperuIsiIoT YCTPOMCTBA ISl U3MEPEHUS MPOAOJbHBIX Aedopmalui
obpasiia.

6.3.3.3 Tlocne BplaepXUBaHUs 0Opa3iia TPyHTa B yCTAHOBKE MPOM3BO-
IST TIpefBapuTenbHoe obxartue obpasiia faBneHWeM, paBHbIM Hampsoke-
HUIO OT COOCTBEHHOI0 Beca IPYHTA Ha ropusoHTe oTO0pa obpasua (Ho He
6oJiee TIOJOBUHBI YCJIOBHO-MTHOBEHHOrO 3HAYE€HUs MMPOYHOCTH HAa ONHO-
OCHOE€ cxXKaTue), B TeueHue 15 c. 3ateM ob6pasew pasrpyXaioT, 3alUChIBAIOT
TIO0Ka3aHuUsl IPUGOPOB ¥ GUKCHPYIOT BpeMsi Hauala UCIBITAHUI.

634 IlpoBeneHue HUCMNHBTAHUSA IpPHU HENPEPHIBHOM
OBICTPOM BO3pAacTaHWUM HArpy3KM JAJsI ONpeleleHUus
YCNOBHO-MTHOBEHHOTrO 3HAaYEeHUs NpelfeNa NPOYHOCTH
Ha OXHOOCHOE cxaTue R

6.3.4.1 K obpasily 1aBHO, HE IOMYyCKasl yaapoB, MPHUKIAABIBAIOT Ha-
IPY3KY, YBEJIMYMBAasi ee HEMpPEPbIBHO M obecrieyrBasi MOCTOSIHHYIO CKO-
pocTb jepopMUpOBaHUs obpaslia He meHee 1 MMm/c.

6.3.4.2 WcnbiTaHue JOJKHO TIPOAOJIKATLCS 10 MOMEHTA paspylLeHUs
obpasiia, ecjid pa3pynieHue HOCUT XPYIKHHA Xapakrep, Wik 10 MOMEHTA,
KOT/Ia OTHOCUTENbHAsS TIpofosHas nedopMaus JOCTUTHET 3HAYEHUS
€2 0,20, eciu obpasen aecdopmupyercs: BSi3ko, 6€3 BUIMMbIX [TPU3HAKOB
PaspyLIEHUS.

6.3.4.3 B mpoliecce UCIBITAHUS TTPOU3BOAST ABTOMATUYECKYIO 3aMMCh
Harpy3ku Ha oOpaseil U ero agecdopmauuit. IIpu OTCYTCTBUM CHUCTEMbI
aBTOMAaTHYECKOM 3amucy GUKCUPYIOT HArpy3Ky U BbICOTY oOpaslia rpyHTa
B MOMEHT €T0 pa3pylUeHHUsl Wiy BA3KOIo JedhOopMUpPOBaHMSI.

6.3.4.4 B mpoliecce UCTIBITAHUSA BeOyT XypHaa, dopMa KOTOPOro npu-
BelleHa B NIPUJIOXEHUH A.

6.3.5 [IpoBeneHUe MCHOBITAHUS HA NOJ3Yy4YeCThb QN4
onpeneNeHHUs NpegejbHO JJUTENbHOTO 3HAYEHUSA Ipe-
Jenra NMpOYHOCTM HA ONMHOOCHOE cXaTue R .MU xapakTe-
puctuk nepopMmupyemoctu E, v, 4

6.3.5.1 K ob6pasiy ruiaBHo, He XOMYCKas yoapoB, MPUKIANbIBAIOT Ha-
IPY3KY, YBEJIMYMBAsI €€ pAaBHLIMU CTYTIEHsIMU HarpyxeHusi. Bpems npwio-
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KEHMsI HarpyskyM Ha KaXIou CTyneHU RoukHO ObITh He Gosee 30 ¢. Ha
KaXIOW CTYTIEHH OCeBOE HaIpsSDXeHUe B o0pasiie JOJDKHO GbITh TOCTOSAH-
HBIM (G, ; = const).

6.3.5.2 Harpysky Ha ofpaseu rpynra F, kH, Ha kaxmo#l cTymeHM
HarpyXeHusl ONpeesiioT o ¢hopMyie

F=no, d*/4, 6.9)

rae d; — cpeqHuid fuaMeTp obpasiia I'pyHTa B MOMEHT IIPWJIOXKEHUST OYe-
PEAHOM CTYMEHU HATPYXEHMS, CM.

6.3.5.3 Hanpsxenue o,;, MIla, Ha Kaxzoit CTYTIEHN HarpyXeHus! O~
peaensior mo dopmyiie

6y = Roe 1 /10, (6.10)

rae R,. — yCIIOBHO-MIHOBEHHOE 3HaYeHMe npefesia NPOYHOCTH IPYHTA Ha
OJIHOOCHOE CXAaTHue, OTIpeIesIieMOe 110 pe3y/IbTaTaM UCTIBITAaHUS
TP HENpepbIBHOM OBICTPOM Bo3pactaHHMM Harpysku, MIla
(6.3.7.2);
n; — TOPSUIKOBBIA HOMEP CTYNEHU HarpyxXeHHs.
6.3.5.4 3HayeHMe G,; MOXET OBITh ONpeeNeHo 1o dopmyse

c,i = Rn; /5, (6.11)

rae R — pacyeTHoOe COMpOTHBIEHHE TPYHTA HOJ MoAoLIBoil ¢dyHIaMeHTa,
OmpefesisieMoe B COOTBETCTBUM C MPHJIOXKeHUeM P.

6.3.5.5 Jlns obecrieyeHus MOCTOSAHCTBA OCEBOro HAMpPsIXEHHUS B 06pa3-
L€ Ha KAXHAOU CTYNMeHW HArpyXeHHsl JOIOJHHUTEIbHO YBEJUYMBAIOT HA-
rpy3ky F; Ha A F; ; nipu yBenuyeHuu auamerpa obpasua Ha 3 % (2 MM wist
06pa3uoB AuaMeTpoM 71,4 MM) ¢ MOMEHTA Hayasla UCITBITAHUST WIH TIpeN-
LIECTBYIOLLETO JOTPYXEHUS.

3Hauyenue A F, ;, kH, onpezensiior 1o dopmyne

,J?
AF = % o, @l-dl), (6.12)

rae d; ; — nuameTp obpasua B MOMEHT JOTPYXEHHs, CM;

d; ;., — nuameTp obpasia B MOMEHT NPUIIOKEHHs! CTYTIEHH HArpyXXeHus

WIH TIPEILIECTBYIOIIEr0 NOIPYXEHHs, CM.

6.3.5.6 TIpono/KMTENBHOCTD AEMCTBMS KAXIONW CTYMEHHM HarpyXeHHs
JOJKHA COCTaBAATb 24 4.

6.3.5.7 Ha kaxmoi cTyIleHH Harpy>XeHHsl 3alMChIBAIOT TIOKA3aHUS YCT-
POICTB U1l U3MepeHMst AeopMalrii Yepe3 HHTEPBaIbl BpeMEHU, NPUHU-
MaeMble Mo 6.1.4.3, u crpoAT rpaduK 3aBUCHMOCTM IPOAOJIBLHOI
nedopMauum o6pasiia rpyHTa OT BpeMEHH — KPHUBYIO IMOJI3y4ecTH (Iipu-
noxeHue II).
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6.3.5.8 HcnblTaHie mpooXaioT X0 TeX IMop, MoKa mpoliece aedop-
MHUpOBAaHUsT oOpa3ia He MepeiieT B CTAAMIO He3aTyxalolel IoJ13y4ecTH
(cTamusa He3aTyxalolleil MOJ3y4ecTH CYMTaeTcsl HZOCTUTHYTOM, Koraa Je-
dopmanuu obpasua GyayT pa3sBUBATLCH C IIOCTOSHHOM WM YBEJIM4MBAIO-
meiicss CKOPOCTbIO) WJIM OTHOCHTENbHas TNpOJOJbHAsA nedopMaiius
obpasua pocrurter 0,20.

Ckopoctb fedopMalMyl CYUTAIOT IIOCTOSIHHOM, €CJIM B TPEX IOC/IENO0-
BaTeJIbHbIX MHTEpBajiax u3MepeHuil nedopmaiivs u3MeHsieTcs He Oonee
yem Ha 0,02 MM 3a 2 4.

6.3.5.9 B npouecce ucnbiTaHus BeayT XypHas, GopMa KOTOpOro npu-
BElcHA B IPUIOXEHUH A.

6.3.6 IpoBeneHue HCNBITAHUS HAa MNOJ3YyYecCcThb IIH
onmpeneieHUsI Ko3bdHUUMEeHTa BI3KOCTH CUAbHOIBIUC-
THIX TPYHTOB 7

6.3.6.1 K o6pasity rpyHTa MpUKIAIBIBAIOT HATPY3KY B COOTBETCTBUH C
tpeGosanusimu 6.3.5.1.

6.3.6.2 Harpysky Ha oGpa3sen Ha KaxXOOi CTyIeHM HarpyXeHus oIpe-
nessor 1o 6.3.5.2—6.3.5.4.

6.3.6.3 Ilyns obecrieyeHMs IOCTOSTHCTBA OCEBOTO HAMPSKEHUS! BBINOJI-
HsioT TpeboBaHus 6.3.5.5.

6.3.6.4 Kaxnyio cTyneHb HarpyXeHHs BbUIEPXHBAIOT OO YC/IOBHOM
CTaGMNU3aIMY TPOIOJIbHOM nedopMaLiuM o6pa3iia rpyHTa, NpUHUMAEeMOii
no 6.1.4.4, vy 10 HOCTHXEHUS CTAIUM He3aTyxalolleil MoA3ydecTH.

6.3.6.5 Ha xaxmoil CTyneHu HAarpyXeHusl 3anuChIBAIOT NOKA3aHUS
npuGopoB WIS u3MepeHud AedopMaliuii o6pasiia rpyHTa Yepe3 HHTEPBAJIBI
BpeMEHH, IIpUHHUMaeMsle 110 6.1.4.3.

6.3.6.6 B mpoiiecce UCIIBITAHWSA BEOYT XypHai, popmMa KOTOPOro mpu-
BelleHa B MPHJIOXECHUH A.

6.3.6.7 B mpouecce MCIBITAHUS I KAXHOH CTYyNEHHW HarpyXeHus
BBINOJIHAIOT CJIEAYIOLLHE ONeparuu:

- CTPOST KPHBYIO Nnojsydecty (nprwioxeHue Ll);

- HA KPMBOM TMOJI3YYECTH BBIIEASIOT JUHENHBIE Y4aCTKH, OTpaXatolue
nedopMmupoBaHue obpaslia IpyHTa C MOCTOSIHHOM CKOPOCTBIO, €CJIM OHO
HMEJIO MECTO NP JaHHOM 3HaYeHWH HaNpsKeHUs;

- IUISE BBUIEJICHHBIX JTMHEWHBIX Y4aCTKOB OMpPEAEASAIOT 3HAUYCHUE CKO-
pocTH nedopMupoBaHus obpasua v, MM/4, o popmyIie

Ak
V= At (6.13)
rae A h; — pa3sHOCTb NMPOXOJIBHBIX AedopMaLinii 06paslia rpyHTa B KOHLIE
M Hayajie TiepHona e)OpMMPOBAaHUSI IPYHTA C TOCTOSHHOM
CKODPOCTHIO Ha i-il CTYIIEeH! HarpyXeHHs, MM;
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A t; — IPOJOJXUTENBHOCTh Tiepuoja XedOpMUpPOBaHMS obpasua
TPYHTa C IIOCTOSIHHOM CKOpOCTBIO Ha - crymeHu
HarpyXeHus, Y;

- MO BBIYMCJIEHHBIM 3HAYEHMSIM V; ONPEAENSIOT 3HAYEHHUS] CKOPOCTH
OTHOCUTEIPHOTO RechOpMHUPOBaHUS 00pasLia IpyHTaE;, 1/4, Ha i-if cTyneHn
HarpyxeHust 1o ¢opmyie

& =% , (6.14)

rae h — HavaslbHasl BEICOTA 00pasia rpyHTa, MM.

6.3.6.8 Ha ocHOBaHMU MOJYYEHHBIX 3HAYEHHI €; CTPOAT PEOJIOTHYEC-
KYIO KPHUBYIO, OTPAXAIOLLYIO 3aBUCUMOCTD €; = f(o;) (mpwioxexue II).

Peosloriyeckylo KpHMBYIO Ha HaYaJIbHOM YYaCTKE AaIpOKCHMHUPYIOT
NPSIMOM HAWJTYYIero IMpUOIMXKEHUST K 9KCIIEPUMEHTAIBHBIM TOUKaM Ipa-
¢ryecKkr UM METOIOM HaMMEHBILUX KBaApaToOB.

6.3.6.9 HcnblTaHue 3aKaHYMBAlOT, KOTAAa HAa HAYaJIbHOM JIMHEIHOM
YYacTKe PEOJIOTMYECKON KPHUBOI ITOJy4EHO HE MEHEe TpeX dKCIepUMEH-
TaJIbHBIX TOYEK M CTOJIBKO Xe€ 3a ero npeaesaaMu Nocje nepexona paccMar-
PUBaeMoOil 3aBUCHMOCTH B HEJIMHEIHYIO.

Ecnu ykazaHHOe ycioBU€ He BBIIIOJIHAETCS, TO HEOOXOAMMO YBEJIUIHTD
YUCJIO CTYIIEHEH Harpy>XeHHsI.

6.3.7 O6paboTKka pe3yJbTaToOB

6.3.7.1 O6paboTKy pe3y/bTaTOB UCIIBITAHUIA BBITONHSIOT OXHOBPEMEH -
HO C IMpPOBEIEHUEM CAMHX MCIBITAHUI M MEPEXON K CIEAYIOLIEMY 3Tamy
UCIIBITAHUM (CTYIIeHW HArpyXeHMsl, JOTPYXEHHUs] M T.I.) OCYLUECTBJISIIOT
riocjie 06paboTKy pe3yNnbTaToB Ha NPEABIIYILEM JTarle.

6.3.7.2 Ilo pe3yabTaTaM MCIBITAHMS NPU HETIPEPHIBHOM GbICTPOM BO3-
pacTaHuM Harpysku (6.3.4) onpeaesnsioT yCIOBHO-MIHOBEHHOE 3HAYEHUE
TpefieNia MPOYHOCTH Ha ofHoocHoe cxaTtue R,., MIla, mo dopmynam:

R, =

— IIpU XPYIIKOM pa3pylieHur obpasua; (6.15)

By

=~~~ TIPU IUIACTHYECKOM pa3pylIEHUU obpasua, (6.16)

m

rae Ay U A,, — COOTBETCTBEHHO HayajpHasi M  KOHeyHas (mocne
MPOBEAEHUS MCITBITAHMST) TUIOLIANM [TOTIEPEYHOTO CEYSHHUS
obpasua, cM?;
F — pazpyuiaionas Harpy3ka, KH, onpenensiemas mo 6.3.4.2.
6.3.7.3 IlpenenbHo IMTEbHOE 3HAYEHHE Mpenesia NpPOYHOCTH Ha
OIHOOCHOE cXaTHhe rpyHTa R, MIla, onpenenstor no pe3ynbraraM HCIbi-
TaHWS Ha [TOJI3YYeCTh, IPOBEAEHHOTO B COOTBETCTBHH € 6.3.5, 1o dopmye
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R. =060, (6.17)

THi€ Gf.; — HAMpsDKEHUe B oOpasiie IPyHTA Ha CTYNEeHU HarpyXeHus, npe-
HIeCTBYIOILEH K-t CTymeHM, Ha KOTopoii mpouecc nedpOpMHpOBaHUs 00-
pasiia MepexonuT B CTalUIO He3aTyxawoulei moasydecty (6.3.5.8), MIla.

6.3.7.4 Ilo pesyabrataM 3Toro Xe wucnbiTaHusa (6.3.5) onpemensior
TaKXe XapaKTepUCTHKH NedopMHUpyeMOCTH Mep3asioro rpyHTa E, A u v B
COOTBETCTBHU C mprioxeHueM III.

6.3.7.5 Ilo pe3ynbraTaM HUCIBITAHUSA, IPOBEAEHHOIO B COOTBETCTBUU C
6.3.6, onpenensaioT Ko3pOULMEHT BAKOCTH CHIBHOMBIUCTBIX [PYHTOB 1),
MIla-4, ¢ TouHoctsio 10 MITa-u mo dopmyie

G, -0,

=37 (6.18)

I1e ¢, — HalpsiXeHHe, COOTBETCTBYIOLEE TOYKe A IepeceyeHus
JHHEMHOIo yyacTKa peojiornyeckoil Kpusoil (6.3.6.8) ¢ oceio
abenmce, MIla;

0, — HallpsDKEHUE, COOTBETCTBYIOLIEE KOHEUHOI TOuKe B inHeHOro
y4yacTKa peosioruyeckoit kpupoi, MIla;
& — TO Xe, yTo U B 6.3.6.7.
6.4 MeToa KOMIIPECCHOHHOIO CXKATHSA
6.4.1 CymHoCTh MeTORA
6.4.1.1 HcneiTaHue Mep3jioro rpyHTa METOJOM KOMIIPECCHOHHOTO

CXAaTHS TIPOBOJAT IS OINpEAEeHHsI CeqyIOIMX XapaKTepUCTUK aedop-

MUpPYeMOCTH: Ko3(pbHLIHEHTA CXMMAEMOCTHU TUIACTUYHOMEDP3JIBIX TPYHTOB

my, KoobdULUMeHTa OTTAMBAHUA Ay U CXUMAEMOCTH IIPM OTTAMBAHWUM M

JUISL TIECKOB ¥ TJIMHMCTBIX IPYHTOB (KpOMe MECKOB IPABEIMCTBIX ¥ KPYTi-

HBIX), @ TAKXX€ 3aTOPGHOBAHHBIX, 3ACOJIEHHbIX U CBIITyYEMEP3JIbIX Pa3HOCTEH

YKa3aHHBIX TPYHTOB.

6.4.1.2 DTH XapaKTepUCTUKH OIPEAEIISIOT 0 pe3yIbTaTaM UCITBITAHUM
00pa3loB rpyHTa B KOMIIPECCMOHHBIX NMPHOOpax (0zoMepax), MCKIIoYalo-

UIMX BO3MOXHOCTh GOKOBOrO paciiypeHust oOpasiia rpyHTa npu €ro Ha-

PYXEHMH BEPTUKAJIBHONW HArpy3KOd B MEp3JOM MWIH OTTassHHOM

COCTOSIHUH.

Pesynbrathl ucnibITaHMil 0OPMISIIOT B BUIE IpadKOB 3aBUCUMOCTEMH
npedopMaluii o6pasna or Harpy3Kd M UX U3MEHEHUS BO BPEMEHHU.
6.4.1.3 Harpysky npy HCNBITAHUAX ONpPENeNsiOT U3 YCIOBUS, YTO HA

MepBOit CTYITEHU HarpyXKeHHs NAaBIEeHHE HOJDKHO OBITh pABHO HAIIPSLKEHHUIO

OoT coOCTBEHHOTroO Beca Ha miyOuHe oTbopa obpasua, a Ha MociefHei

CTYIIEeHH — pac4yeTHOMY COITPOTUBJICHHUIO IPYHTa IOJ MOAOLIBON ¢yHIa-

MeHTa R, 3amaBaeMOMYy B IporpaMme UCIIBITaHHIA.
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[IpumMeuanue—Ilpy OTCYTCTBUM JaHHBIX 3HaueHHe R JonyckKaercs
TIPUHUMATh B COOTBETCTBHM C NPUIOXKEHHEM P.

6.4.1.4 1ns1 vcribITaHUIA MCITO/IB3YIOT 06Pa3libl MEP3JIOrO FPYHTA HEHa-
PYUIEHHOI'O CJIOXEHHUA C NMPUPOAHON BIAXKHOCTBIO M JIBAMCTOCTHIO.

TonuyHa Npocioek Jbaa B o0pasiie JoDkHa GbITh He 6osee 2 MM, a
JabaUcTocTs i; < 0,4.

O6pasipl JO/KHBI UMeTh GopMy LIMIIMHIPA AUAMETPOM He MeHee 71 MM
Y OTHOLUEHMEM BBICOTHI K muaMmeTpy 1:3,5.

6.42 O6opynoBaHue U npubopsl

B cocraB ycTaHOBKYM [UIsl UCTIBITAHUM TPYHTa METONOM KOMITPECCHOH-
HOTO CXAaTust HJOKHBI BXOIUTh:

- KOMIIPECCUOHHBIN npubop (ogoMeTp);

- MEXaHU3M [UI1 BEPTUKAJIBHOIO HarpyXxeHus obpasilia rpyHTa;

- yCTpOMcTBa ISl M3MEpeHUs] BEPTUKaJbHBIX Aedopmanuit obpasua
IPYHTA.

643 ITogroToBXa K MCHNBITAHUIO

6.4.3.1 O6pasel rpyHTa M3roTaBAMBAIOT C y4eToM TpeGoBaHuii 6.4.1.4.

6.4.3.2 ]Iy KCIIBITBIBAEMBIX I'PYHTOB AOMOJHUTEIbHO K QU3NYECKHUM
XapaKTepUCTHKAM, YKa3aHHBIM B 4.3, HOJKHBI OBITh OIpENe/IeHbI CIeAYIO-
LIMe XapaKTePUCTHKHU: TUIl KPUOT€HHON TEKCTYpbl, BIAXHOCTb 3a CYET
JIeSTHBIX BKJIIOYEHUH U JILAUCTOCTb.

6.4.3.3 O6pasel; rpyHTa B paboyeM KOJible MOMELUAIOT B HAIPABJISIO-
LU} LIMJIMHAP ONOMETPA M IPOM3BOIAT CJEAYIOILME ONepalluu;

- Ha obpa3zell IpPyHTa CTaBSIT LUTAMIT M LIEHTPUPYIOT €T0;

- 3aKpeIUIIIOT yCTPOICTBA LI U3MEPEHUS BEpTUKAIbHBIX NedopMaLinit
obpasiia TpyHTa CHMMETPUYHO OTHOCUTEJIBHO OCH 1LUTAMIIA;

- OZOMETP YCTAHABJIMBAIOT HA CTAHUHY [10OJ NpPECC U LIEHTPUPYIOT;

- BBUICPXMBAIOT 00pasel; IIpU TeMIlepaType UCIbITAHMS;

- 3ATIMCHIBAIOT HAYAJbHbBIE NOKA3AHMS IPUOOPOB;

- (PMKCUPYIOT TeMIIEpaTypy 4 BpeMsl Hayajaa UCHbITAaHUS.

644 IlpoBeneHWe HCHBITAHUSA

6.4.4.1 K oOpasiy 1iaBHO, He AONYycKas yAapoB, MPUKIALbIBAIOT Ha-
IPy3Ky IepBOM CTYHEHM HarpyXeHusl, CO3/aBasi IaBjeHUE, OTBEeyalollee
TpeGoBaHusM 6.4.1.3.

6.4.4.2 Tlocne crabunusauuu nedopMauuu (B COOTBETCTBUU ¢ 6.4.4.3)
YBeJIMYMBAIOT HArpy3Ky Ha o0pas3ell CTYIIeHSIMU Harpy>XeHHs B COOTBETCT-
Buu ¢ 6.4.1.3. Yncio cryneHeil JODKHO OBITh HE MEHee IATH.

6.4.4.3 Kaxnyro cTyneHs HATpyXeHUs CIEAyeT NMPUKIIAIbIBATD MOCIIE
YCJIOBHOM CTaOWIM3allMU BEpTUKAIbHON AedopMmaliui obpasia rpyHTa Ha
[IPEALIECTBYIOLIEH CTYNEHH, TPUHUMaeMoi 1o 6.1.4.4.

6.4.4.4 Tpu ucnbITaHUAX VIS ONpPeAeNeHUsT A, U m MOcie YCIOBHOM
cTabwnzanny xedopMalMy Ha epBOit CTYIIEHM HArpyXXKEeHUST IPOU3BOIST
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oTTauBaHue obpaslia IpyHTa, MOBBILIAS TEMIIEPATYpY BO3LYXa B ITOMeIIe-
"HHM U WCIIBITAHUN M (UKCUPYIOT Ipu 3ToM AedopManuu obpasua
IPYHTa TaKXe O JOCTMKEHHS] YCJIOBHOH CTabunu3auuu aedopManyu.
Jlanee npomoyxaoT UCIIBITAHWE TPYHTA B OTTasABLIEM cOCTOSHUM. T1pu-
pallleHHe aBJIEHUS NPU 3TOM Ha IOCAEHYIOLIUX CTYMNEHSIX TPUHUMAIOT
0,05 MITa mng rauHucThIX rpyHTOB M 0,075 MIla — /1a meckos.

6.4.4.5 Ha kaxmoil CTyMmeHd HArpyXeHHUs! 3allMCBIBAIOT I10KAa3aHUs
npuGopoB (YCTPOICTB) I U3MEPEHUs BepPTUKAJIbHON medopmanuu o6-
paslia rpyHTa Yepe3 WHTepBaJibl BpeMeHU, puHuMaeMsle o 6.1.4.3.

6.4.4.6 B mpoiiecce MCIBITAHUS BeAyT XypHai, popMa KOTOPOTo Mpu-
BEIEHA B IPUJIOKEHUHU A.

6.45 O6paboTKa pe3yibTaToOB

6.4.5.1 Ilo pesynbTaTam UCHBITAHUS JUI KAXIOM CTYIIEHU HATPyXEHUs
BBIYUCIISIOT:

- abCOJIIOTHYIO CTaOWIM3NPOBAHHYIO BEPTHKAIbHYIO 1eopMaLUio 00-
pasla rpyHTa A h;, MM, Kax cpeiHee apudmMeTuyeckoe noxkasaHue npudo-
poB (YCTPOMCTB VISl U3MEpEHUS BEPTMKAIbHON Aedopmaumu obpasua
IPyHTa);

- OTHOCHUTEJIbHYIO CTAaOMIM3UPOBAHHYIO BEPTHKAILHYIO nedopMaiyio
obpasua rpyHTa g7 U g [10 GOpMYyIaM:

- TIPM UCIIBITAHUM [JIs onpeseseHust my— no ¢opmye (5.10), B koto-
PYIO BMECTO 3HAYEHMA € IOACTABJIAIOT 3HAYEHHUE € ;

- TpY UCTIBITAHWY JUISL OTIPENCIEHUs A,y U m

Ah-Ah

&y = ~—h|—£ ) (6.19)

rae A h; — abconioTHasg  crabunusupoBaHHas AedopMmauus obpasiua
TPYHTA IOCJIE OTTAMBAHUS, MM;
A h, — abcooTHast ctabunusvpoBaHHas nedopmanust obpasua
TpYHTA HA NEpBOH CTYyNeHM HarpyxeHus (Npud HABJIEHUH,
PaBHOM HAINPSKEHWIO OT COGCTBEHHOTO Beca IpyHTa Ha
rybuHe otbopa obpasiia, U 10 €ro OTTAUBAHUS), MM;
h; — BbIcoTa obpaslia rpyHTa rocie o6xartus (0o ero oTTauBaHMs),
MM.
6.4.5.2 Tlo BBIYKMCIEHHBIM 3HAYEHUSIM CTPOSIT TpaduKH 3aBUCMMOCTH
& = f(p) umu g, = f(p) (npunoxenue L), tne p — naBnenue B obpasue
Ha Kax1oi cTyreHu Harpyxenus, MIla.
6.4.5.3 KoaddulMeHTH CXKUMAEMOCTH IUIACTUYHO-MEP3JIOro IrpyHTa
my;, MITa'l, onpenenslor KaK BeIMYMHBI, YUCIEHHO PABHBIE TRHIECHCAM
YTJIOB HAKJIOHA o; NPSIMBIX, IIPOBEJEHHBIX U3 Hayajla KOOPAMHAT Yepe3
TOYKH p; U €, C TouHocTeio 0,001 MIla! no dopmyne
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€,
mj;i=tg (xl.=-4£i s (6.20)
p;
IMMpumeuyanue—Ilo snayenusam KoddduuMEeHTa CKUMAEMOCTH myf;
MoxeT OBITb BHIYMCIIEH Moaynb aedopmannu E; = B/myi , rae p — koadbduumenr,
pasHbiif 0,8.

6.4.5.4 KoadduimeHTs OTTauBaHUs Ay M CKUMAEMOCTU MPH OTTaH-
BaHUHK M MEP3JIOTO IPYHTA ONPEACIISIOT MO NMPSAMO HAWIYYILEro Npubau-
XKEHUS K 9KCIIEPUMEHTAIbHBIM ToyKaM (npuioxeHue HI), moctpoeHHOM
rpadpMyecKd WIM METOXOM HaMMEHBLUUX KBafpaToOB, KaK OTPE30K, OTCe-
KaeMblid 9TON NMpSIMON HA OCH €4, , ¥ TAHTEHC YIJIa €€ HAaKJIOHA K OCH p.
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IIPHIOXEHHE A
(pexomendyemoe)

@®OPMBI ITEPBOM 1 MOCJIEXYIOIINX CTPAHVI] XKYPHAJIOB
JIABOPATOPHBIX UCITBITAHUI TPYHTOB

Dopma nepeoli cmpanuyb HypHana

Opranu3saums (1abopatopus)

XKypHan ucnbiTaHuit rpyHTa
METOHOM. « « « 2 v oo e e ieeeeeennns

O6bexT (NMyHKT)
CoopyxeHue
Wypd (ckBaxnHa) Ne Huamerp, MM
I'ny6uHa or6opa obpasua, M nowans, cm?
JlaGopaTopHbiit HoMep oOpa3ua O6BeM, cM3
HaumeHoBaHMe rpyHTa Macca, r

CnoxeHue rpyHTa Macca ¢ rpyHTOM, T
BusyansHoe onucanue rpyHTa B 1abopaTopuu Macca o6pasua, r

PusnyecKre XapaKTepHCTHKH [PyHTa

JlaHHbIie 0 paboyeM Konblie (0bpaslie):
Bricota, MM

Bun ucnibiraHust
ITpnGop (Tumn, HoMep) [ Y——
CxeMa MCIIbITaHMS HaumeHopauue Ipume-
Cxema GUIbTpaLin XapaKTepuCTHKM | g0 nocne | “aHue
CaeaeHus o 3aMaYyMBaHUH OMnbiTa | OmbITa
Kuaxocts Wis 3aMayrBaHus (HUIBTPALIMM)

Jata vicniniTaHuii: Havyaio OKOHYaHMe
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XKYPHAJI
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HCIILITAHKNA 1151 ONpe/ieJieHHA CONPOTHRIEHHA HEMEP3JIoro IPYHTA OJHOILIOCKOCTHOMY Cpe3y H CONpPOTHRJICHHS

Mep3JI0ro IPYHTA Cpe3y N0 MOBEPXHOCTH CMEP3aHHA C MaTepHaioM dyHIaAMeHTa

IlpenBapuTenbHOE YIIOTHEHHE
(HeMep3JIbIX IPYHTOB)

Howmep obpasua
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Cpes rpyHra

Howmep oGpasua
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SHHEROWHA[{

0. ‘U eneedgo
odoHqrrodiHo edAredouna],

LA/
‘4 eeado unmendodar aisodox)

WN 1y
eeado uunewdodar sunsmmredud]

WK ‘y — ;1 adogudu
€ suHadL eH iigeduon WOLIRA O
eeadd sumewdodor KeHIOI00gY

W 9
eeadd suITendodor KeHLOIOOgY

ecadd yumewdodar
edOLRMUTHY KUHBERNO]Y

BN
‘1 SUHOXBAURH SOHAIALRORY

HX ‘O edeAdieH seHquraleoey

BN
‘d eLHAd eeedgo eH ouHILEeR]Y

h ‘7 BLMILO BIRhEH 10 BWadg

h 97 BLOhOLO KULEHD BWadg

D, I vuHeLduoH edAredolina]

WHHELIGIOH BLeff

IMMpuMedaH ue— Temneparypa HCNHITARHUIR W KOHTPOJNBHOTO 0o6pa3iia, a Takke CKOPOCTh JepopMaLMM Cpe3a yKa3bi-

BalOTCsI IIPpU UCNTBITAHUK MEP3JIbIX 'PYHTOB.

w
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KYPHAJI

HCNLITAHHA TPYHTa METONOM OJHOOCHOIO CXKATHA

Homep obpasua

Hara uc-
TILITAHHS

Paspymaiomias cuna F, MIla

IpH NpH-
ponHoi
BIIaXHOC-
™

B BO3/IyLI-
HO~CYXOM
COCTOSHMHU

B BOJAOHA-
CBILLUCH-~
HOM
COCTOAHHH

OrtHocu-
TeJIbHAs
BEpPTH-
KaJIbHasg
necdopma-
Mg B MO-
MEHT
paspyuie-
HMA €

cxarie R, MIla, B cocTossHuM

Mpeaen npoyHocTn ob6pa3lia rpyHTa Ha OTHOOCHOE

TIPMPOAHOI _

BIAKHOCTH BO3ZYILHO-CYXOM | BOAOHACHILICHHOM
OTHACNbHO- | CPeA- | OTHENBHO- | CpeX- | OTAENIbHO- | Cpel-
ro obpasual Huit |ro oGpasua] HMit [ro obpasual Hui

ITpumeua-
HHUEe
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O0paboTKa KpHBO#H KOHCOMIAIAN METOJIOM KOPeHb KBAIPATHbIH H3 BPpeMEHA

Koa¢ppuum-
OrHocurens- | Bpemst or Ha Bpems, coot- | dusTpa
O6as | Hde N N KBaji- | BETCTBYIOLIEE Ll
Jasne- | Bricota ze cpo“;naa- gcq;;ﬁ:i“ﬁz_ Hasi fedopMa- [yajia mpUIIoXKe- Kgg:::m ws |90 % mT- UMOHHOMN
HHe p;, | obpa3sua und 3a HUSA CTYTIEHH KOHCO/THAA-
f uua A h, | tpyaku A k; BPEMEHHU Vf, | PaUMOHHOM
a h, MM M vy | CTYTEHb Ha- | HarpysKH f, MUH KOHCOTHIA- LU cp,
IPY3KH ¢; MHH umm Vigy, MHH cM2/MUH
{cM2/rom)
OGpaboTka KpHBO# KOHCONHAALHHE JIOTAPAPMHIECKHM METOROM
Koaddu- {BropuuHas xoHconuaauus
or Bpewmst or | lledopMa- | Bpemst, | e P na
Hedopma- HOCH- | Hawyana |lUM#, COOT-|TpebyeMoe _
M. B2 Ot | eren | g e S0 | S| e [
HUE p;, f b | maumg | CTYMEHB nedopMa- | Hua cry- |wat 50 % pepsuuHora KOHCOMH- ¢dop- |Bpems LMEHT BTO-
MIla uMM’ A h, vy | HATPYSKH | LUAA 33 neHn |[ISpBHIHO-}  yruior- zlau;u c Ma pryHo#
) A h;, MM | CTYmeHb g; Hz;l"pds]:ln, }r:;g“n:(;'f- Hel:{ﬂﬂ 150, | cpg? /r';m;,’ KOHCOJH~
, MH 50 MH (cm3/rom) JaLmK , C,
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IIPHJIOXEHHE b
(pexomendyemoe)

OBPA3EIl TPAONYECKOIO O®OPMIIEHUS PE3VJILTATOB
HCIIBITAHUA T'PYHTA METOZOM OJHOILUIOCKOCTHOI'O CPE3A

I'paduk A /=1 (z)

Macurab rpaduka:

TI0 FOPU3OHTAIH

10 MM— 1 MM A A
TI0 BEpTUKAIH

20 mm — 0,1 MIla s 1

T,MMa

Trnax ____7\
Ts

Al=5mMm

64

Al MM

Ipaduk T =f(c)

Macuitab rpaduka:

10 FOPU3OHTAIN

20 mm — 0,1 MIla mna o
110 BEPTHKAIN

20 mm — 0,1 MIla nna t

T, Ma

e ———— 9

0 0-, 62 GJ G,Mﬂﬂ

Pucynox B.1
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IIPHIOXEHHE B
(pexomendyemoe)

OITPEJEJEHMUE ILTOINAAU TE®OPMUPOBAHHBIX OBPA3IIOB
I'IMHUCTBIX TPYHTOB

1 Ecau paspymenuio o6pasua MpeAlleCTBYIOT 3HAYHTeNbHble AedopMaunu,
HeOOXOAMMO TPH pacyere Npelesia NPOYHOCTY HA OJHOOCHOE CXaTHe YYUTHIBaTbh
yBEJMYEHME TUTOIAAN obpaslia.

Ilnomans A onpedensioT HEMOCPEACTBEHHO M3MepeHHEM AuaMeTpa oOpasua
LITAHTrEHLIMPKYJIEM ¢ TTorpeliHocTbio 0,1 MM ¥ NOCNeAYIOUM PacyeToM.

2 B npeanonoxeHun o NOCTOSHCTBE 06bEMA TPYHTA TIPU UCTIBHITAHHUN

nd?
4
HOM BepTHKanbHOW Aedopmanu €.

Ilpu coxpaHeHHH LUIMHAPHYECKOM dopMal (A/h = Ay/hy)
A 1

A 1-¢
Ecnu obpasell nocie cxarus npuodperaer dopMy 60YKH, NpHYEM AHAMETP
Toplia 604KM COXpAHSETCsl paBHBIM HayaJbHOMY AMAMeTpy obpa3ua,

2
%:i[a\/l—}—e-x). (B2)

A
h = const) OTHOLIEHHE —— MOXET ObITh ONPEAEICHO 110 OTHOCUTEIb-

(V=V0: AO

(B.1)
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ITPHJIOXXEHHE T
(pexomendyemoe)

IMPUHIUITNAIIBHAA CXEMA YCTAHOBKH JJISI UCIIBITAHUS TPYHTA
METOJAOM TPEXOCHOI'O CZKATHUA

F
11
A
L 3
ith I ith
L it ]
5 L —
Ml %
2 ||| ,/://2
2 7
7 {117 12
7 [ AL
10 TH4 4 ! g
] 7
a7,

- | A/

1 — ocHoBaHHE KaMepbi; 2 — KOpIyc KaMepbl; 3 — BEHTWIb /U1t BLITIyCKa BO3yXa;

4 — wroK; 5 — obGpasewl rpyHTa B 000/104Ke; 6 — BepXHUii witami; 7 — HUXKHUIA 1UTAMDN;
& — Tpy6GKM I ApEHUPOBAaHHUS M M3MEPEHHs AaBNCHHS B MOPOBOM XUAKOCTH; 9 — TpyOKa
U 3alONTHEHMSI KaMephl H M3MEpeHUS JaBleHus B KaMepe, 10— MaHOMeTp;

11 — pHauKarop; 12 — ynaOTHUTEb

PucyHok I'.1
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IIPHIOXEHHE JT
(pexomendyemoe)

TAPUPOBKA KAMEPBI TPEXOCHOI'O CXKATUSA

1 TapupoBKa Kamephbl Ha CKaTHe

Jns TapUpoBKM MeXIY IUTAaMIIaMM, TOKPHITBIMM BIAXHBLIMM OYMaXKHLIMU
GunbTpaMy, NOMEIAIOT METAUTHYECKUI BKAAABILI pa3MepaMH, PaBHBEIMH pa3Me-
paM HcrbIThIBaeMOro obpasua rpyHra. LlltamMn HarpyxaioT cTyneHsIMM BEpTUKANb-
Horo paenenus 0,01; 0,025; 0,05; 0,10 MIla, BelaepXuBasi Mx Mo 5 MMH o
MaKCHMAaJILHOTO AaBJICHHSI, ONPENE/SeMOro NpeAeAbHBIMM HArpy3kaMu Ipu Mc-
NBITAHUAX TPYHTA, Ha KaXAOH CTYIIEHM JABJCHMsI, 3alHChIBAIOT MOKAa3aHUA NpH-
Gopa U1 U3MEPEHNA BEPTHKAIbHOM NedopMalluy IpyHTa.

TapupoBKYy NPOU3BOAAT NPH TPEXKPATHOM HATPYXEHUM M pasrpy3ke, KaXIbIi
pa3 ¢ 3aMeHoi PUIBTPOB Ha HOBHIE.

ITo cpenHuM M3 TpeX OMBITOB JAHHBIM COCTABNAIOT Tabnuuy medopMaiuit
KaMephl IIpH Pa3iMYHbIX JaBICHUSIX.

2 TapupoBka KaMephl HA pacilHpeHHe

Jins TapupoBKYM Ha METAJUTMYECKMI BKJIAAbII M WITAMIIB (TIyHKT 1) HaaeBaloT
PE3UHOBYIO O0OJIOUKY U 3aKpeIUIIiOT ee Ha GOKOBBIX IMOBEPXHOCTSX LITAMIIOB
PE3HHOBBIMU WM METAUTMYECKHMMH KOJIbLIAMH.

Kamepy 3anonHsa10oT paGoyeil XHOKOCTHIO M CO3LAIOT B HEH BCECTOPOHHEE
JaBJieHHEe TaKUMM X€ CTYNCHAMH, KaK M NpH TapUpoBKe Ha cxatue (NMyHKT 1),
BhIIepXKMBad Ux no 30 muH. Ha kxax[oii cTynieHn JaBneHHs 3alKMChIBAIOT MoKa3a-
HHS BOJIIOMOMETpA.

ITo cpenHyM K3 TEX OMBITOB AaHHLIM COCTABJIAIOT Tabnauuy oObeMHLIX Aedop-
Mallyii KaMephl NIPY PalTHYHBIX BCECTOPOHHMX JABIEHHUSX.

3 OnpeznesieHne TPeHHA WITOKA BO BTY/IKE KaMepbl

I1py HaTMUMM 3a30pa MEXIY LUITOKOM M LUTaMIIOM B KaMepe CO3[ai0T AaBjieHHe
[0 MOMEHTA, KOTAa HayHeTCd JBUXEHHE CTPENIKN TTpHOopa, U3MEPSIOLIEro BEpTH-
KalbHbIe AeopMauuM obpa3lia rpyHTa. B 3TOT MOMEHT 3anUCHIBAIOT NOKa3aHKUsA
MaHOMeTpa M BBIYHCISIOT YCWIHE Ha | cM“ IUIOlIaiM TONEpeyHOro CeyeHUs
LUTOKA.
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IIPHJIOXEHHE E
(pexomendyemoe)

PACHIMPUTEID AJIA 3AKTIOYEHNWA OBPA3LIIA TPYHTA
B PE3NHOBYIO OBOJIOYKY

‘-./W

A

RN %/ S

| I ——
T
X . . ..
R
.. . . e

1 — MeTajuiueckuil UWIMHAP; 2 — pe3uHoBas obonoyka; 3 — rubkas TpyOka K UCTOYHU-
Ky pa3pexeHusi; 4 — wrambl, 5 — obpaseu rpyHra

Pucynox E.1
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IIPHIIOXKEHHUE X
(pexomendyemoe)

OBPA3EIl TPAOMYECKOI'0 O®OPMJIEHUA PE3VJIbTATOB
HCIBITAHUA TPYHTA METOZOM TPEXOCHOTI'O CKATHS

1 TIlpu onpedenenuu xapaxmepucmuk npouHocmu
T'padk ¢ = f (o1 - 03)-

Macuirab rpaduka: o ropusontanu 10 MM — 0,02 MIla n1s (6 ~ o3);

no Beptukaiu 10 MM — 0,01 ans ¢).

0 0,-03 Mla

€
Tpadmk o] = £ (c;). 1
Macuira6 rpaduka: 1o ropusoHranu 10 mm — 0,02 MIla pns c:f H
no septukaiu 10 MM — 0,02 MIla gna clp.
o‘ﬁ Mia

0 c_';, Mlla

2 Ilpu onpedenenuu xapaxmepucmuk degopmupyemocmu

T'paduku ¢ = f (o)) u ey =f (o).

Macitab rpaduxos: no ropuzontanu 10 Mm — 0,05 Mlla ans oy;
no BeptHkaiu 10 MM — 0,01 s €y, ey

0 oy, Mla
\\ €y
/

0 6,,Mﬂa

€1
Pucynox X.1
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IIPHIOXKEHHE H
(pexomerndyemoe)

OIIPEJEJIEHME MOJVJIS CABUTA G
1 MOJIYJIi OBbEMHON JE®OPMALINA K

1 Tlo pesynsraram KOHCONMAMPOBAHHO-APEHUPOBAHHOTO ¥ KOHCONMMAMPOBaH-
HO-HEApEHUPOBAHHOTO (C H3MEPEHUEM JABICHKS B NOPOBOM XUAKOCTH) UCILITA-
HUA 06pa3LoB MCCIeflyeMOro rpyHTa B YCIOBHAX TPEXOCHOIO CXaTHs IIpH
Pa3IMYHBIX 3HAYEHHUAX TTIOCTOSIHHOTO BCECTOPOHHErO JaBJiEHHsl B KaMepe COCTaB-
JSI0T Tpadudeckuil «nmacnopr» 3aBucuMocTedt (cM. pucyHoxk U.1)

0;=f(0), o] =f(c), ev=1(), ei=f(0),

1
rIe ;= -‘B—_ (61 ~ 63) — MHTEHCUBHOCTb KAcCaTe/IbHBIX HANPAXEHHIA;

2
e;=— (g| — €3) — UHTEHCHBHOCTb Aec(POPMALIUH CABMIA;

V3

O'], +2 0'3:
o' = 3 — cpelHee 3pbdeKTUBHOE HanpsiKEHHUE;

gy=¢g] + 2 g3 — oOpeMHas aedopmaiys.

2 YacrHble 3HaYeHMs MoIyias ciaBura Gy M Moayns oObeMHOM aedopmaumn
Ky, cooTBercTByIOIUME pa3IMYHBIM 3HAYECHUAM ¢;, BHIYMCIAIOT 110 hopMynaM

Gk =%:—‘; (U.1)
Tk
K=ok (1.2)

[AE Ok, Ok, Eyx — 10 «TIACTIOPTY UCIIBLITAHHIH».
3 3aBucHMoCTb Moy/isl caBHra G OT €; M G annpOKCUMHMPYETCH BhIPAXEHHEM

(U.3)

rae 6/ (c)= C +o +1g 0y, (A.4)
sgech C) 1 ; — napamerpsl Tpadmka o/ = f(c) B ciyyae MMHEHHOI 3aBUCHMOCTH;

au b — nocTosiHHbie KO3QGOUUMEHTH, onpeiesieMbie METOAOM HAUMEHb-
IUMX KBaJpPaTOB M3 BBIPAXEHMS
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4
G4k be, (11.5)

4 3aBucHMOCTb Monynst oObeMHoM JedopMaliin K OT ¢; U G annpOKCUMUDPY-
eTCsl BRIPAXEHHEM

K=d+fo, (1.6)

rAe TapaMeTpnl d ¥ f ONpeaensioT Mo rpaduKy 3aBUCHMOCTH YACTHBIX 3HaYeHMIt
K} oT 6 11 pa3nUyHBIX 3HAYEHUH e;.
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I'paduuecknii nacnopr o6paGoTKH pe3yabTATOB
HCILITAHHSA TPYHTA METOJOM TPEXOCHOTO CXKaTHS

a) Jha KoHcoAudupoeanHo-0peRUPOBARH020 UCNBIMAHUS

6) J1s KOHCOAUOUPOBAHHO-HEAPEHUPOGAHHO20 UCNBIMAHUA

o; u
o/ =f(c’)

Z :
1/ &=flc;’) ; '
! 2 3
€ i

" o;<f(c '/] o, o

€

VX )
€,=f(c’) 2 3
14
1,2 3... — HOMEPAa MCNBITAHMI
Pucynox .1
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)1 HOIILITAHWIH 10 cXeMe
HYCXOASAIUEro MOTOKa BOIBI

217 22 2022 5 2123

10 g

A oS
2z A ) 17
15
4 eV, 12
13 I 13 19
12 SRR KNG 1 17
o-;— Pt I _—:-:. 76
AR 12
2 14

19 25 \6 2
i K emxocmu 028

c8opa puasmpama

L=
K emxocmu dng
chopa gpunempam

IS HCIIBITAHUH Mo cXeMe
BOCXOIANIETO NOTOK2 BOMDI

1123 21 10 9 8 17
N
13
_'—:':'—_of-e‘ 'o»-_—o—:zg

RARY

1 — xopniyc, 2 — noAaoH Kopiyca, 3 — ocHoBaHMe Kopiyca, 4 — pabodee KoubLO,
5 — HamnparsIoLIee KONblio, 6 — NephopUpoBaHHLI BKIabiL, 7 — nepdopUpOBaHHBIH wTaMn,
8 — xpuiuka, 9 — sTynKa, /0 — wtoK, 17 — cnyckxast npobka, 12 — wryLep,

flodaya Bodsr

18
17
16
19

13 — peauHoBas pokiaanKa, /4 — sarnywka, /5 — OpiXKHMHOE KOJBUO BepXHee, I6 — NPHXMMHOE KOMbLO
HIUOKHee, 17 — raitka, /& — cToika, 19 — nutaur, 20 — crexiasiHHas Tpyoka,

24 — wapuk, 25 — obpasell HCNLITHIBAEMOro IPYHTA

Pucynok K 1

21 — unpukarop, 22 — mepxate/lb UHAMKATOpa, 237 — ONOpPHAA IIATKA HHAHKATODA,

40d09Md1I XI9HHOUINVA L9 -OHHOUIDAJIINON
I9AIXO IMGHIVILUTTHAII

(3owadpHaworad)
X AHHIXOIrHndd
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IIPHIIOXEHHE JT
(pexomendyemoe)

OBPA3ENl TPAGMYECKOIO OPOPMIJIEHUSA PE3YJIbTATOB
UCIILITAHUA TPYHTA METOJJOM KOMITPECCUOHHOI'O CKATHSA

I'padpuku € = £ (p)

Macuita6 rpapukos: no ropusontanu 10 mm — 0,025 MIla w1 p;
no Beprukanu 10 mm — 0,02 114 e.

I'padpuk 1 — OtHocuTenbhoe cxkate  I'padmk 2 — OrtHOCHTENBHOE CKaTHE

BOJOHACBHIIEHHOTO TPYHTA [JIAHACTOTO TPYHTA
B 3aBHCHMOCTH OT NPH YACTHYHOM Pa3yILIOT-
JaBJICHUA D HEHHH B 3aBHCHMOCTH

OT JaBlienns p

Pstr Pstr
o0|__|Pi Pivt p.MHia p.Mia
‘ T
.
) - !
g, - = g, mRA
l
!
, I
|
€ €

A — Touka rpaduKa, NpUHUMaeMasl 110 OpAMHATE, PaBHOM € = A hu/h;
Ps¢r — CTPYKTYpHast NPOYHOCTH MPU MCITHITAHKM TPYHTA B KOMITPECCHOHHOM npu6ope

Pucynok JI.1
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IIPHIIOXEHHE M
(pexomerndyemoe)

OIPEJETEHUE ITAPAMETPOB KOMITPECCUOHHON KPUBOM

Ins onpenesneHust nMapaMeTpoB KOMIIPECCMOHHOM KPUBOI, NpeacTaBieHHOM
3KCTIOHEHLIMAIBHON 3aBUCKMOCTBIO, €€ JIorapuMupyioT

lg (e; —ex) =1gh—ayp;lge, M.1)
roe Ige = 0,43429.
Hnsa onpeneneHus e, G6epyT ABe NPOM3BOJNbHLIE TOYKM Ha KOMIIPECCHOHHOIA
KDMBOM e, p; M e; U p).
3areM BHIOUpPAIOT TPEThIO TOuky p3 = 0,5 (p; + p;) U ANA Hee HaXomAT MO

KPHBOH e3.
U3 tpex nponorapudMHUpOBaHHBIX ypaBHEHMI:
(e1 - €y
lg—F— =-aulgep, M.2)
(er - ¢
822 g e, (M.3)
ey—e
Ig (—3b—~k—) =~ aylg eps, (M.4)
HaXo[AT 3HAYCHHE ey
2
P L k. (M.5)

Ter+re-2e’

Hns ompeneneHus napaMeTpoB a@ M b pa3GUBAIOT BCIO COBOKYITHOCTH TOYEK
KOMIIPECCHOHHO! KpUBO# Ha ABe rpyrnnbl. CYMMHPYIOT KaXIylo IPYIny ¥ coCTaB-
JISIIOT ABa ypaBHEHMsI AJIS1 TEPBOM M BTOPOI IpyTIN TOYEK:

Llg(e;— ex) = nlgh— aylge T p;, (M.6)

TA€ 7 — YHCIIO YWICHOB B KaX/OH IpyTIIIe.
W3 aByx ypaBHeHMit HaXoAAT HEU3BECTHRHIE NAapaMeTphl @, U b.
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[IPH/IOXEHHE H
(pexomendyemoe)

OIIPEJEJIEHUE KOD®OULIMEHTOB OWIBTPALIMOHHOM
U BTOPUYHOM KOHCOJIUIALIANA

1 Ins onpenenenus xoadduuvieHTa (GUIBTPALMOHHONM KOHCOMUIALUH Cp
KPUBYIO KOHCOMMAALUU (1.2 HACTOALLEIO MPUIOXKEHHUs) CleayeT obpaboTaTh Me-
TOLAOM KBaJpaTHOTO KOPHSI M3 BPEMEHM, a IPDH OAHOBPEMEHHOM OINpeAe/eHUH
K03(pPULHUEHTOB (DUILTPALIMOHHOM Cy MU BTOPUYHOH ¢, (32 CYET MON3YyYeCTH

IPYHTA) KOHCOMUAALMH — JIOTapu(PMHUECKHM METOOM.

Ha kpuBo¥ KOHCOMMAALMH BbIACASAIOT YYACTKH PHUIBTPALMOHHOM U BTOPUYHOIM
KOHCOJIMIAUMM, a VISl HACKIMTHBIX TPYHTOB C 33laHHBIMY 3HaYeHHUSMM BJIaXXKHOCTH
M TUIOTHOCTH — €1l YYacTOK A0MDHIbTpALMOHHON KOHCOMMAALMHY.

2 Jins onpeaenenus kKoadduiimeHTa GUILTpallHOHHON KOHCONUAALIUM C ) Me-
TOIOM KBaJpPaTHONO KOPHSI U3 BPEMEHH MO pe3ylbTaTaM MCMBITAHWH I'PYHTA HOI
NMOCTOSIHHBIM JIaB/icHUEM Ha OCHOBaHWU 3aIliCeif B XypHajie UCIIBITAHUI IpyHTa
(nIpunoXxeHHe A) CTpOST KPUBYIO KOHCONMIALIMY B KOOPAMHATAX: OTHOCHUTENIbHAS
nedopmalyg 3a CTyneHb JaBlicHUs1 (OpANHAaTa) — KOpeHb KBaipaTHHIA U3 BpeMEHH
B MUHyTax (aGcuucca) (pucynox H.1).

K HayaJbHOMY YYacTKy KpMBOW MPOBOAST KacaTelbHYIO ab M U3 TOUKH Iepe-
CEUYEHMSs! KacaTeJbHOI C OCbI0O OpAMHAT MPOBOAAT BTOPYIO IPAMYIO ac, abcuucchl
KOTOpo# paBHHl 1,15 cooTBeTcTBYIOLIMX abcLuce nNpsMon ab.

ITo rnepeceyeHUIo NMpsAMOM ac C 3KCMEPUMEHTAIBHOI KPHUBOM ONpEAensIoOT
BpeMS foy, COOTBETCTBYIOLIEE cTeneHn KoHconnaanuu 0,90.

3 Ko3bdHuMeHT GHIHTPALMOHHOM KOHCOMMAALMH Cy, cM2/MMH (cM2/ron),
BBIYMCIIAIOT 10 opMysie

_Tn# (H.1)
oMo
rae Too — xo3dduLmeHT (¢dakTop BpEeMEHH), COOTBETCTBYIOLIMII CTEMEHMU
KoHconuaauuu 0,90, pasHbiit 0,848;
h — BpIcoTa oOpaslia (CpeaHssA MEXAY Hauya/lbHOM BHICOTOM U BBICOTOM T10C/I€
3aBepLUEHUs ONbITA HAa KOHCONMIALUIO), CM.

Ipy aBycTOpOHHEH (UALTPALMM NMPUHMMAETCSl BLICOTA, paBHas h/2; foy —
BpeMSs, MHUH.

4 JIns ompenenenuss cy U ¢, norapubMHyecKUM METOAOM CTPOSIT KPUBYIO
KOHCOJIMAAUMM B KOOpAMHATAaX: OTHOCHUTENbHas aedopMauna € (opauHaTta) —
norapudm BpeMmeHH lg ¢ (abGcumcca) (pucyHok H.2).

5 Ilo XxpuBoOii ciaeayeT HalTH AedopMalinio, cooTBeTcTByIowyio 100 %-
HOMY NEPBUYHOMY CXKATHIO IPU 3aJaHHON HAarpyske, Uil 3TOro NMpoBOIAT Kaca-
TEJIBHYIO K KOHEYHOMY YYacTKy KpuBoi € = f(lg ).

3areM NpOBOIAT KACATEILHYIO K CaMoit KpyToif uactu kpueoii. Touka nepeceyeHus
9THX KacaTelbHbIX cooTBeTCTBYeT 100 %-HOMY NEPBHUHOMY CXKATHIO TPYHTA.
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Cxarue, cnemyrouiee 3a 100 %-HbIM NMEpBUYHBIM CXaTHEM, ONPEACISAETCA KAK
BTOPUYHOE CXaTHe 3a cyeT AedopMalinii NON3yYeCTy.

6 Ha xpuBoii € = f(Ig ?) cineayer HAlTH 3HAYEHHE OTHOCUTENBLHON AedopMa-
LMK, COOTBETCTBYIOUICE HYCBOMY NEPBUUHOMY CXaTHIO.

JIns 3TOro B HayabHOM YyacTH KPMBOM BeIOMpPalOT Touku ¢ abcumccamu 0,1 1
0,4. PasHOCTb OpAMHAT AaHHBIX TOYEK, OTIOXKEHHAS BbIE HAYaIbHOM TOUYKH
rpaduKa, ONPEACIUT NPUBEAEHHDIH HYMb dj.

7 Ans onpezeneHns koabgnuueHTa QUIPTPAUMOHHON KOHCOMUIALMH JIOra-
PHUMHUYECKUM METOIOM /ISl 3aIaHHOTO AaBJIeHUs! OITPEAENsIOT BpeMs, TpebyeMoe
st 50 %-HOro nepBUYHOro cXartusl. [ 3T0ro BoIYUCASIOT AeOPMALIMIO, COOT-
BeTcTBYIOLIYIO 50 %-HOMY MEpBUYHOMY CXATHIO, PaBHYIO CpelHEMY apMdMeTH-
4YeCKOMy MexJy AedopMalMsaMid, COOTBETCTBYIOIIMMM HyleBoMy (dp) u 100
%-HOMY CXaTHIO £qo.

Bpewms, tpebytoueecs i 50 %-HOTo NMepBHYHOTO CXAaTHs 3aJaHHBIM AaBile-
HHEM, HAXOIAT rpaduvecKy 1o npsamoi 3asucuMocty € = f(Ig t).

KoadbuumenT GuibTpauoHHO! KOHCONMAALMH Cy, cM2/MUH (CM2/Tox), Bbl-
YUCNMIOT 110 GOopMyJie

_ T K

, 2
150 (H.2)

<y

rae T50 — koadpduument (paxTop BpeMeHH), COOTBETCTBYIOIUIMIt CTereHU
KoHconumauny 0,5, pasHuii 0,197,
h — 1o xe, uro ¥ B (H.1);
150 — BpeMsi, coorBeTcTBYIolee S0 %-HOMY MEPBUYHOMY CXATHIO, MHMH.

8 Koadduuuedr rropryHoii KoHcomupaimu (6e3pazMepHas BeXWUUHA) ¢
ONPpENeNAIOT MO TAHTCHCY YIla MeXay NPAMOMN, NnapaiieabHoi ocu abclMce, M
NPAMO/JIMHENIHBIM OTPE3KOM KPHBOI HAa yyacTKe BTOPUYHON KOHCOMMIAIMM (pH-
cyHok H.3) o dopmyne

() -&(1)
=B e )~ (1)’ (H.3)
rae € () v € (1) — 3HayeHus JedopMauuud oOpaslla Ha ydacTKE BTOPMYHON
KOHCOJIUAALMH;
11 ¥ 1 — BpeMsI, COOTBETCTBYIOLIEE ehopPMALMAM € () H € (), MHH.

9 nst HACBINMHBIX IPYHTOB € 3aAaHHBIMY 3HAYCHUSAMM BIRKHOCTH Y TIOTHOCTH
KpuBasi KOHCONMIAUMHK B 3aBUCHMOCTH OT CBOICTB I'PYHTOB MOXET MUMETb TPH
yyacTka (KpuBas a) wiM aBa (XpuBas 6): n1odUNBTPALIMOHHON KOHCOMUAALIUM,
GUNBTPaLMOHHON KOHCOMUIALMU U KOHCONMMAAMM non3yuectd (pucyHox H.4).

Koadbduunent nopunsrpauoHHONH KOHCOMMUAALNH €y BBIYUCSAIOT 110 TAHTE€H~
Cy YIJIa HaKJIOHa KacareJbHOM K 1IepBOMY y4acTKy KpuBoi € = f(Ig 7), okoHYaHHE
KOTOpOT'O oIpeessieTcs riepecedeHNeM KacaTe/IbHbIX K IIEPBOMY M BTOPOMY Y4acT-
KaM KpUBo# 1o dopmyne

g =) ZElD)
« RO S lg ) (H4)
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KosddpuimeHT GuIbTpauHoOHHOM KOHCOMHAALNH BBIYHCISIOT 1O (opMylie

t(e; - ¢
(H.2), rae 15 ---—(-l—zi) .
Koap¢duumeHT BTOpHYHOM KOHCONHAALMH BBIYUCIAIOT 1O (opMynaM:
e () -e(h)
- I KpMBOH @ Cy=tgo="—""—"""7-7;
P R FY A )
E(t) -e(t)

- DI KpMBOH 6 ¢, =tgo= = .
P “TE @ - ()

I'padhBxu KpHBBIX KOHCOIMAAIMH IPYHTA

Ipaghuk obpabomxu Kpusoii Koncoaudayuu
Memodom KOpeHb KGadpamubill U3 epeMeHu

Maciuta6 rpaduka: no ropusonranu 10 MM — 1 Mun ans Bpemenn f;
no Beprukany 10 mm — 0,01 mns e.

€

o
[

te Nt mun

190 — BpeMsl, COOTBETCTBYIOLLEE CTENEHH KOHCOMMAauuy rpyHra 0,90

Pucynoxk H.1
78
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Ipagux obpabomku kpusoii Koncorudayuu
A0zapugmuneckum memodom

Maciirab rpadmka: 1o ropu30HTAIN — BpeMs OTKJIAbIBAETCS Ha IorapudMu-

YecKo# LUKaje,
no Beprukanu 10 MM — 0,01 ana €.

dy - npubedennsil HyAb
1 10 100 1000 2000

Ig t, MuH

0,01

dy -

0,02—

0,03

€59

0,04

0,05

0,06

0,07

ol

0,08

.
100 \ 1

0,09

0,10

Pucynok H.2
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Ipaghux 3a6ucumocmu omrocumenvioli dechopmayuu
om aoeapughma epemenu (1g 1) 0an onpedenenus 8mopudHOL Koncorudayuu

MaciuTab rpaduika: no rOpM3OHTAIU — BpeMs OTKJIAAbIBAETCS Ha Jorapudmu-
YECKOM 1uKaie,
o Beptukanu 20 MM — 0,01 ans €.

1w 17 1w ot 10 10f(ti0’ () gt mun

g T

B |

\ |

SN 1

0,01 ~J ]
\ eft ,} {8/ f;}

L3

0,02 R

\ Hayano Bmopuyrod
?" KOHCOAUGayuu
0,03
’ t:] c
€ |
Pucynok H.3

Ipaghux 3aeucumocmu omuocumenstoll degpopmayuu
om aoeapugma epemenru (1g t) 048 onpedenenus napamempos KOHCOAUOAYUY
OAA HACHINHBIX ZPYHMOE € 3A0AHHBIMU 3HAYEHUAMU BAANCHOCMU U NAOMHOCMU

p Mfoatosta?0 15 10° 10° t,, 10° 10°t, lgt, mun
o]
Oa - f |
Logs NG

“001—— S T

—
—
S(f 25 } \ F\\K

- —~—

0,02 \
0,03 \ - a

lty) = \\K
Eltyq/ ——t S ;
0,04
€

O

i ]

Pucynok H.4
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HIPUHITOXEHHE IT
(pexomendyemoe)

OBPA3EL TPAOMECKOTIO O®OPMIIEHIA PE3YJILTATOB
HCIIBITAHWUSA 3ACOJEHHOTI'O 'PYHTA ITPU CXKATUU
B KOMITPECCHOHHO-OU/IBTPAITUOHHOM ITPUBOPE

Macutab rpaduxoB: no ropuzontaim 20 MM — 0,025 MIla ans p, 10 MM —
0,1 ans By ; mo Beprukanu 10 mm — 0,01 ang €.

Ipadmk € = £ (p) I'padux € = £ (p)
(no cxeme «0JHOH KPHBOI») (10 cxeMe «Tpex KpHBBIX»)
gS W 6
0 g, Mila 0 p,Ma
1 Esr

4 3
5

€ 7 Psr

. o= Esr=0.01
p.Mila 0

1, 2, 3 — OTHOCHTEJILHOE CXaTHe £ FPYHTa COOTBETCTBEHHO: NPUPOIHOI BJIaXHOCTH, B BO-

JIOHACHILIEHHOM COCTOSIHMM W BbilllesioyeHHoro 6e3 Harpy3km B 3aBUCUMOCTH OT AaBie-

HHS; 4 — OTHOCUTESIbHOE CXKXaThe IpYHTa B pe3yabTaTe 3aMauyuBaHusi (OTHOCHTE/IbHAsA

MIPOCAaZOYHOCTH) MPH 3aJaHHOM JaBACHUH p;, 5 — OTHOCUTENbHOE CYy(IO3HOHHOE CXaTHE

rpyHTa 1nipy GuibTpalWH BOAbi M 3aJaHHOM [JaBjcHHH p; 6 — nedopMaLus rpyHTa Npy Ha-

OYXaHMU €5 w; 7 — 32aBMCUMOCTb OTHOCHTEIbHOTO cyddosnonnoro cxarus es ot gapne-
Hus (Psy — HavaibHOE JaBneHUeE cydPo3MOHHOro CXatusm).

lpaguk €= (B,)
0 By

2

Egr

1 — 3aBHCUMOCTb OTHOCHTEJILHOTO CY@pO3HOHHOIO CXATHS OT CTeNEHU BbIlLieaYHBaHUA
cofell, nomy4aeMan B ripolecce IpoBedeHUst UCTIbITaHus pu D > D o; 2 — 10 Xe, npu D < Dy;
3 — OTKOPPEKTUPOBAHHAA 3aBUCHMOCTb.

Pucynox I1.1
81



8

IIPHJIOXEHHE P
(pexomendyemoe)

PACYETHBIE COITPOTUBJIEHMA MEP3JIOIO I'PYHTA R IO TOJIOIIBON ®YHIAMEHTA

B Meranackansax

Temneparypa ucnnrranuii 7, °C
I'pyHTHI

—03|—0,5| —1 | —~1,5| —2 |—-25| —3 |-35| —4 | —6 | —8 | —10

Ipu nnaucrocTn rpyHTOB §; <0,2

1 Tecku cpeaHe# KpynmHOCTH 0,5 | 095 1,25 | 1,45 | 1,6 1,8 | 1,95 2,0 2,2 26 | 295} 3,3
2 Tlecku MenxHe ¥ NbUIEBaThie 0,45 | 0,7 0,9 1,1 1,3 1,4 1,6 1,7 1,8 2,2 | 2,55 | 2,86
3 Cynecu 0305 )07 | 08 |1,05]115]|130 ]} 1,40 1,5 | 1,9 | 225 | 2,5
4 CyrIMHKK U TTHHBI 0,25 | 045 ] 0,55 | 0,65 | 0,8 0,9 1,0 1,1 1,2 [ 1,55] 1,9 2,2

Ipu neaMcrocTy rpyHTOB J; 2 0,2

Bce BHOBI FPYHTOB, yKa3aHHbIE 0,2 0,3 0,4 0,5 0,6 0,7 | 0,75 085|095 | 1,25 | 1,55 | 1,75
B 1-—4

96—8¥771 LDOI
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HNPHIOXEHHE C
(pexomendyemoe)

IPHUHITUITMAJIBHASL CXEMA YCTAHOBKH IS UCIIBITAHUSA
MEP3JIOTO I'PYHTA IIAPKOBLIM HITAMIIOM

X 3TN —
s N B

/

-~
/m
\
\

9

2

./—7

1/_4_

Y L
w“l L//—

ca:/cn
I

'lum 1?‘. -/ lllil'l'l

fm

1 — wapukoBbIii 1TaMN; 2 — MOABMXHON CTEPXEHD C JepXxaTesleM 11apHKa,
3 — pyuxa cTonopHoro BuHTa; 4 — crofixy; 5 — pbraxmpifi npece (¢ COOTHOLICHUEM
ey ppr4ara 5 : 1); 6 — onopHasi MauTa; 7 — NOABUXHOM CTONMMK; & — YPaBHHUTEbHbIE
BUHTHI; 9 — KOHTPrpy3; 10— rupH; 11 — unaukarop Aedopmaunii; 12 — obpasen rpyHTa

Pucynok C.1
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IIPHJIOXEHHE T
(pexomendyemoe)

IPUHIIMIIUATIBHAS CXEMA YCTAHOBKU JJIA UCTIBITAHUS
MEP3JIOIO 'PYHTA METOAOM OJJHOILIOCKOCTHOI'O CPE3A
I10 ITIOBEPXHOCTU CMEP3AHUA

8 3 5 4 5

==
™ RN

/
s 1/

1 — Mepanelit TpyHT; 2 — Martepuai; J — paGoyce KOAbLIO;
4 — cpesHas KapeTKa; 5 — Koprnyc npubopa; 6 — 60KOBOM 1UTaMIT;
7 — onopHasi JiuTa; & — AIMHAMOMETpP

Pucysok T.1 — Cxema oaHOILIOCKOCTHOTO cpe3Horo npubopa tuna INPC ans
OTpEAEIIEHUs] COTIPOTHBICHUSI MEPITIOro rPyHTA CPe3y 10 NOBEPXHOCTH CMEp3aHUs
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Cxema HMCOBITAHMS IO TOBEPXHOCTH
CMep3aHMst  Mep3Jore  IpyMTa,
FPYHTOBOIO PacTBOPa M JBAA IO
MaTepuajy

7

%

F A
L&
2

AN\/N

N

SN

FOCT 12248—96

CxeMa HCHBITAHMA NO HOBEPXHOCTH
CMep3aHHA Mep3/ioro FpyHTa No
IPYHTY, TPYHTOBOMY PACTBOPY H /by

1 — moaBWXKHAasA YacTb NMpHbopa (cpe3Hast KapeTka); 2 — HEMOABMXHAs YacTb Npubopa
(kopnyc); 3 — obpazeu;, Q — KacaTenbHas Harpy3ka, F— HopMaibHasi Harpyska

Pucynok T.2 — CxeMbl MCIIBITAHUM HA OOHOITOCKOCTHOM Cpe3HOM Mpubope
tuna IIPC mnsa onpeaenieHus: CONPOTUBIEHMST MEP3JIOTO TPYHTa Cpe3y o I1o-
BEPXHOCTH CMEP3aHUS
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[IPHIIOXFEHHE Y
(pexomenoyemoe)

PEKOMEHJALIMH 110 M3TOTOBJIEHUIO OBPA3110B MATEPHAJIA
1 I'PYHTA A1 UICIIBITAHMA METOAOM OJHOILUIOCKOCTHOI'O
CPE3A IO ITOBEPXHOCTH CMEP3AHUSA

| HarororneHue oOpa3loB Marepuana GyHIaMeHTa WK IPYIUX TBEPABIX Ma-
TEPUANIOB (CKATbHAIX M MOMYCKAJIbHBIX TOPHBIX TIOPOJ, CTPOUTENBHEIX MATEPHAJIOB
U [Ip.) clenyeT Npou3BOJAUTb TAKMM 00pa3oM, YTOObl MX LIEPOXOBATOCTH IO IO~
BEPXHOCTH CMEP3aHMUS COOTBETCTBOBaIa TpeGoBaHMAM 3ananus. Ilpu orcyrcTBUM
3a4aHus LIEepOXOBaTOCTh NOBEPXHOCTH obpaslia Marepuana AO/IXKHA COOTBETCTBO-
BaTh LIEPOXOBATOCTH MaTepHalia B €CTECTBEHHBIX YCIOBHIX.

WMaroroienue 06pasuos MaTepraia GyHIAMEHTA C TaKo# Xe HIEPOXOBaTOCThIO
TIOBEPXHOCTH, KakK y (pyHnameHTa (He MOABEPrHYTOi crnelyaibHoi 00paboTke),
JOJXHO NMPOM3BOAMTLCH C YYETOM CIIEAYIOMUX Tpebopanmik:

- OepeBsiHHBIE 00pa3ubl JOMKHBI ObITH U3roTORNCHH M3 HeoOpaboTaHHOM ape-
BECUHBI M UX TMOBEPXHOCTD AOIKHA ObITh OCTPYTaHa; MpU 3aMOPAXHUBAHUHU 0Opas-
LI0B ApeBecHHa A0JIKHA ObITh B BOZOHACHILUEHHOM COCTOSTHHMM;

- CTajbHble 00pasUbl JO/DKHbBI MMETb «IOpSYeKaTaHylo» WIH <«XOJIOAHOKATa-
HY10» TIOBEPXHOCTb B 3aBUCUMOCTH OT BMJA MpPOKAaTa, UCHOJIb3YEMOro ISl U3ro-
TOBJICHUsSI OOpa3sLiOB Ha TOKAPHBIX, Qpe3epHbIX WIM CTPOTAJIbHbIX CTaHKax Ge3
HUTHGOBaHHUA UX NTOBEPXHOCTH, ecii 06pa3iibl NPUMEHSIOT B3aMEH ropsiyeKaTaHomi
CTaiM, M ¢o LIN¢OBaHNEM — B3aMEH XOJIOIHOKATAHOM;

- OeToHHbBIe OOpa3ubl AOKHBI ObITh M3rOTORJICHH C BUOPOYIJIOTHEHHMEM B
rNaaKoi MeTanandeckoi onanybke, NOBEpXHOCTb KOTOPOIi nepesi 6eTOHUPOBaHU-
€M TIOKPLIBAIOT U3BECTKOBLIM WIM ITIMHUCTBHIM PAacTBOPOM; Ha MOBEPXHOCTH 00-
pasloB, CMEP3AIOLUMXCA C FPYHTOM, He BOJIXKHO ObITh PaKOBMH M 33Xe€JIe3HEHHbIX
yYacTKOB.

I1py u3roToBaeHNN 06pa3LioB MaTteprana GyHaaMeHTa, NIOBEPXHOCTH KOTOPOro
MOABEPraloT CreLManbpHoi 00paboTke KakuM-1H60 crnocoboM, NMOBEPXHOCTH 00-
pas3uoB cieayeT o6pabaThiBaTh TAKUM Xe criocoboM. [IpuMeHeH e APYTHX CIIOCO-
6o obpaGoTkM noBepxHocTelt o06pa3LioB ANs NPUIAHUS MM  TakKoil Xe
LIEPOXOBATOCTH, KaK y OOKOBOH mMoBepxHOCTH (GYHAAMEHTA, AOMYCKaeTcsi IpH
VCIIOBUM MHCTPYMEHTAJILHOM OLEHKM Knacca ILEPOXOBATOCTH B COOTBETCTBUH C
I'OCT 2789. IllepoxoBarocTb JOINYCKaeTcsi OLIEHMBATh ITyTEM CPaBHEHHUA C ITa-
JIOHHO¥ NMOBEPXHOCTBIO, U3TOTOBJIEHHON B cOOTBeTCTBMM C TpeGoBaHuamn F'OCT
9378.

2 O6pasent Buga «rpyHT (TPYHTOBBIIf pacTBOp) — MarepHai» rOTOBAT B Cie-
OYIOLUEH IoCc/eA0BaTeNbHOCTH: B ONOPHOE KONBbLO (OpMHI NEPBOIO THIIA TIOMe-
L[AJOT MaTepHa&I, 3aTEM Ha HEro YCTaHABIUBAIOT paboyee KOJBLIO CPE3HOro
npubopa, Ha KOTOpOe NOMELIAOT 3AIUMTHOE Konbuo ¢opmel. PaGoyee xonblio
3aMOHAIOT 32apaHee NMOArOTOBIEHHBIM IPYHTOM MY IPYHTOBLIM PacTBOPOM 3aJaH-
HOTro cocraBa M BIaxHOCTH. [Ipu 3anofHeHUH paBoyero Ko/bLa IPYHTOM Hapy-
LUEHHOTO CIOXEHUs A06HBaloTCa TpebyeMoii IoTHoCcTH rpyHTa. Kphiiiky dopMbt
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YCTaHaBNMBAIOT B €€ N0JI0XKEHHUE B 3aBMCUMOCTH OT 3aJlaHHbIX YCJIOBUI MpoMopa-
XWBaHMs, @ MMEHHO: NP NMPOMOPAXHBAHUM Y€PE3 TPYHT — CHU3Y; NIPH IIPOMO-
paXuBaHUM dYepe3 Marepuan — cBepxy. [IpH oOTCyTCTBMM gaHHBIX oO6pasen;
IIPOMOPAXMBAIOT Yepe3 MaTepHuai.

Dopmy ¢ 06pa3LioM YCTAHABNMBAIOT Ul NIPOMOPAXMBAHNS B TIOMELUCHUE MK
XONOMWIBHBIN LIKad ¢ 3aAaHHOI OTPULATENBHOM TEMTIEPATYypoii BO3AYXA.

3 O6paseu BuIa «iex-MaTepuan» MOATOTABIMBAIOT B CNENYIOLIEH 10ocaeN0Ba-
TeILHOCTU: 06pa3el] MaTepHaia NOMELIAIOT B OMOPHOE KOJbIO (HOPMbI MEPBOTo
THIIA, HA HETO YCTaHABIMBAIOT pabouyee KOJbLIO Cpe3HOro npnbopa, Ha KoTtopoe
TIOMEUIAIOT 3alUUTHOE KOJbLO $HOPMbI U CHU3Y YCTAaHABIMBAIOT KPBILIKY GOpPMBI.
®opMy NEepeHOCAT B NMOMEILIEHHE C 3aJaHHOI OTPULIATENILHON TeMIepaTypoil, rjae
nocjie ee OXJIAXACHHUS MPON3BOAAT HaMOpaXXMBaHMe JipJa Ha MaTepuall.

Jlen HAMOPaXUBAIOT CIOSMM TOJILMHOM 00 5 MM, MpUYEM KaXAblili HOBBI
CJIOii HAMOPAXMBACTCS TOC/E NOJTHOr0 3aMEP3aHMsI TPEABbIAYLIETO.

s HamopaXuBaHHsA NMPHUMEHSIOT BOAY, OXJIAXACHHYIO A0 TEMIIEpaTyphl 3a-
MEp3aHMs.

Ecnn 3agaHueM TpeOyercs MCIBLITATh Jied MPUPOAHOIO CIOXEHUS WNH JIeH,
00pa3oBaHHBI B YCTIOBUAX, MOAEMPYIOIMX NPUPOAHBIE, TO 0Gpasell JibJia BhIpe-
33I0T U3 MOHOJIUTA 1o ¢hopMe paboyero Xosibla cpe3Horo npudopa, 3aKnaibpBaloT
€ro B paboyee KOJbLIO U CMOPAXMBAIOT C MATEPUAJIOM Yepe3 CNoM OXJIAXICHHON
[0 TeMIIepaTyphbl 3aMep3aHusA BOAbI TOJIUWMHON A0 3 MM, HAIUTOM Ha OXJIKICH-
HYIO KOHTAaKTHYIO TTOBEPXHOCTD.

4 OO6pa3sell BMIa «IPYHT-TPYHTOBBIH pacTBOp (I'PYHT)» MOATOTABIHBAIOT B Clie-
JAYIOLIEH TOC/IEA0BATENbHOCTH!

- IUISl TPYHTA HEHApYLIEHHOIO CJIOXEHUS — BLIPE3al0T U3 MOHOJMTA TPyHTa
obpaseir no ¢opMe pabodero Konbua cpesHoro npubopa U MoOMeElAIOT €ro B
pabouyee KOJIbLIO;

- JUISl TPYHTa HapyleHHOTo cl1oXeHUs — pabouee KoabLo npubopa 3anosHa-
10T 3apaHee TOAroTOBJAEHHBIM TPYHTOM 33aHHOTO COCTaBa M BIAKHOCTH, 1001Ba-
ACh TpeGyeMOoM IUIOTHOCTH TPYHTA, IOCJE YETro I'PYHT 3aMOPAXKUBAIOT. YCIOBUS
oxyaxaeHus obpasila Npy¥ 3aMOpaXHBaHUM onpeensiotces 3aaaHueM. [lpu otcyr-
CTBHUM JaHHBIX 00pa3el] rpyHTa MPOMOPAXHBAIOT B YCIOBUAX BCECTOPOHHETO OX-
JaXIeHMS,

- MEp3JIbli I'PYHT B paboyeM Konble Cpe3HOro npubopa ycTaHaBIMBAIOT B
OIOpHOE KoJbLo dopMbl Broporo Tumna. Ha 31o paboyee KOMbLIO yCTAHABIMBAIOT
BTOPOE TaKoe Xe pabouyee KOJbLIO U HA HETO FIOMELUIAIOT 3aLIUTHOE KOJIbHO (HOpMBI
BTOpOro tuna. BepxHee paboyee KOMbLIO 32MOMHAIOT NIpeIBAPUTENLHO OXIAXKICH-
HbBIM 10 TEMIIEPATYpPhbl 3aMEP3aHHsl TPYHTOBEIM pacTBOPOM WM IPYHTOM 33aHHOIC
COCTaBa M BJIRXHOCTH M NPOM3BOAAT CMOpaXHBaHKE 00pas3lia yepe3 BEpXHUHM WK
HUXHHUI TOopel.

5 OOpazen Buaa «rpyHT-Jed» NMOATOTABIMBAIOT B CeRYIOUIEH MOCiea0BaTENb-
HocTH: cb6opKy (OpMBI BTOPOTO THMIIA, MOATOTOBKY M MpOMOpaxynBaHue obpasna
TPYHTa IPOMU3BOIAT B COOTBETCTBMHU C 6.2.3.3. Jlenq HaMopaXuBaioT Ha Mep3Iblii
IPYHT BO BTOPOM KOJIBLIE CPE3HOro TNMpuOOpa ClIosiMM TOJNILUMHON 10 5 MM WU
NPUMOPaXUBAIOT 06pa3ell NPUPOJHOTO JIbAA Yepe3 CoM OXIaKISHHOM IO TeMITe-
paTypbl 3aMep3aHus BOAbl TOMUMHONW no 3 MM. Bce onepauuu BBIMOJHSIOT B
TIOMELLEHHH C OTPULIATENLHOM TEMIIEPATYPOX.

87



TOCT 12248—-96

6 Bo BpeMs npoMopaxMBaHUA U3MEPSIOT TEMNEPATYPY KOHTPOJbHOTO o6pas-
11a TPYHTA, B KOTOPHI} MOMEIIAIOT TEPMOAATYMK TEPMOM3IMEPUTENLHOTO YCTPO-
cTBa.

TlpoMopaxkuBaHue 3aKaHYMBAIOT, KOTAA TeMIiepaTypa KOHTpOIbLHOro obpasua
IDOCTHUFHET 3HAYEHHUS TEMIIepaTyphl Bo3Ayxa B noMelleHuH. Ilocne atoro oGpaselt
U3BJIEKAIOT M3 (GOPMBI, TEPMETU3UPYIOT U COXPAHAIOT [0 MCIBITAHHIA.

@opma Tana 1 114 npurorosienns ®opma Tuna II 1ns npuroToBnenns
06pa3iios BMAA «TPYHT (TPYHTOBBIH 0o0pa3sios B «IPYHT — rPYHTOBbIi
pacTBop, Jiel) — MaTepHal» pacTBop (Jiex, TPyHT)»

I — pabouee KojiblUO cpe3Horo npubopa; 2 — matepuan; 3 — IpyHT (ief, TPYHTOBBIH pac-
TBOp); 3-a — TPYHT; 4 — ONOPHOE KONbLIO; 5 — Kpbiliika POpMBE; 6 — 3AIMUTHOE KOJBLIO

opMbi

Pucyrok V.1 — Cxembi $hopMm Uist IPUrOTORJIEHUSE 00pa3LIOB
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IIPUITOXEHHE &
(pexomendyemoe)

OBPA3EL TPACHYECKOI'O O®OPMJIEHUSA PE3YJIbTATOB
MCITBITAHUA TPYHTA METOJOM OJHOIUIOCKOCTHOIO CPE3A
110 ITIOBEPXHOCTHU CMEP3AHUSA

{, MM

T3
T, ‘[2

Y

>
<&

Pucynok @.1
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IIPHJIOXXEHHE X
(pexomendyemoe)

NMPUHIIMITUAJIBHASA CXEMA YCTAHOBKH JLISI UCTIBITAHUS
MEP3JIOI'O TPYHTA METOJI0OM OJHOOCHOI'O CXKATHUSA

dth_—— ~0arn
I\ i ~ Zﬂr ,J
. F 3
i 10
/ B
! d
4
[
 CO Y
‘] 5
5 e,
e ; ~ 6
(I i

12

12

L

T~ —

I — ofpaseys rpyHTa, 2 — HeNOABMXHAA niiargopMa, 3 — NOABKXKHAsA TiaTdopma;

4 — JITOK; 5 — HaTNpamisitoilee YCTPOACTBO, 6 — BePXHUH WiTaMn, 7 — HIKHM LUTamn,
8 — napomnaroxernpotniiaeMasi obonouka; 9 — pe3snHOBOE NPYDKUMHOE Konblio, /0 — nn-
HamoMeTp; 11 - u3MepHuTeNb NPONOJbHBIX AedopMaumii; 12 — naMepHTeNb NONEPEYHBIX
nedopMaumit, 13 — npononbHas Tara

Pucynok X.1
50
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ITIPHIOXEHHE I
(pexomendyemoe)

OBPA3EI TPAOPUYECKOI'0O OPOPMIIEHUA PE3VJIBTATOB

HCIBITAHAA MEP3JIOI'O T'PYHTA METOJOM OJHOOCHOT'O CXKATUSA

Ah, MM |
03>0;

G;>G;

oy

0 t t; ts ty

Pucynok L1.1

€ 14
\ /
é/

0 Oy l o, MMa

S,

Pucynox 11.2
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IIPH/IOXEHHE Il
(pexomendyemoe)

OIIPEJENEHUE XAPAKTEPUCTUK JE®OPMUPYEMOCTHU
MEP3JIOT'O I'PYHTA 1O PE3YJIBTATAM UCITbITAHUSA
METOAOM OJHOOCHOI'O CKATUA

1 Monynp nuneitHoit nedopmarun E n xosdduLHEHT HelUHeliHON nedop-
MallMy A ONpEeessiioT 10 3aBHCHMOCTH, YCTAHABAMBAIOLIEH CBA3b MEX1y OTHO-
CUTENBbHBIMY NPOJOJLHEIMU JedopMalMAMM €, HANPAXEHUSIMU G U BpPEMEHEM
JENUCTBUS HArpy3KM ¢

£ (o, H=f(0) 1%, (UL1)

rac f(c) — GOyHKUMS HANPAXEHWHA o [ BpEMEHH f MX AEUCTBUA, PaBHOro
1 4, KOTOpYIO NPUHUMAIOT B BH/E:
f(o) =6/ Fy — ana moaeny nUHEHO Ae(OpMHPYEMOro OCHOBaHMS,
f©) = (6/Ag)"""— AnA Moneny HEMMHENHO NePOPMUPYEMOTO OCHOBAHHS,

rae Fo u Ao — napamertpbl GyHKUMH f(o);
m — K03(bOULUEHT HETMHEIHHOCTH N0 HaNPSXKEHUSIM.
2 [pesennHo anuTenbHbie 3HaueHUsa £ # A Buuncasior no ¢opmynam:

E = Ept; (112
A= Aty (1.3)

Ije Iy — BpeMsi, paBHOe CpOKY CayXObl 3JaHHS WM COOPYXKEHHs M TNpH-
HuMaeMmoe 1, = 50 ner=4, 38 - 10° u;
o — K03GPUUMEHT HETHUHEAHOCTH BO BPEMEHU.

3 Ina ycraHosnenus sasucumoctd (III.1) mcxomHbie NaHHblE MCNbITAHHN
(6.3.5) oGpabaTriBalOT B COOTBETCTBMM C TEOpHEH HACNEICTBEHHOM NOJ3Y4eCTH.
Ucnonw3ys kpusyio nonsydecty (6.3.5.7), nocnenoBarebHO BHIYUCIAIOT PsAf 3HA-
YEHHMH €; j, UIMEIOIIMX CMBIC e opMallnit, KOTOpbIe pa3Benuch Obl NOA AEACTBUEM
TIOCTOSSHHOTO HamnpsixeHus (i = 1, 2, ...), COOTBETCTBYIOLIETO HaNPSXECHUIO i-H
CTYNEHM HArpyXeHust, 3a BpeMs f. BoluncieHns NPOU3BOAAT NO GopMmylie

E,',l'=8,'_]’j i-AE,',j, (HJ4)

TA€ €;- 1, j — TONHAsk OTHOCHTEJbHAS NPOAOAbHasA AedopMaLivs NMpeAIeCTBYIOMIEH
CTYNIEHU HarpyXeHHWs B MOMEHT BPEMEHU f;, BHIYUCNEHHAs HO 3TOi
topMyrne paHee npu g ;= 0;

— IIpHpalieHHe OTHOCHUTENIbHOM JeopMaLHM, ONPEAENseMoe 1o KpH-
Boii nosnsyyecty (6.3.5.7) n npeacrasisiioltee coboi pazHOCTL MEXITY
nedopMalieil, HAKOIUIEHHOH K MOMEHTY, KOTAa i-g CTYyNEeHb Harpys3-
KH JEACTBOBaJIa B TEYEHHE BPEMEHH I, ¥ AedopMauneit, HaKOIUIeH-
HOM K Hayaiy ACHCTBUSA i-W CTyNEHM HArpysKH.

As,-,j
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MoMmeHTBI BpeMeHH £ Ha3HA4aloT OAMHAKOBBIMU LISl K&K/IO# CTYNEHH Harpy-
JKEHHSI C YUETOM YKasaHuit 6.1.4.3.

PesysibraThl IpeACTaBISIOT B BUIE ceMENCTBA KPUBBIX MOJI3YYECTH NPH NOCTO-
STHHBIX HanpskeHusax o (pucyHok H1.1).

& .1
(] o,
0,10 /C'}J
009
d fomomron=] Cs
0,08 5
%
007
A /
0,06
0,05 C 7%
/ —1
/C/q
0,04 ‘d(f
0,03 ¢ O3
0,02
0,01 =0 G
Gy

0 2 4 6 8 10 12 14 16 18 20 22 24 ty

Pucynok III.1

4 JIna onpepneneHusa TapaMerpa o M Habopa 3HadeHW# f(c|) MOJy4eHHbIC

3HAYCHHMs €; ; IPENCTABIAIOT B BUAE CEMENCTBA NMAPALIENIHBIX MPSAMbBIX B KOOPIH-
Harax x = Inf, y = Ino; (pucyHok ILI.2). [lanee o W f(c]) BBIYHCALIOT IO

dopmynam:
a=b (I1L.5)
floi)=e9, (111.6)

rie aju b — napaMeTpsl, orpejiesseMble rpapUYECKH WIH CIOCOGOM HaMMEHBLIMX
xBanpaToB (1. §8).

S5 na Momenu NUHEHHO AedOPMHUPYEMOTO OCHOBAaHUA HabOp 3HaYyeHM
f(c}) annmpoKCUMMPYIOT NPSAMO¥ B KOOPAMHATAX X = g; ; ¥ =f (o) (pucyHoxk II1.3)
W BHIYUCHSIOT 3HayeHue Fy no dopmyie

Ey = 1/c, (I1.7)
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rie ¢ — napaMmerp, omnpeaensieMblii rpabuuyecKkd WiM CnocoOOM HaWMEHBUIMX
KBajgparoB (1. 9).

6 [Ins Monenu HelMHEHHO NeOpPMUPYEMOTO OCHOBaHMS Habop 3HaYeHMiIA
f(c) annpoKcHMMHpYIOT NMpsSMOi B KoopAMHaTax x =Ino; y=Inf(c) (pucyHok
I11.4) ¥ BHIYMCIAIOT 3HAYEHUS Ay H m 110 PopMynam:

Ay = e?; (I11.8)

m = 1/b, (11.9)
rae a u b — napameTpsl, onpenensieMble rpaduyecku WIH crioco60M HaMMEHBIINX
kBagparos (. 10).

0 1 2 3 4x y
-1 Js 0014 o
-2 Al 0012
9 J3
- ) 0010
o7 I /
4 2 0,008
. I
56, g e 0,006 /
7
-6 arctgh 0004 / arctgc
( ——
-7 0002
‘BI 0 01 02 X
y
Pucynox 111.2 Pucynok 1I1.3

7 KoaddHumMeHT NONepeyHOro pacliMpeHys v ONpeAeNAioT U3 3aBUCMMOCTH,
YCTaHaB/IMBAIOLICIH CBA3b MEXAY OTHOCUTENLHBIMH POXONLHEIMH € H NOTIEPEYHbI-
MH AeopMaLUIMH €y

Ex=VE (L11.10)

Jns onpeaeneHus v 3KCIMEPUMEHTANbHBIE JaHHbIE (OTHOCHUTENILHbIE MPOAONh-

HElE ¥ roniepeyHnle dedopMaliK) B KOHLIE KaXI0i CTYNEH! HarpyXeHusl, ornpe-
JieNIsieMble No T1. 3, NPEACTaBNAIOT B KOOPAMHATAX X =¢; ¥ =&, (pUcyHok III.3).

Ilanee 3sHaYeHUs v BHIYHCIIOT TIo GopMysne
v=1sc (LL11)

Ije ¢ — napaMeTp, onpefensieMblii rpadMyecKd WIH CrocoboM HaWMEHBUIHX
KBazparoB (m. 9).
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arctg b

-7

|y
Pucynox 111.4

8 IlapaMeTpsl g; u b ypaBHEHUs CEMENCTBA NapaJUIeNbHbIX NPAMBIX Yy = a; +
+ bx onpenensior rpaduyecku (pucyHok I11.2), nmpn stom:

a; — B MaciuTabe yeprexa paBeH OTpe3Ky, OTCEKaeMOMY Ha OCH OpAMHat (y)
J-¥1 M3 ceMeiicTBa nMapaie/ibHbLIX MPAMBIX HAWy4lllero MpuomkeHus K 9KCIepu-
MCHTIbLHBIM TOYKAaM;

b — B MaciuTabe yeprexa paBeH TaHICHCY yIVIa HaKJIOHa ceMeicTBa napajuiesyib-
HBIX IPAMBIX K ocu abcumce (x).

CriocoGoM HauMEHbIINX KBAJPaToB NapaMmeTpel g, ¥ b onpenensior no ¢op-
MyJIaM:

a;= ;, — bx; (11.12)
ko7 k
DIDNENIED IR
]:li:l j=l
b=—7— 73 , (II1.13)
Z X i— z nj;}
Jj=1li=1 J=1
n n
- 1 - 1
rnexj=;2 X, i ﬂyj=;ﬁ njxy (1.14)
Ji=1 Tj=1

— CpellHHe 3HAYEHUA KOOPAMHAT SKCIEPUMEHTAIbHBIX TOYEK COOTBETCTBEHHO X; ; M
Y, is _

n; — 4uCyIo ToueK B j-H BhIGOpKeE;

Kk — yncno j-x BbIGOPOK.
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9 IlapameTp C ypaBHEHUS TIpPAMON, NPOXOAsAILe Yepes Hayaio KOOPANHAT
y = ¢cx, onpenensioT rpaduyeckn (pucynox I1.3), nmpu stom ¢ B Macmrabe
yepTexXa paBeH TaHTEHCY YIJla HakKJIoHa K ocH abcuucc (X) npsAMoit HanIyylero
MPUOIVDKEHHUS K 3KCIIEPUMEHTANIbHBIM TOYKAM, MIPOXOsiLLEH Yepe3 Hayalo Koop-
JIMHAT.

CriocoGoM HaUMEHBILUMX KBaJpaTOB NapaMeTp ¢ OTNpedesfaioT no dhopMyne

n
Z Xi Vi
i=1

¢ = -, (I.15)

rAe X; 1 y; — KOOPAMHATHI SKCTNIEPUMEHTANBHBIX TOYEK;
n — YHCJIO TOYEK.

10 nmapameTph @ u b ypaBHeHUs npaMoli y = g + bx onpenensior rpadpuyeckun

(pucyHok 111.4), npu 3TOM:

a B MaciuTabe yeprexa paBeH OTPE3Ky, OTCEKaEMOMY Ha OCH OpAMHAT (V) MpAMoit

HaWIyyLuero rnpubIuXxeHus K IKCNEpUMEHTAIIbHbIM TOYKaM;

b B MacuiTabe yeprexa paBeH TAHT'€HCY yIila HaK/IoOHA MpsAMOI K ocH abcumce (x).
Crnioco60M HauMeHBIIMX KBafApaTOB apaMeTpnl d U b onpenensior no Gop-

MyJIaM:

a= ; (11.16)

n n n
”Z Xi Vi~ Z Xi Z Yi
b= i=1 i=1 =1
= n 2 (I11.17)

n
an,-2~ in

i=1 i=1

TAE X;, Y4 N — TO Xe, YyTo U B 1. 9.
11 HcxoaHble AaHHbIE M Pe3yNbTaThl pacyera 3anuchipatoT B Tabmuuy .1,
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ouHehoWnd[]

BJIN Y H1o0Hhodll YOHALALULY 1rawad]]

BIIN °° SMHOKEMLOdUOD SOHHIEOHIN-OHEOLIL

A BUHadumoed oyoHnodouou LHaUNUpdeoy

w WEMHXBdIeH ou HULOOHUOHHIOH qdIa1BeBAO] |

BlIN
‘y ummewdodor HOHHOHHLSH LHOUNHp oY
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h - B[J ‘Op diowede|]
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MHUHIXBALUEH XITHHEOLOOU 10
1% yumendoday s19HRads1ION IMHIIAIMOOHLO

*ay yumendodor
XI9HhOdOUOH XITHIIALHOOHLO SuHoMedud] |

1 %9 yunendodar argHbadaLION SMMHALALUOOHLO

UMHXBAUEH XIIHHKOLOL LO
1% yumendodor srHIrOTOdH JIGHIUSLHIOHL)

3y yunewdodor
x19HaIoTodl XITHIIrA1MO0H10 auHomedud]|

& numendodor slgHIrorodl SIMHYIIALHIOHL)

h ‘) yurrendodor eranolo swadg

eI\ ‘o suHaXBdURH
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IIPHJIOXEHHE Il
(pexomendyemoe)

OBPA3EI TPA@MYECKOTO O®OPMIIEHUSA
PE3YJBTATOB UCITbITAHUSA MEP3JIOIO I'PYHTA
METOJOM KOMITPECCHOHHOI'O CKATUSA

Em
€, i p————————— ——

A

Pucynok 111.2
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