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DPEOAHCIOBHE

KpymHoobm0oMOUHBIE IPYHTHEI ¢ ILIIIEBATHIM U TMHHUCTBIM 3aIIOJTHUTENEM M IibI-
jeBarble W TAUHUCTBIE TPYHTH ¢ KPYIHOOOJOMOYHBIMH BKITIONEHMAMH (I XKpart-
KOCTH OOJIOMOYHO-IIBIIICBATO-TIIMHUCTEIC TPYHTBI) ABJIAIOTCA CHOXHBIMH TPHPOIHDI-
MH MHOTOKOMIIOHEHTHBIMH CHCTeMaMH. Takue IpyHThl, coriacHo T'OCT 25100-82,
OTHOCATCA K ABYM PasnUuHBIM NoAr'pYINIaM: HOATPyIne KPpynHOOOIOMOYHBIX X MOL-
rpyumne biieBarbix U IMUHUCTHIX. HcecnenoBanusd HansHUMC nokazamu, 410 dopMaiie-
HEIA MPU3HAK OTHECEHHS I'PYHTOB K KPYMHOOOJIOMOUHBIM — COOEpXKaHMe B TpaHyIio-
MeTpHuecKoM cocTaBe Oojtee 50% uacTui, KpymHee 2 MM He SBIIAeTCA OIHOBpEMEH-
HO TrpaHiiielli  KadeCTBeHHOTO HW3MeHeHMS KX MeXaHnueCkKuX c¢Bolicts. C nol3uumii
ZAKOHOMEPHOCTE!! W3MeHeHUS MeXaHHyeCKHX CBoOMcTe, OOJIOMOYHO-TILUIEBATO-TIIH-
HUCTBIC TpyHTHI ¢ codepXaHuem 20-90% o6moMKOB HOJUKHBI pacCMaTpUBATBCH Kak
IPYHTBI OZHOTO THIIA,

C Opyro#f CTOpoHBI, OTHENBHO B3ATble 00JIOMKHM CKafMmbHBIX mopon (Hactuusl 6o-
nee 2 MM) U IBUIEBATHIN M TINMTUHHUCTBEIA 3aNONHHTENEL (YaCcTUUBRI MeHee 2 MM) ITPHMH-
HHIMATIbHO PA3NMHUHBI KakK [0 pa3Mepy dpakimil, Tak U 110 MeXaHWYECKHM CBOMCT-
BaM., C ost1oif TOYKH 3peHUA OONOMOUYHO-TILINIEBATO-TIIHHUCTEIe TI'PYHTBI MOXHO pac-
CMATPUBATh KaK ecTECTBEHHBIE CMeCH PPYHTOB [BYX THIOB: KPYNHOOOIOMOUHBIX
Y IMBI1eBaTHIX H IMNTHHHACTHIX.

B 3aBHCHMMOCTH OT IleTporpaduuecKoro cocraBa HCXODHO¥ CKaIbHOHM TmOpPOIE],
CTENeHU e¢ BRIBETPENIOCTH ¥ IeHeTHUEeCKOT'? TUNA I'PyHTa O0NOMIM CKaNBHLIX NQPOL,
cojiepiKalinecs B TPYHTaX, MOTYT MMeTh Pa3NIMUHYIO [IPOYHOCTh U OKATAaHHOCT.

B olmem cryuae mapamMeTpsl MeXaHHYECKHX CBOHETB 00JIO0MOYHO-MBUIEBATO-TTIH-
HUCTOI'O TpYHT2 3aBUCAT OT CHeSyIumMX OuanmdyecKHX XapaKTepPUCTHK COCTaBIISIO-
HIMX KOMIIOHEHTOB

PpaHynnOMeTPHUECKOTO (3¢PHOBOr0) COCTaBa I'PYHTa;

NpOUHOCTH 00TOMKOB!

CTENEeHN O KATAaHHOCTH O0/TOMKOB |

CTelleHH TTIMHHACTOCTH (UHCNIO IDIACTHYHOCTH) HNBUIEBATO-TVIMHMCTOTO 3aIOJIHUTe-
TifA;

KOHCUCTeHIMH (ITOKa3aTeNnb TeKYYeCTH) ITbLIeBarO-TTTHHHUCTOTO 3aTIONTHUTEN

IDTOTHOCTH TP VHTA

[Ipu nrecTH He3aBHCHMLIX MepeMeHHLIX MIOHATh HX B3aHMO3aBUCHMOCTH H 00OCHO-
BaTh KOMHUYSCTBEHHLIC CBA3ZH MeEXOY OHIHUECKHMH XapaXTepUCTHKaMH H rnapaMer-
PaMy MeXaHWUYECKHX CBOUCTB TPYHTOB HA" OCHOBE CHCTEMATH3ALMH Pe3yJbLTATOB
IIOJIEBBIX ONBITOB YPE3BBIUAHHO TPYIHO, TMOCKONMBKY B MNPUPONHBIX YCHOBHAX 3TH
$axkTOpHl NPHCYTCTBYIOT OJHOBPEMEHHO H B Da3lIMYHBIX cooTHollleHMAX. [Toaromy
IKCIICPUMEHTANbHBIe HUCCIIeAOBaHUA, npoBedeHHple B JlansHUWC pnda o6GocHoBa-
HUS TOJIOXKeHUH HacToAule MeronMxu, BBINOSTHEHBI HA MOIENBHBIX IPYHTaX ¢ HCIOIh-
30BaHHEM IpHHIMIA CTabwiv3alyy HepeMeHHBIX H2 3KCTPEMANTBHBLIX YPOBHAX., JTH
MCCIIeHOBAHUA TpHUBENH K YCTAHOBIEHHIO 0e3pasMepHOro YHHBEPCANBHOTO (H3HYeC-
KOr'0 3KBHBANCHTA MeEXaHHMUYECKHX CBONCTB OOMOMOUHO-IBLIEBATO-ITIMHHCTIOTO T'PVHTA,
ABUBLUEIOCH OCHOBONW MOCTPOCHMA CHCTEMBI CBS3H MEXIy ero (pU3HYeCKUMH H MeXaHH-
YeCKHUMH XaPaXTepHCTHKaAMH,

YCTaHOBNEHO HajM4ye BeChbMa TECHBIX CBf3el (PH3MUeCKOro 3KBHBAJIEHTa T'PYHTOB
C MX NPOUHOCTHBIMKM U JedOpPMAUMOHHBIMM IMapaMeTpaMK, a TAKXe C IOTHOCTBH
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rpydara. llonyderHbie perpecCHoHHBIe YpPaBHEHHS, oTOOpaxaoime >TH CBA3M, Obum
NONOXeHsl B OCHOBY HacTodmeht Meromuxku, paongelt, ¢ OOHOM CTOPOHRI, BO3MOX-
HOCTh KOHTPOIHMPOBATE Pe3vVIIBTATHI ITONEBLIX OILITOR, H, C OPYTOH CTOPOHEL, — olle-
HUBATh 3HAYeHUsT MeXaHudeCKUX napaMerporRr  o0IOMOUYHO-ILEDIEBATO-TITMHUCTEIX
FpydTOB uepe3 OOU3UUECKHE XAPaKTePHUCTHKH OO0IOMOKOB H MLUIEBATO-TMTUHMCTOTO
3arTOTTHATEA.

Meronuka paspaborada JanpHUHC Toccrpog CCCP (o-p. TexH, Hayxk B.H. Qe-
oupoB, npu ydactuu WK, B.B, CepreBHWHOH, KaHO#pmaToB TexXH. HayK JLU . AMuHO-

Bo#t 1 B,H. lIsenosa, muxeHepor B.I'. Amexuuofi, O.B. Hob6yaexo 1 HLH Brxonie-
BO#).



1. OBINME [TOJIOKEHHUA

1.1. Hacrosimad MeToouKa yCTaHABAHMBAET OCHOBHBIC IPaBUIA ONpenecHud HOP-
MATHUBHBIX 3HAUcHUHN YITIOB BHYTPEHHETO TpeHHA P, VIESILHBIX CUEINeHu# ¢ U MoOynelf
nedbppMami E 1o Ou3nUYeCKHM XapaKTepHUCTUKAM KOMIIOHEHTOB il YeTBEpPTHUYHBIX
KPpYIMHOOGTIOMOUYHBIX TPYHTOB C NBIMEBATLIM U TTMHHUCTHIM 3alOTHMTENIEM H  [bUIeBa-
TBIX H ITIMHHCTBIX TPYHTOB ¢ KPYHHOOOIOMOUHBLIMU BKIIOUCHUAMH 3NMIOBHANBHOTO,
OeMOBHAIRHOIO M AVTIOBHATBHOTO IPOHUCXOXIEHMA HUCHBLITEIBaeMBIX B COOTBETCTBHH
TOCT 12248—-78% o crrocoby:

KOHCOMMIHPOBAHHOTO Cpe3a;

HEeKOHCOIM U POBAHHOT'O Cpe3a.

IIpuMedqdaHyu e MeToguxka He pacrpocTpaHAeTCcqd HA OoNpeecHue BCeX Mexa-
HHYeCKHX XapaxKTEPHCTHK BEUHOMEP3/IbIX TPYHTOB, OTTAHBAIMX B Npoliecte 3KCITTya-
TAIMK COOPYKeHHH, a TaKXe XapaKTepPHUCTUK MPOUHOCTU IIPH HANMHUYUM ECTeCTBEHHBLIX
ITOBEPXHOCTEH CKOMBKEHUSA ¥ A7 yCNHOBUH BTOPUYHOTO COABHUIA MO NOITOTOBJICHHOU
ITOBEPXHOCTH.

1.2. HopMaTuBHBle XapaKTePHUCTHKHU TPYHTOB, ompenensaeMrie B COOTBETCTBHH C
MeToouxoit, HOMyCKaeTCSA UCIONB30BATE I IHpeABAPUTENBHBIX H OKOHYATENBHBIX
pacueToB OCHOBaHM#® 3daHMi u coopyXenuif 1I u Il KiaccoB ¥ onop BO3AYILUHBIX JIH-
HU#t 371eKTpOoniepeauy ¥ CBA3H HE3aBUCHMO OT UX KJIacca.

Meromnka MoxeT 06ITh HCHO/TB30BAHA IMPH COIMOCTABIICHHH 3H3UCHHHA XapaxTepHuc-
THK TPPYHTOB, INONYUYSHHBLIX B IHOJIEBBIX VCIOBHAX OZHUM HIIM HECKOJNBKHUMH CHOCO0A-
MH, MIPM PAITHUYHOM NPOUECHTHOM colepXaHuu oONOMKOB, PazHOH uUX MeXaHHYeCKOoOH
HPOYHOCTH, PA3NTHUYHBIX TUMIAY ¥ KOHCHCTESHUKY 3aTIOTHUTEIA.

1.3. B coorBerctBuu ¢ T'OCT 25100—-82 xpymHooOnoMOUYHBIE TPYHTEI, coOepKaupie
B 3epHOBOM CocCTaBe Hoitee 50% no Macce 00IIOMOKOB CKATBHBIX HOPOH KpYIHEe 2 MM,
NOSpa3sfe/IgIOTCA [0 IPaHyJIOMETPHUECKOMY COCTABY Ha TUIBI cOryacHo tabm. 1.

ITvinteBaThI#t ¥ IVIMHUCTBHIN 3anOyHMTEIs B KPYMHOOGIOMOUHBIX I'DYHTaX U IHNEUICBa-
Thle H ITIHHHCTbI¢ TPYHTBI C KPpyNHOOOGIOMOUYHLIMY BKIIIOYSHUSAMU KIacCHPHUIMDPYIOTCH
B COOTBETCTBHY ¢ Ta0i, 2,

1.4. UcxooHbIMH (DU3NYECKHUMHE XaPaKTepUCTHKAMHU IIPH oNpenelIcHHH HOPMATHBHEBIX
JHaUeHUN mapaMeTrpoB MeXa{uuUeCKMX CBONMCTB Y, ¢, E KPYIHCOOG/IOMOUNLIX TPYHTOB C

TaOnguuag 1

Kpymicob:10MOUHBIE TPYHTBI

. ——— W T llu-.ll..-.—'_-l'-l-\----"- — A — b

Tumnst _i Omcanue
BanyHuwi#i rpyHT (TpH npeobnamanvu [Ipu HATMUMH ITecYaHOTO 3armoJIHUTe A Ooltee
HEOKATAaHHBIX YAaCTULL — TNLIGOBEINY —  40% WM NBINEBATOI0 ¥ TTTHHUCTOTD 34arioJl-
yacTull KpymHee 200 mm 6onee 50% HuTtens Oonee 30% obuleit Macchy
lNareyHKOBBIYN I'pyHT (npH mpeoba- aGCONOTHO CYXOro I'PYHTA B HAUMEeHOBAHHUH
Janu¥ HeOKaTaHHBIX YaCcTHL — 1ebe- KPYTHOOOIOMOUYHOI'C IPYHTA JO/DKHO CO-
HUCTEIA) — yactuy KpymHee 10 MM Bo- LepXaTkcd HaMMEHOBAHMe 3a1I0THUTEN Y,
nee 50% CocTaB 3a10THKRTENS YCTAaHABIUBAETCS MMOCHe
U'pasuidtusiii rpyHT (py ipeoOnamanmy  yoaneHus M3 o0pasta kpynHoOGITOMOYHOTO
HEeOKAaTAHHBIX YaCTHUIL — APECBAHBIN) — TIpyHTA YaCTHI, KPYIHee 2 MM,

YacTHII KPyIHee 2 MM 6onee 50%
J[1S1 4aCTHIL KPYIIHee 2 MM HE0OX0TUMO
YKasbiBaTh UX NeTporpadpudecKuil COCTaB.



Tadbnuuoga 2

bderde — —tl il T e, e EEEe e U Ty — —

[Togrpynmna 06;10MOYHEIX NRUIEBATHIX M TYIMHHUCTBIX TPYHTOB
(3:1110BHAIIBHLIE, MPOTIOBHANIBHEIE, HENMIOBHATIBHEIE, AJITIOBUAITBHEIE H 1ID,)

Tun I BHJI ] Pa3HoBRHOHOCTE

[lo wMCny IIACTHYHOCTH 1o Hanmumio Bmmqeﬂnﬁ [1o koHcHCTeHIRH, XAPaKTe-
I,%: cynech, CYTIMHOK HITH pHsyeMol IToKa3aresieMm

cytecu I < Ip < 7 I'MUHA ¢ Tanbkolt (1nefHeM) TexyueCTH IL:

cyrnuaxu 7 < 1 D < 17 ik ¢ TpaBHeM {Hi‘z@cﬂoﬁ); CYIISCH:

eciy cofepxKarude (1o -
rmamEst I > 17 AP 1sepabie I <0
p Macce) COOTBeTCTBYIOIMX

macTiudre § < IL € 1
YACTHIL KPyIiHee 2 MM COCTAB-

naer 15—-25%;
CYIieCh, CYT/IMHOK HWIH ITIH-

TeKywie 1y > 1

CYTIIHHKH ¥ TITHHbL:
TBeprble I <0

Ha TasteuHU KoBEIe (111eGe- nonyTBepnble 0 < < I < 0,25

TYTONMNACTHYHBIS
(HpecBAHBIC) , SCNH COMIEPKA- (3 25 < I; < 0,5
Hue (o Macce) COOTBETCT- MATKOILIacTUYHbIE
BYIOIIAX HaCTHALl KPYIIHEE 0,5 < IL < 0,75
2 MM cB. 25 mo 50%

HUCTHIC) MIH TpaBeIdCrole

TeKyYeIUTacTHUHbIE
0,75 <1, <1

rekyme Iy > 1

MLIJICBATO-TTIKHMCTBIM 3anoNIHUTENIeM H MBIIEBATO-TIIHHUCTLIX TPYHTOB ¢ KPYITHOOO-
JIOMOUHBIMH B KITIOUCHHSIMU SBJIAIOTCA:

rpaHynioMeTpudeCKU# (3epHOBON) COCTaB T'PYHTA;

MIPUPOHAHAS BIIAKHOCTE MBUIEBATO-TTTMHACTOT'O 3aNIOTHATEIIA;

mpeaeNibl TNACTHYHOCTH MbUIEBATO-ITIMHUCTOTO 3ANONHUTE A (BIaXHOCTh HA TPaHM-
e TeKY4eCTH W, BNIaXHOCTD Ha TPAHUIE PACKATHIBAHUS W )

MeXaHHuYeCKasi MPOYHOCTh KPymHBIX O0JTOMKOB (qacmum KpylHee 2 MM) 110 HC-
ILITAHHIO Ha HCTHpaHue (cM, 11, 2.6).

1.5. OnpepeneHde HOPMATUBHBIX 3HAUeHMH MeXaHMUYSCKHX X3paKTepHCTHK 00-
JIOMOYHO-IIBIIEBATO-ITMHUCTEIX TI'PYHTOB 0 HacToguled MerTomuke HONYCTHMO RpU
cobmonmeny yCIIOBHH, yKazaHHbIX B Tabn. 3,

1.6. B coorBerctBmm co CHull 2.02.01-83 pacuerHbie 3HAUCHHUS MEXAHMUSCKHX
XapaKTEePUCTHK I'PYHTOB X onpenensioTcs mo gopmyre

X=X,/ (1)

roe X, — HOPMAaTMBHOC 3HaYcHHe MeXaHWMuYeCKOH XapaKTepHUCTHKH, OHPeICIIdeMOe B
coome'rcm;m ¢ HacToAmel Merommkon; 'y — KO3 DUIMEHT HANESXKHOCTH N0 TPYHTY,
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NPUHHMaeMBIA €O CrenyiommMu 3HaveruAMa (CHuIl 2,02.01-83): B pacuerax ocho-
BaHMHA 10 medopMaiiu ¥, = 1; B pacyeraX oCHOBAHMH 11O HecCylleft cnocobHocTM: mns

YIENEHOI'O CLervieHus ’yg( o) 1,5; mns yria BHYTPeHHEro TPEeHHS — 7g (©) =1,185.
TaOnuna 3
Mexanuiec- | Crioco® acrbita- | IToxa3sarend Texy- T[Ip elleNIbHELIe 3HAUEHHU S TPo-
KHe Xapak- | HusA YeCTH WbINeBaTO- LIEHTHRIX copepxamuit oGnoMm-
TEPHCTHKH I'TAHKUCTOIG 3aNn0MN- | KOB IIPH THIIE 3ari0THATEN,
IrpyHTA HMTENIA IL min/max
; (Cynechk { Cyrmutok |I'nuua
Yron suyT-  Koucormimposau- O < I < 0,25 20/9G 30/90 40/50
PEHHETO HBIH Cpe3 o 0,25 < I; < 0,50 20/90 30/90 50/90
TpEeHHs buxcuposanrolt 0,50 < Iy < 0,75 20/90 30/90 50/90
NOBEPXHOCTH
YiaensHoe Hexoucomimupo- 0 < IL < 0,25  20/90 20/90 30/90
clemense ¢ BaHmA cpesno 0,25 < Iy < 0,50 20/90 36/90 40/90
duxcuposansoll 0,50 < IL < 0,75 20/90 30/90 40/90
MOBEPXHOCTH
Mogyne ne-  HMramn 0 <1, <925 40/90 40/90 10/90
dopMaman E  F =5000 cm> 0,25 < IL < 0,50 40/90 40/90 50/90
050 <I- <075 40/9 4090  50/90

MpumeduaHue JJIE IPYHTOB, B KOTOPLIX COAepKaHUEe KPYITHBIX 06IOMKOB
MEHBIIe YKa3aHHBIX NpelenoR HWIM IOKAa3arellk TeKy4YeCTH IBUIeBAaTO-TIIMHUCTOTO 3a-
IOTHHTeNns IL > 0,75, XxapaKTepUCTHKH PPYHT2 OIPEHENiAIOTCA TONMBKO [0 MONEeBBIM

ACTIBITAX M AM,
2. ONTPEAEITEHHUE OU3HYECKHX XAPAKTEPHCTHUK I'PYHTOB

2.1. Jins ycTaHOBNIeHKA HOPMATHBHLIX 3HAUYeHUH MPOUYHOCTHRIX U IedopMAMOHHBIX
X2PaKTEpHCTHK [PYHTOB 1O PeKOMeHJauMdIM Meromiky ucitonbh3yioTeS HOPMaTHBHLIS
SHAYCHWT PU3UTSCKUX XapPaKTepUCTUK, BBIUMCIIEHHbIE 110 OPMy e

n
X, =1n T x. (2)
i=1
Tfe X; — YACTHO® 3HAUcHUE XaPAKTEPUCTHKH, 1 — HHCIIO onpeeieHUuH XapaKTePUCTH KU,
2.2. Komuuectno onpefelcHuil Kaxgon (cm. m 1.4) ¢u3udeckoit XapaKTepHCTHKYU
1, HeoOXOMHMOE [UIa BBRIUHCICHKA HX HOPMATHBHEIX 3HadeHH, 3aBUCHT OT TpebyeMol
TOUHOCTH OUupeldc/ieHud COOTBTCTBYIOIMX NapaMeTPoOB MEXEHHEIESCKHUX CBOHCTB I'PYHT],
KIacca 37aHU A Uk COOpYKeHUA ¥ YKA3RIBaEeTCH B nporpaMme HCCIIEIOBAHUA,
KonudecTBO OJHOHMEHHBIX YACTHRLIX OflipedeneHuit (Qu3UveCKHX XapaKTePHCTHK

FPYHTA JIA KAKIOr0 BBIIENCHHOTO HAa onIaAKe HHXEHEPHO-TCONMOTHYECKOTO 3JICMEH-
Ta TOJDKHO ObITh He MeHee 6.

[IpumMecuanue KomudecTBO YacTHBIX ompeneneHuit PuaHUECCKUX XapaKTepuc-
THK IPYHTOB JOUVCKASTCA YMEHBINATL MPU  HATWUMU OAHOUMEHHBIX OIpEAc/icHHAN B
MaTepHariaX K3bICKAHHMK, BBLITOJIHEHHBIX HAa TOH XK€ IVIOIaJKe JUIX TOTO e MHXCHep-
HO-IeONOrAUECKOTO 31IeMeHTa,



2.3. I'paHynoMeTpHUYeCKHH COCTaB KpyNHOOOGIOMOUYHBIX TPYHTOB C INBbLIEBATBIM H
TTIHHUCTBHIM 3aTIOJIHUTEIIEM U [TbUIEBATHIX H TIHHMCTLIX I'PYHTOB ¢ KPYTHOOOIOMOUHLEIMHU
BKJIIOYeHNAMM omnpenensgerca B coorBerctBuu ¢ T'OCT 1253679,

ITpumMmedanwue. [lockonbKy npu onmpeneneHUH MPOYHOCTHLIX U JedOpMalHOH-
HBIX XapaKTepUCTHK TPYHTOB B COOTBETCTBHMH ¢ MeTOOMKOHN HCIIONB3yeTCSA OTHOMIe-
HUEe BeCOBBIX (IPOLEHTHBIX) comepxamuit 3amonHuTelsa (4acTHIh! MeHee 2 MM) H
KpYIHBIX 0oO0noMKoB (dactHus! Oonee 2 MM), ompefelieHHe TPaHYITOMETPHUYECKOTO
cocTaBa B cooTBeTcTBHH ¢ T'OCT 12536-79 mna KaXOoro BLIOENEHHOTO HIKEHEPHO-
TeOIOTHUYECKOTO 3JIeMeHTa OONYCKaeTCS MpOoBOIMTL TOMBKO 110 ABYM mpobaMm, Hnd
OCTANMBHBIX 4YeThIpex mpod AOCTATOMHO BLINIONTHUTE pPacceB I'PyHTa 4Yepe3 CHTO C pas-
MepaMH OTBepCTHH 2 MM H BERIIE U ONpeneMTh MUINL CYMMApPHBIE MMPOUCHTHBIE CO-
nep>KaHus yacTHll 00nee 2 MM M MeHee 2 MM,

2.4, Ins omnpenerncHUS OPHPOOHON BIIAXKHOCTH TTIMHKCTOT'O 3AMOITHHUTENA OoTOUpaKT-
¢ca  rnpoObl U3 MENKO3eMHOM 4YacTiH:  TUpPyHTa. 1locie onpeleneHUs BIIAKHOCTH
oToOpanHLIX mpod xkaxpmas npoba Melko3eMa pPa3sMauUMBAeTCsd M IIPONMYCKaeTca Hepes
cuto 2 MM,  OO0oMKH Ha CcHTe BEICYIIMBAIOT 00 TTOCTOAHHON Macchl U B3BEIIMBAKT,
ONpenensiioT HX BIIAKHOCTh M IIPOLIEHTHOE cojaepXaHue B MpoOle. BNaXKHOCTH IbINe-
BAaTOT'0 ¥ TIMHHUCTOIO 3AMOJIHUTENSA W1 OTIpefesIaioT 110 opmyie

wp & 100w — ngQ /100 — P (3)

rme W — BIJI@KHOCTh IMpoOul (BamoBasd): W, — BIAXKHOCTE 001OMOKOB, % Po — IPO-
LeHTHOE codepKaHue 06IToMKOB B Impode MeTKo3eMa,

[Ipy onpedeleHMy BIaKHOCTH IBUIEBATOT0 U TIMHHCTOTO 3aNOJIHUTENA CHeAyeT
pykoBoOcTBOBaThEeA Takxe I'OCT 518084,

2.5. Iipegen mmacTHyHocTH (TpaHUIBI TeKYUYeCTH ¥ pPaCKaThbIBaHWA)  ITELIEBATO-
TTHHHACTOTO 3anoHuTeNns onpenensioTa B cooTBeTeTsun ¢ I'OCT 518084,

2.6. IlogoOHO CKanNBHLIM TPYHTAM MO MNpeneny NPpOYHOCTH Ha OJHOOCHOE CXaTue
00TOMKKM CKAIBHBEIX MOPOJ, cofaepXaimiecad B KpyMHOOOIOMOUHBIX TPyHTaX C Iiblne-
BATBIM M TJIHHHCTBIM 3aIONMHUTENEM M NbUIeBaTLIX H TITHHUCTEIX TPYHTaX ¢ KPYIHO-
00TOMOUHBIMY BKIIIOUEHUAMH, MO0 KOIPDHIHEHTY HUCTHPAEMOCTH Kp KITaCCHPHIHU-
pyOTCA B cooTBEICcTBuMM ¢ Taba. 4. llpu 3TOM pa3SHOBHUIHOCTH KDPYIHBEIX 0O0IOMKOB
10 KO3PPUHIHEHTY HUCTHPASMOCTH ke aHaMOTHYHBI PA3HOBMIIHOCTAM CKANBHEIX TPYH-
TOB IO IIpenely NPOYHOCTH Ha OJHOOCHOE CXATHE B BONOHACBIIIEHHOM COCTOAHMH
R o

KoadrbumeHT HcTHpaeMOCTH K offpefenseTcs UCHEITAHHEM oOIOMKOB Ha HMCTHPa-
Hie BO BPALIZIOUIEMCS MOJIONHOM %apaﬁaﬂe 70 TOYKM OTKaza {cM, mpis, 1) ¥ BbIMuUC-
nsieTcq 1o GOPMYIIE

k, =(do — 41)/qo, (4)

Toe qo — HAYaIbHAfg Macca Tpolbl KPYHHOOO.TOMOUHBLIX (pakiuui rpyHra (OO0 UCHBI-
TaHHUS HA UCTHpaHMe): (3 — MacCa OCTAaTKAa HA CUTe 2 MM [IoCTe UCHBITZHHA TPOOkI
Ha UCTHPAHME.

Honycxaiegca OLleHKa TPOUYHOCTH KPYIHBIX O0JIOMKOB uepe3 KODPUIMEHT HCTH-
paeMoCTH K_~, OompenensdeMbI# no BbIxony dpaxkuuit meHee 2 MM nocne oOpaborku



mpobrl B mostouHoM Gapabade 32 oguH 10-MuUHYTHBRIHM UMK, NS 3TOr0 nNpeasapHUTEIILHO
TOMKHBEI OBITH ITPOBENEHBI COTIO %aBHTenHme naparieirbHele UCIBITaHUA Upod rpyHTa
C ompenelcHdeM 3HaueHUH K n kK,

e
HcmmiTaHHe KPYTHBIX 06%10541(03 Ha HCTUpAHHe IIPOU3BOITUTCA B COOTBETCTBHH C
IIpaBUJIaMH, H3JI0KeHHBIMH B ITpUJL 1.

Tatnuua 4

P — A —— — ——_ — e Wl ol . TR gl e —. L,

Pa3HoBHUIHOCTE 00- KozdduimeHT UcTHPAeMOCTH
JIOMZIOB 110 MMPOUYHOCTH —————— 5 ——— ——

k k

e e

OdeHE mpoYHbIe ke < 0,05 kleo < 0,02
[TpouHbIe 0,05 < k, < 0,1 0,02 < kéﬁ < 0,04
CpelHell MPOYHOCTH 0,1 < k, < 0,2 0,04 < k;ﬂ < 0,12
MasnompoyHsie 02 <k, <04 0,12 < k.° < 0,28
[ToHM>KeHHON IPOYHOCTH k., > 0,4 k:) > 0,28

3. ONMIPEAEIIEHUE NMPOYHOCTHBIX XAPAKTEPUCTHK I'PYHTOB

3.1. HopmMmatuBHbIe 3HaUeHUS YITIOB BHYTPEHHEro TPeHHA KPYIMHOOOITOMOYHBIX IPYH-
TOB € MBUIEBATHIM H TIHHHUCTBIM 3aNONMHHMTEIEM U NbUIeBATHIX ¥ TTIMKKUCTBIX TPYHTOB C
KPYIHOOOJIOMOYHLIMH BKITIOYEHUSIMH HNPHMEHMTETRHO K CXeMe KOHCOMHOHPOBAHHOTQ
cpesa ¢, ONpelensoTca no GpopMyne

M

: (5)
9046 0,3y 3

C MCIIOJIb30BaHHEeM KpHBOif [ pHc. 1

l,ﬂn = klk

b = Kikylny, ©®

rge Ky — KoadbpuLMeNT HA 0KATAHHOCTL KPYIMHLIX 0OIIOMKOB /i yITIa BHYTPEHHETO
TpeHHUA: IJIA TPYHTOB, COIEPKaIlMX OKaTaHHBIe 00noMKH Ky ompenensercs no rpadpuky
pHC.' 2, IS TPYHTOB C QCTPOYTONBHBIMH OOGIOMKAMH, HE3aBHCHMO OT UX MPOYHOCTH,
crnegyer fipuHuMate K1 = It K o~ Koa3(PdDULYeRT, YUWUTHIBAIOIMIA TPOUHOCTE KPYIHBIX

0o0sIoMKOB, ompenensercd no Tabdnm. 5 gbnl — HOpMaTHBHOE 3HaUYeHHe YTITIa BHYTpeH-

Her'> TPeHUS MpPH KOHCOMMIOXPOBAHHOM Cpe3e T'PYHTA, COLEpXKallero OCTPpOyTrONLHEIE
00TOMKH OYeHb MPOUHBIX: CKANBHBIX nopon (k; =Kk 0 = 1), onpenensgercd 10 Kpupoi 1

puc. 1; MT — (pu3nUeCKUlt DKBUBAJISHT I'PYHTA, olpenenAeMsrii 1o GopMyre

My =P1/p2 L1 +1p), @

TIe P1 — IpoleHTHoe (o Macce) cOomepXaHde MLUIEBATOT'O MK TITUHUCTOTO 3aIOTHHUTe-
N B I'PaHYTIOMETPHYECKOM COCTaB:¢ IPYHTa, ONpelelisgeTCs IIOCAeNOBATeTBHBIM CYM-
MUPOBAHNEM MPOLEHTHLIX COOCPKAHHIT BCEX UACTHIL Mekee 2 MM, P2 — TO Xe, KPYIHBIX
obnoMKoOB, ompenendeTcs MOCIENOBaTeNbEHEIM CYMMHPOBAHKHEM MIPOLICHTHBIX COHepXa-

HHM BCeX YacTHH, KPYITHEE 2 MM L, ~ WHCTO MIACTHYHOCTH MLUIEBATOTO HIH TTHHHCTOTO

9
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—r—t

TadOnuua s

KosddunmeHnt Koadpdumpent k o IPH 3HAUCHUSX M, :

UCTUPAEMOCTH - — or - - e — -

?EIET.KOB k o __.0 2,25 0,1 0,2 0,3 0,4 | 0,5 0,6 ] 0,8 “1.~

0 1 H 1 | | 1 1 1 1 1
(0,05 0,94 0,94 0,95 0,96 0,96 0,97 0,98 0,99 1 1
0,1 0,87 0,88 0,89 0,9 0,92 .94 0,96 0.97 0,98 1
0,2 0,77 0,77 0,78 0,81 0,83 0,85 0,87 0,9 0,94 0,98
0,3 0,63 0,64 0,66 0.9 0,72 0,75 0,77 0,81 0,86 0,93
0,4 u Gonee 0,52 0,53 0,54 0,57 0,61 0,65 0,67 0,72 0,78 0,88

NMpumeuasnwu e s mpoMexyTOUHBIX 3HaueHH¥ K03 PHIMEHTa HCTHPAEMOCTH OOTOMKOB ke ¥ 3HAYeHU! 3KBHBAJIEHTZ M
clieayeT onpedcniaTs MHHetHON HHTep noTsIHuel.

ko3¢ PpunMeHT K Y



S0

20
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0 BUN

J 4,2 04 06 J8 ! M

;)

Puc. 1. I'padHK 3aBHCHMOCTH HOPMATHBHBIX YTJIOB BHYT-
PeHHHErOo TPEHHA ¢ ; H ¥ 5 KPYNTHOOO JIOMOYHBIX TPYHTOR

¢ NBITEBATHIM H TIMHHCTBIM 32N0NHUTENEeM H MbIJIEBATHIX
W FAMHUCTBIX FPYHTOB ¢ KPYHHOOOGJIOMOYHRIMH BKITIOYECHUHA -
MU OT (PUIHYECKOrQo IKBHUBATIEHTA TPYHTA M. I'pPyHTHI C

odenb mpouHbiMH (K, < 0,05), 0CTpOYTrONBHBIMH OGJIOM-

KaMH
I — KoOHCOAUOUPOBAHHBIL Cpe3; 2 — HEKOHCOAUOUPDOBAH-
HbLU cpe3
A
f T .
1 i 1 ___L __T[ 1
09 t T 1 i 1 1 ‘

7 4,2 J 4 g6 48 7 1.2 My-

Puc. 2. I'padux xorpduumnenta k; Ha oxarauHocTs KpYNHBIX 00J10M-

KOB A/l yriia BHYTPEHHErO TPEHHA B 3aBHCHMOCTH OT (PM3HYECKOTO
PKBHBAJIEHT3 IPYHTA M-

3AMOSTHUTENS, B DONAX eIUHULBI IL - NOKa3aTellb TEeKYYeCTH ILINIeBATOrO MJIM I'IM-
HUCTOI'O 3aronHuTesis.
ITpumMeuayue. Onpederedue @y, IO bopMynam (5) u (6) cnpasennuBo B HHTep-

Basie 3HaUYeHUH PH3KUecKOoTO 3xkBUBaTeRTa 0 < M, <L

3.2, HopMaruBHble 3HAUeHHSA YOENbHBIX CUEIUIEHHH KPYIHOOGIOMOYHEIX FPYHTOB C
NbLUIEBATEIM W TTIHHUCTHIM 3aMOJHHTENEM H IBUIEBATHIX M TIMHKCTHIX TPYHTOB ¢ KPYTI-

i1



HOOOJTOMOUHBIMH B KITIOUEHHS! 47" [IPUMEHUTETBHO K CXeMe KOHCOIMOHPOBAHHOTO Ccpesa
onpeBensgercs 1o hopmyrne

c. = ko k 79M$’32/(1 + 1 )3l62; (8)

P L

¢ UCTIOTE30BaHNEM HOMOTpaMMLI PHC. 3

e, =kakoe 1, (9)

roe Ky — K03bPHUMESHT Ha 0KATAHHOCTh KPYITHBIX 00JIOMOKS [UIsf YAENBHOT'O CUeTUIeHU:
IS TPYHTOB, cofdepXallX OKaTaHHble oONMOMKH, crledyeT MPUHEMATE Ko = 0,9; mig
TPYHTOB C OCTPOYTONBHEIMH O0JIOMKAaMH, He3aBUCHMMO OT X MPOHOCTH, Ky =1 k o —
K03pPUIMEHT, YUMTLIBAOIMEA IUIOTHOCT, TPYHTA, NPUHUMaeTCs 1no 1abn. 6 B 3aBHCH-
MOCTH OT CTeNe¢HH COOTBETCTBUS (PaKkTHYeCKol TUIOTHOCTU TPYyHTa £, T/M3, ero Hopmu-

POBAHHBLIM 3HAYEHHAM, YKA3aHHLIM B Tadn. 7; M, I; — uMeOT Te Xe 3HAUCHUSH, UTO U B

dopmyne (7); C,1 — HOPMaTHBHOS 3HaCHHE YHCNTBHOTO CUETUICHAS PH KOHCOMAAPO-

BaHHOM cpe3e I'PYHTA HOPMHPOBAHHON MIIOTHOCTH, CONEPXKAILUETo OYCHE MIPOYHbIe OCTPO-
yronbHble oOnomMku (kg =k 'k 1}, ompenensgerca 1o HOMOTpaMMe pHC, 3.

TaGnuua 6

—r Ly S ey, A - e —— T =L —

[InoTHOCTL TPYHT2 }, /M Koadduuuenr k ,

CooTBeTCTBYeT 3HaYeHHAM, YKa3aHHbBIM B Tabm, 7 1

[IpeBrIniaer 3TH 3HaYeHus Ha 0,1 1,1
Menee 3TuX 3HadeHuii Ha 0,1 0,9
To xe, 1a 0,2 0,8

Tabouma 7

e p— ——

IToxazatens HopMmuporaHHble 3Ha4eHHSA NIIOTHOCTH TPyHTa £ , T/ Ma, 1138}
TeKyYeCTH 3AlIONHU- | COMepXaHWH KPYIHBIX 06IOMKOB (HacTHUp! Gofmhie 2 MM) , %
Tens 1 _—— — ———
L 20 r30 [ 40 | so | 6o 73 [ 100

0 <1, 0,25 2,03 2,08 2,13 2,17 2,21 2,27 1,7
0,25 <IL < 0,8 2,02 2,07 2,11 2,15 2,19 2,26 1,7
0,5 < I < 0,75 2,00 2,05 2,09 2,13 2,17 2,25 1.7

Toe Ko . k),J ; Mo, IL — UMEIOT Te Xe 3HaueHusd, Yto ¥ B dopmyne (8): ¢ np — HOpMa-

THUBHOE 3HaUYeHHe YIeNbHOTO CUEMIeHKd NIPH HeKOHCOJMOMPOBAHHOM Cpe3e I'PyHTa HOp-
MHPOBAHHO#  IUIQTHOCTH, cOOep>Xamlero OCTPOYTOnbHbie OONOMKM OUYeHbH MPOYHBIX
cKambHBIX topord (ky = kp =1), oupelengercd Mo HOMoOTpaMMe puc. 4.

[Tpumeuanue Onpenenenre yuelnbHoOTO clemieHus mo dopmynam (12) u é 13)
CTpaBeUTMBO B HHTepBalle 3HaueHnH DU3HUYECKOTO 3KBUBalleHTa TpyHTa 0 < M, S 0,6
C YUeTOM 1. 1.5.

3.3. HopmaTtuBHbIe 3Ha4YeHUA VTJIOB BHYTPEHHErO TPEHUA KPYymHOOONOMOYHEIX TPyH-
TOB3 C THUIEBATHIM M TNHHMUCTHIM 3aMOTHUTEHEM NBINCBATHIX U I'MTUHUCTBIX IPYHTOB C

12
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Puc. 3. Homorpamma 3asucumoctn HopMarusHoro YREABHOr o
CHENNCHUHA C,y KPYNHOOONOMOYHBIX TPYHTOB ¢ IBIEBATHIM H
TJIMHACTBIM 3ANOIHHTENEM M NBLAEBATHIX M TJIMHHCTBIX IPYHTOB
¢ KPYIMHOOONOMOUHBIMHM BKIIOYEHMSMH OT (hH3HYECKOIC IKBH-
BaJIGHTA I'PYHTA M.. M TIOK233TeNI TeKYYecTH IL HEUIEBATOT QO HIJIH

TJIHHACTOTO 3aMONHMTENA. I'pyHTBI ¢ OdeHb nMpoyHeiMHM (k<
2
< 0,05), OCTPOYTONBLHBIME 05 IOMKAMA. KoHcomanp oBaHubrit

cpes
{y
NEAENN am 0
I Lt
0,1
T
i 02
] 0:3
04
00
o8
+
07 04 QﬁMT

Puc. 4. Homorpamma zasucumoctw HOP-
MATHBHOTO YAENbHOrO CHeHJIeHHS C "9

KPYITHOODJIOMOYHBIX TPYHTOB ¢ HbLTIERA-
ThiM M rIIMHHUCTBIM 33ARCAHUTEIEM U NbI-
1ICBATbIX H TJIHHHCTBIX TPYHTOB ¢ KPyI-
HOOODJOMOYHBIME BICTICYEHHAMIH OT bu-
3HHECKOr0 IKBHBAIEHTA IPYHTA M. H 110

Ka3aTelid TeKyvecTH IL HBITEBATOrO KJIN

TIMHHCTOTO  3agomuurenft. IDpyHTBL ¢
OYeHbL NPOYHBIMY (kHG < 0,03), ocr-

POYTOMLHBIMH  06/IOMKaMH,
TUARPOBAHKEIH cpe3

Hexouco-

13



KPYIHOOONOMOUHRIMHE BKIIOUeHHIMH MPHMEHHUTENBHO K CXeMe HEKOHCOTHANPOBAHHOTO
cpesa a,ﬂlf!, rpaf, onpenensercsa o GopMynaMm

M
o =k k 37(0,234) T (10)

C MCINONB30BaHHEM KpUBO# 2 puc. ]

, 11
‘pﬂ klk,’a\onzs ( )

roe ky: k 59’ M, — HMEIOT Te K¢ 3HAUYeHUs, YTO U B dopmyne (6); ¢ | — HOpMAaTHBHOe

3HaueHHe yTila BHYTPeHHETO TPeHHS Py HEKOHCOMMAMPOBaHHOM Cpe3e IPYHTa, colepXa-
[IeTO OCTPOYTONBHbIe 0O6NIOMKH OUYeHb MPOYHBIX CKaNBHBIX mopon; (k; =Kk 0" 1), ompe-
HendgeTcs Mo Kpuroi 2 puc. 1.

Mpumedan u e Oupenenenue gal; o dopmynam (10) u (11) crpaBednuBO B HH-
TepBale 3HaucHUH dH3UdYeCKOro 3xBrBaneHTa TpyHTa 0 < M. < 0,6,

3.4. HopmaTuBHBIe 3HaUeHHWS YHOENBHBIX ClereHul KpyMHOOOITOMOYHBIX TPYHTOB
¢ IBUIEBATRIM ¥ TIIMHMCTBIM 3aNOAHMTEIEM M THINEBAaThIX W TTIHHMCTBIX TPYHTOB ©

KPYIHOOONIOMOYHEIMI BKIROUeHHAMH NPHMEHHTENBHO K CXeM¢ HEeKOHCOMUIUPOBAaH-
HOTO cpesa c;, xITa, onpenengercs mo ¢opMyriam

st

cp =Kok 8781 (1 + 1.)385, (12)

C UCIIONTL30BAHKHEeM HOMOTpaMMB! pHC. 4

| —

Cn kzkﬁ an, (13)

3.5. JIns upedBapuTenbHON OLEHKHM M OPHEHTHPOBOYHBIX PacUeTOB HOPMATHUBHBEIE
3HaYeHHS YIJIOBR BHYTpeHHero TPEHMS U YIENBHLIX cClielNeHHH KpymHooOmIOMOUHBIX
TPYHTOB C IBUIEBATHIM U TIIUHHUCTHIM 3aIOTHUTENIEM H HbITeBaTHIX ¥ TTIMHHUCTBIX TpyH-
TOB C KPYMHOOOMTOMOUHEIMHM BKITIOHEHHAMH IONYyCKaeTcd MNPUHAMATE Mo GOpPMyNTaM

6)., (9), (11), (13) c ompenenenveM ¢ .3 C 43 Y45 C n M0 Talmuuam 1 u 2
Ipus. 2.

4. ONPEJENEHUE MOYIIEN TEQOPMAUUHN I'PYHTOB

4.1. HopMatupHble 3HaueHHS Monyie# medpopmaunu E, MIla, kpynHooOmoMOuHBIX
TPYHTOB C ILIIEBAThHIM ¥ TTIHHHCTBIM 320OTHUTENeM U NLUICBATHIX H TIHHUCTBLIX T'PYH-
TOB ¢ KPYIIHOOOIOMOUYHBIMH BKIIIOUeHHAMYU onpenensioTesd no hopMyrie

= - 14
E kEkp kL 1/(0,088MT O,ISMTIP + 0,017), (14)
Tae M, — Qu3ndeckull IKBUBANCHT IPyHTA N0 Qopmyne (7}: 1 — uucno nmRacTUYHOCTH

p
MBUIEBATOTO MK TIHHUCTOTO 3aNOHMTENs, B HONAX eOuHMILL: kE — K02 PUIHEHT,

VYUTHIBAIOIIHK MPOYHOCTh KPYITHBIX O0OMOMKOB, onpenenfercai mo T1adm. §; kL —
K0adPUIMEeHT, 3aBHCAUMA OT GHU3UUYECKOTO 3IKBHUBAICHTA I'PYyHTa M, H TOKa3aTess
TEKYUYECTH NBUISBATOIO HITH TIIMHHCTOTC 3AMONHHTENS IL, onpenensiercd mo Taén, 9;
k y: — k03 dULMeHT, YIUTRIBAIOUWME MTMOTHOCTE I'PYHTA, IPHHKMAaeTCH no Tabn. 6

B 33BHCHMOCTH OT CTeHeHH COOTBETCTBHA (PaKTHUECKOH NMIOTHOCTU T'pyHT2 £, T!M3
€¢ HOPMHPOBAHHBLIM 3HAUCHUAM, VKa3aHHRIM B Tabmn. 7.

14



Tpu Meua Hu e Onperencnne Mojiyne# nedopmanuy rpyHToB no Gopmyie (14)

L
-

CHPABEUTHBO TIPU 3HAYSHHAX (PH3HIECKOTO SKBHBANCHTA TPYHTA B HHTepBane ( <M RS
< 0,6 ¢ yyeToM pexoMengauuit i, 1.3,

TaOnwumg &

e s -snass el ———_ —— AN AR ——

Hpounocrs | KoadpduuneHr kE pH 3HAUYCHUAX 3IKBUBAJICHTA M

obNMOMKOB | ————q—————— e o e e g o g e e e -
no koadpdpu- | 0 0,05 0,1 0,2 0,3 0,4 0,9 0,6
LHMEHTY HC-
THPACMOCTH ;
B} Lol

< 0,1 1 1 1 1 1 1 | 1

0,2 0,88 0,89 0,90 0,63 0,95 0,98 1 1

0,3 0,76 0,78 0,81 0,86 0,91 0,96 0,98 1

0,4 (0,64 0,67 0,71 0,79 0,86 0,94 0,96 1

3

I puMeuanue. Jid npoMeXyTOUHsIX 3HadeHli xKoddduureHTa MCTHDAEMOCTH

obnoMKoB k o H GU3HUECKOTO 3KBUBAJICHTA IPYHTa M, 3HaYCHUA kE cIIeAyel onpere-

JISTh TUHSAHON HHTePTIONALIMCH,

Tadbnuupa G

Hokazarens | Koadrdunuert Ky npu 3HAYEeHUIX 2KBHBANICHTA M,

TeKY4eCTH - — — - o e e — o 7T —t—— T - —
3armonuuTe- | 0 3,05 | 6.1 0,2 0,3 0,4 0,5 0,6

TSI IL |

. _ l S R NN O 1 S I
0 1 1 1 1 1 I 1 1

0,1 1 0,97 0,97 0,96 0,95 0,95 0,95 0,95
0,2 1 0,93 0,91 0,89 0,88 0,87 0,87 0,86
0,3 1 0,38 0,84 06,80 0,78 0,76 0,75 0,74
0,4 1 0,81 0,74 0,68 0,65 0,62 0,61 0,60
0,5 f 0,72 0.63 0,54 0,49 0,45 0,43 0,42
0,6 ; 0,65 0,53 0,42 036 0,31 0,29 0.28

MIpumeuanH e g opoMeXyTOUHBIX 3HAYCHMH OKa3aTensd TeKYIeCTH IL n du-

3MUECKOr0 3KBUBAJIeHTa I'PYHTA M, 3HaUeHUA kL cnenyer onpelensaTs MUHEeHHON® HHTep-

noJisguue, T

4.2. 519 mpeIBADPHTEIBHBIX ¥ OPUEHTHPOBOUHBIX PACYeTOB HOPMATHBHbBIC 3HAUCHUA
Monyselt fedopmaiui KPymHOoOTIOMOYHBEIX TPYHTOB © THUICBATHIM ¥ IMAHMCTHIM 3a-
MONHUTENIEM ¥ TIBUIEBATHIX ¥ TVMHYCTBIX TPYHTOB ¢ KPYITHOOG7IOMOYHBIMHU BKITIOUCHHU -
MM JOMYyCKaeTes onpenensars no dopmyne (15) ¢ ucnonszopaHueM Tabn. 3 npuin. 2

_ (15)
E = kgk -

rie kE + k o UMEIOT T¢ XKe 3Hauetus, wro ¥ B dopmyne 14; E{ — HOpMaTHBHOe 3Ha4YEHHE

MOIyns nOedopMauuu VIS TPYHTOB, COHEPXalMX OYeHb MpouHbIle OOJIOMKH, omperne-
ngercd nno 1abn. 3 npun. 2.
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ITPHIIOXXEHHE 1

Ouenxa MeXaHHdecK oM MPOYHOCTH KPYH00610MouHbIX dpakumii rpyHTa

Hc uenpITaHHAM HA HCTHPaHHe B NONOYHOM Gapabaue

1. OroOpanHele B 1IypdaX UM B CKBaAXHHAX 00pa3lb! rpyHTa HapYUIEHHO! CTPYK-
Typbl, JOCTaTOUHBIe V1A MOJIYYCHHS H3 HUX KPYHMHOOOnoMounwslx dpakmii (HacTHib]
Comee 2 MM} He MeHee 5 KI' M3 KaXIo# reonorudecko#t BopipaboTk¥ (I KAXKOOTO
BBIIENIEHHOTO HHXEHepHO-TeOJIOTHYSCKOrO S3JIEMEHTa), IMOMEIAIOT B XeCTKYK Tapy
H QOCTaBNIAIOT B 11a00paTOpHIO.

2. OOpa3zey TpyHTa HapylleHHOH CTPVYKTYDPHI HPOMBIBAIOT BOINOH HAa CHTE 2 MM.
OcTaToOK Ha CHTe NOACYIIMBAKT 10 BO3XYIHHO-CYXOT0 COCTOAHUA.

3. KsapToBaHueM ocCTaTKa Ha CHTe 2 MM oTOHpalT OBe nupolel KpymHOOGMOMOY-
HBIX (PpaKIWH 0717 MCITLITAHUHA Ha UCTHpaHHWe Maccoit 2+0,3 xr.

4, TIpo6r1 3ackmaoT B monouHsilt 6apaban u nocnie o6paboTku ee B TeueHue 10 MuH
(yacroTa Bpaiienusa Gapabapa 55-65 MUH ) MPOCEeUBaT Yepe3 CUTO 2 MM H OIpe-
JeyI0T MacCy dacTdal 6omnee ¥ MeHee 2 MM, [lansHeliiyw obpaborky npoOwl B Gapa-
0aHe BedYT UMKIaMH Mo 2 MUHYTEHL Ilocne KaXIoro 2-MHUHYTHOTG HUKJIA BBIMOMHIIOT
pacceuBaHue ¥ B3BellBaHue (paximit mpobul Gonee u Menee 2 mm, ctupamie npo-
Onl o6paborkolt B Gapabane mMpoJOMKAOT MO TeX MOP, MOKA IMPHPOCT MAcChl dpaxiuit
MeHee 2 MM I10CJIe OYepEeOHOTO 2-MHHYTHOTO IMKJIa cTaHeT paBHBIM 0,5% HavameHOMH
Maccel NMpoOBl (TOUKAa OTKa3a). YCTAaHOBJIeHHOe JIA 3TOT0 MOMeHTAa 3HaueHHe Mac-

cbl hpaKUui MeHee 2 MM HCNOJIB3YIOT 1S BbIuncIeHHA K03bPHUHEeHTa HCTHPaeMOCTH
o0nnoM KoB.

[IpuMevuadwue Ilpn onpedenenuu koadpdHULHEeHTa HCTHPAEMOCTH O0GJIOMKOB
10 COKPAIIEHHOMY UMKy HCIBITaHUH kg npoGa ob6pabarteiBaerca B GapabaHe onHo-
KPaTHO B TeueHue 10 MHUHYVT.

5. Onpenensior kKoadduIlHeHT UCTUpaeMOCTH 00IOMKOB ke U OLUCHMBAKT UX MeXa-
HUYEeCK VIO HPOUYHOCTh B COOTBETCTBHH C IT. 2.6.

HopmamuBHOe 3HadeHWe Ko093(dduINieHTa HCTHPaeMOCTH OOJIOMKOB It KaX{oro
BLIZEIICHHOTO HH)KEHEpPHO-TE€OJIOTHYECKOTO 2NeMeHTa OfpeleNIAnT Mo pe3ynbTaTaMm
HCIILITARUY He MeHee 4eM IHecTH npod B coorBeTcTBMM C 1, 2.1

[To cnbITAaHUAM HA cpe3 B CTaHJAPTHOM CABUTOBOM mpuOope

1. [Tocne BBIMONHEHWA onepauu#t mo mm. 1 ¥ 2, NpedyCMOTDPEHHBIX ITOOPA3nCIIOM
HacTosmero I[IpHIIOKeHMS, OCTATOK HAa CHTe 2 MM IpoceuBaioT uepes cuTo 10 mm.
[Tpomiepime yepe3 3T0 cHTo 06TOMKH KBapTyIOT Ha 6 vacTel.

2. 3arpyXaioT 1o TPU KosIblla cABUroBoro mpubopa obmoMkamMu KaXI0H OTKBAPTO-
BAHHOMK YaCTH ¢ yrnoTHeHMeM O P = 1,65 — 1,7 r/cM™ ¥ npoBOMAAT Cpe3bl MPU HOPMATTE-
geix masnemmsax: 0,1: 0,2 u 0,3 MIla, cornacso I'OCT 12248-78% TNPHMEHUTEIIBHO

K METOHKEe KOHCOTMIHPOBaHHOI'O Cpe3a,
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Ke I'papux 3aBHCHMOCTH KO3(DPHUIMEHTa HC-

né . THPAaEeMOCTH ke KpynHOOOGNOMOYHBIX (ppax-
, " __/r£=)§( ) IIH{ TpyHTa OT YT]a BHYTDEHHero Ttpe-
05 ] Hut — K, =y () ymembroro cuennexus —
lcf]? = f,(c) npH KOHCOMAMPOBAHHOM
Q,4 v - - €3¢
03
=17 (7
Q2 | ' //r
a1 r <
7, 20 40 c,xfla

3. OnpenendioT HOPMATHBHBIE 3HAUECHUS YITIa BHYTpeHHEro TPEHHA ¢ U YHENBHOTO
cuerpieHus ¢ B coorBercTBuHa ¢ 'OCT 20522-75.

4. Ompegensior 3HaueHUSA KOIQPUUMEHTOB MCTHPaeMOCTH OGNOMKOB MO yray
BHyTpeHHero Tpexust K, =fi(Y) ¥ ynensHoMy cuemreHuio K o = fa (c) o
puc. MpHII. 1. 32 HOPpMATHBHOE 3HaYCHNe MPHHAMAIOT cpelHee apHdMeTHUECKOE BeNTH-
YU H k.3 o YH C.



B

(IPHTTOXERUW . *
s | OPMATHBHbBIC XAPAKTEPUCTUKH C, Y U £ prlmaoﬁmm OYHBIX 'PYHTORB ¢ NeiNeBaThinM k MNTHHECTLIM

3aI0THHATETIeM H NMBINEBAaThIX U INMHUCTHIX I'PYHTOB ¢ KPYNMHOOGIOMOYHEIMHY BKITIOYEHUSAM i

G a 1
OBnoMicH ovems nposnsie (k. < 0,03) btabanua
........ _ _ R . - ” e
3anonHuTens A mMpegensl HOPMATHB- O603HaYe- XapaKTepHCTHKH I'PYHTOB [IPH CONEPXKaHUH KPYNHLIX. 0010MKOB, %
HBIX 3HaAUYeHUY eI'0 ToKas3areid Te- HHA XAPAKTE~ | — o — e e e im e e e ——— e — e —
KyHectH 1y ~P“°T““PPYHT3L20 30 [ 40 50 [ 60 | 70 } 20 T 90
- 28 24 21 18 16 14 12 9
0 S I <025 &1 38 41 43 44 a4 45 45 46
___________ — — ——— A - i A o— ettt wre T i ——n — . — . — e I
Cynecs ¢ i1 9 g 7 6 S 4 3
0,25 <1; < 0,75 @1 36 40 42 43 44 45 45 46
T "_: “““““““““““ o =36 31 27 24 19 17 14
0 <1 <0,25 . B 11 16 39 41 43 44 45
- T ot 18 16 14 12 11 9 7
\
yrmHok 0,25 <IL < 0,5 é B 9 34 38 40 4% 44 45
T T R 7 T T S
0,5 <1, < nl
1 0,75 ¢ - 27 32 36 39 42 44 45
¢ 1 — 43 38 33 29 25 21 16
0 <1, <0,25 o1 -~ 23 29 34 37 40 43 45
C 1 - ~ 19 17 15 13 11 8
I'muna 0,25 <I; <0,5 01 —~ - 26 31 36 39 42 44
Chl — — — 10 0 8 6 5

0,5 <1, <0,75



61

Tabnuua 2
O6Gn1OMKH 0%€Hb MPOYHbIE (ke < 0,03}

3anoiuTens ¥ Mpenensl HopMarTHs- ] O6o3Haue- XapaKTepHCTHKH TPYHTOB NPH COHECPXaHHH KpyHHE X 061oMKoB, %
HBIX 3HAYCHUH er'o MOKA3ATeNs TeKy- HMSA XapaK- | ——— - e e e e e -
qYeCTH IL [ TEPHCTHK 20 30 40 50 60 70 -} 80 20
TPYHTaA J
_____________________ I SN SV SN ST S -— e el
C. 9 11 8 6 5 4 3 3 2
Cynechk 0 < Iy < 0,75
Pnr 28 31 33 34 35 36 36 37
ST e, 40 31 24 20 16 13 10 &
0 < I; < 0,25
@y 17 23 27 30 32 34 35 36
c 21 16 12 10 2 6 5 3
n2
Cyrnupoxk 0,25 < I, <05
@ 14 21 26 29 31 33 35 36
0,5 <1 <0,75
@, - 19 24 28 30 32 34 36
€9 - 4? 34 27 22 17 13 9
0 < IL < 0,25
O - 16 21 25 29 31 33 35
I'nyna 0,25< I < 0,5
) ~ — 19 23 27 30 33 35
“““““““““““““““““ Cry T S [ 6 5 4 3



174

et o — ke arella - - - i

O6noMxu apounsie (k o < 0,1)

- e —— TR S s S S e, ANy

Tadbnuuwa 3

3anoIHUTENDb W NTpeS2iikl HOPMATUBHBIX O603HaveHUA Monyne pedopmanuu Eq, Mlla, nipu colepXaHuM B I'PYHTe KPyIHbIX
3HAUCHHH eTo nokasaTens Texydectd I, | XapaxTepncTHk ob6nomMkoB, %
| TPYHTa e e e e o e R e e e
40 I 50 ‘l 60 70 :l 80 :] 90
e e e e e et e e e e o e e e mem e e S B e it e v e
Cymecy 0 <1; <075 Br 35 40 45 49 53 57
0 <1 <025 Ey 30 36 41 46 50 55
CyrmHKu 0,25 <I; <0, Ey - 25 31 36 43 51
0,5 < <075 E; - - 18 24 31 45
0 < IL < 0,25 Eq 25 30 36 41 4°7 53
) 070313 0,25 <I; < 0,5 E, - 20 25 31 37 47
0,5 <IL < 0,75 E+ ~ — 12 13 24 37



1. HopmaTuBHBle 3HaYeHHSA X3PaKTEPHCTHK Ya1? Sn1 B 701 1 cooTmercrsyior
CXeMe KOHCONHIMPOBAHHOTO CPe3a, a ¥ 45 C_ 5 B TA0M, 2 — CXeM€e HeKOHCOMKOHPOBAaH-
HOT'O Cpe3a H OTHOCATCA K TPYHTaM HOPMHPOBAHHOM nmnorHocTu (Tabn. 7), 8 KOTODRIX
KPymHble O0JIOMKH HMEIOT OCTPOYTOIBHYI (GOPMY M MpPencTaBiIcHbl OYCH: HPOUYHBIMU
CKarbHBIMM nopofamu (K, < 0,05):

IJIA TPYHTOB, MMeEIOUMX OKaraHHele ob6noMku (Tpasuil, ramnpka), TabiMyHbie 3HA-
9eHHS YT71a BHYTPeHHETO TPeHUS crienyeT MpUHUMATE ¢ K03 dUIIMEHTOM Ha O KRTAaHHOCTS
X1, onpefenseMbM no rpaduxy puc. 2 MeTOOMKH, YOeIbHOTO CUenfAeHHA — C K03d-
dummerroMm k, =0.9:

1S TPYHTOB, HMEIOIMX OGTIOMKH C POYHOCTEI K, > (1,08, raGnuunbic 3HAYCHHS
YITIOB BHYTPEBHETO TPeHHA ClellyeT YMHOXaTe Ha kKoadduumenr k ., yauThIBaROUMR
POYHOCTH O6JIOMKOB, onpeacndeMbilt To T26n, 53 q

npH PAKTHYECKOH NPUPOIHON IIOTHOCTH TPYHTOB, OTIHYAKIEHCT 0T HOPMHPOBAH-
Ho#t Taln, 7, 3HaueHMsA YHENBHOTO CUEIUICHMSA CHefyeT NPUHUMATE ¢ Ko3pdHImeToM
k 0 olnpenensieMbiMm 1o Tabm, 6.

2. XapaKTepHCTHKHK TPYHTOB A3HBI V18 CpelHuX 3HaYeHHU# WICen nAacTUMHOCTH 32-
HoOMHuTeNA (cyNecH Ip = 3,5; CyrmMHKH Ip = 12; TIuHBI Ip =122,5) # cpeIHUX 3Haye-
HME moxasarensd TeKYYecTH IL, YKa3aHHBIX B HHTepRanax, Hmd npoMeXyTOUHBIX 3Ha-
YeHUN qucen IMACTUHYHOCTH YU NTOKAa3aTelleH TeXyuecTH TTIHHRCTOTO 3aNOMHUTSIIA, 4 TaKXe
NPOUEHTHOTO CONepXaHuA KPVHIHLIX OONOMKOB 3HaueHHS o1 B <1 Py U Cyp Che-
OyeT ONpelenaTh NUHEeHHOR HHTepHON M N,

3, Tlpu 3HaYeHH X NOKAATENA TEKYYeCTH 3anoimuTens I < 0 XapaKTepUCTHKH Pn1
HC 13 @y ¥ Cp,y CTEAYET NPHHMUMATB IO COOTBETCTBYIOUIEMY HIKHEMY npeaeny (IL =

= 0).

4. Tlpy 3uaveHnAX MOK23aTeNs TEKy4ecTH 3anonHurens Ip > 0,95 xapaxTepHCTH-

KH Y5 Coy ¥, O, CIIEAYeT ONpefieNIfTh 0O JAHHBIM HETIOCPEHCTBEHHBIX MCIBITAHUN

9TUX TPYHTOB.

5. HopmatuBHbIe sHaueHWs Mouyng nedbopmauuu Eq, nmpuBeaeHHsie B tadn. 3, oTHO-
CATCA K FPYHTAM HODMUPOBAHHOHN IwIoTHoCTH (Tabmn. 7) Kak ¢ OCTPOYTONBHLEIMYU, TaK U €
OKATAHHBIMH OOIIOMKaMU, IIPSOCTABIIEHHLIMH ITPOYHBIMM CKAIIBHBIMH  TIOPOJAMH
(1':e < 0,1:

71 TPYHTOB, HMEIOUWHX O0IOMKH ¢ IIPpOYHOCTHIO ke 2 0,1, TaOmuunble 3HAYEHHS MO-
ayne#t fedopmauyy criegyeT YMHOXaTh HA Ko3dduiIWeHT kE, VUM TRIBAIO MMM MPOUHOCTD
o0noMkoB, onpsienaeMeIit go tabn, 8:

1mpu dakTUISCKON DPEPOOHOHR IIOTHOCTH TUPYHTOR, OTNHYAIOUIEHCS OT HOPMHPOBAH-
HOM Tabrn, 7, 3HaueHud Mopgyrng DedopPMalikU cleayer NPUHEMATE ¢ KO3dPUiHeHTOM

(y OTPENeNeMBIM 110 tabmn. 6.

-

6. Mogymu pedopManuy BaHbl ONA CpEeOHUX 3HaUEHUH YHCEN NNACTHYHOCTH 3aII0/THK-~
Teist (cymecn — 1 =3,5; cyrmmuxu — 1 = 12; rmuanet 1 =22,5) . s MpoMexy TOUHBIX
3HAYeHUH uucen THMACTUIHOCTH d noxaga'reneﬁ TEKY‘IECE'H TTIMHUCTOTO 3aNOJIHUTENA, a
TAK)Ke IMPOLEHTHOTO COACDKaHUA B I'PVHTE KpynMHbeIX o0MOMKOB 3HaueHusa Eq creltyer
onpeliensaTh MUHeHHOU nHTeprionIuHeH.

7. Ilpu 3HaueHHAX noKa3arens TEKYYeCTH 3aliOTHUTEN s IL >0,75 monymu nedopma-
IHH TPYHTOB ClIeveT ONmpeaensarh Mo pe3yeTaTaM MoNeBRIX HCTBITAHHH.
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[IPHITIOXEHHE 3

[IprMeps! onpeneneHHs HOPMATHBHEIX XAPAKTEPHCTHK

KpYNHOO0OTOMOYHBIX FPYHTOB C MbIeBaThIM

W TTIMHHUCTHIM 3aNOJIHUTE1EM K MBLIJIEBATHIX A ITTHHUCTHIX
I'PYHTOB ¢ KPYNHOOOIIOMOUYHEIMH BKIIIOYEHHAMH

IIpumep 1

HaumeHoBanwe rpynra: meOemmctas memoruaibHas muxa, KospduinienT ncerupae-

MOCTH KpynHooOnmoMouHsIX dpakuu#t rpyHTa K - 0,02.

OU3INYeCKHEe XapaxKTEPHCTHKH 3aIONHUTes: eCTeCTBEHHAS BIAKHOCTL B AONAX elH-
Hulbl Wy = (,320; BNaXXHOCTH HA T'paHWIeEe TeKydecTH w, = 0,536; BMaXHOCTE Ha TPa-

HUlle paCKaThIBAHUA WP =0,313. 'InoTHOCTL TPYHTA £ = 2,13 T/MB.
3epHOBON COCTAB IPYHTR
KpynxocTs yacTuil, MM TP CoflePXaHUHU 4acTull, %
A0—=20 . . . it e e e e e e 34,2
2010 . L o e s e e e e e e e 4
I8 . e e e e e e e e e e 2
S e e et e e e e 1,6
2= e e e e e e e e e e 0,7
1,05 e e e e e 0,1
0,5-0,05 . .. .. e e e 11,1
0,050,005 . . . . .. 0 i e e e e e 15,1
Meree 0,005 . . . ... . . @ . i i i i e e 31,2

Yucrno mnacTUYHOCTH 3aonuuTrenst (B MOnAX egUHUUBI) COCTaBNIAeT

Ip =0,336 - 0,313 =0,223,

[ToxasaTeny TexyyYecTH 3anoiTHUTLNA

IL = (0,320 - 0,313) /0,223 =0,03.
OuanuecKu IKBUBAJICHT IPYHTA

M. =58,2/41,8/0,223 (IL +0,03) =0,32.

HopmupoBanHad 1MIOTHOCTs I'PyHTa no 1abn, 7, npu comepkaHuM oOIOMKOB py =

=42% u noka3saTene TexyyecTu 3anonuurens Iy =0,03,

— 3
P =2,14 1/m”,

s ycnoBull KOHCONMMAXPOBAHHOTO cpeaa onpenensem 1o dopmynam (6) u (9) .

—— —_— 1 + — Gt
0, =kik g =1-1-31,5 =31°;
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C, =k2kpcn2 =1-1-50=50 klla.

Iig ycnoBulf HeKOHCONMMOKPOBAHHOTO cpe3a ompedensgeM 1o ¢opMmynaMm (11) u
(13):

! = p—y . 1. i ou
oy =ik o, =1:1-23= 23

= 1-1-43 = 43 xlla.

HopMaTusHoOe 3HaYeHHe Monyiid HedopmMauuu omnpepenaeM no dopmyne (135):

E =kgk ,Eq =1-1-27 =27 MIla.

Io,
IIpu omnpeneneHHM HOPMATUBHLIX XapaKTePHUCTHK 110 PopMynaM NONVYMM CIEAyIo-
e 3HaUYeHH .
s yermoBuit KOHCOMMOUPOBAHHOTO cpe3a — o dopmynaMm (5) u (8):

M
0, =kik ;46 (0,3) T=1-1-46(0,3) 932 =31°;

2 3,62 _

e, =kok 79M07332 /(T + IL)3’6 = 1-1-79-0,32%32/ (1 + 0,03) 49 xa.

0
Iiist yermosuii HEKOHCONMMAKPOBAHHOTO cpe3a — mo dopmynam (10) # (12):

M

¢ =kik 37(0,234) T =1-1-37-(0,234) 9~2 =239,

Y

cn =Kok, 87m >l (1 +1,)° % = 870329311 (1 + 0,038 =43 x1la,

Mozayne nedopmaiuu rpyHra onpenensaem no dhopmyne (14) :

E =kEkLkp 1/(0,083MT — O,ISMTIP +0,017) =1-0,933-1-1/
/(0,088-0,32 - 0,15-0,32-0,223 +0,017) =27 MI1a.

Ipumep 2

HanmMeHoBaHMe TPyHTa: 3MOBUANBHBIR 1IeOeHb C CYTIIHHKOM, 110 pe3ynbpTaTaM HcCHbl-
TaHuil KO3DPHUHCHT HCTHPAEMOCTH KpPYIHOOOIOMOUHBIX ¢pakumit TpyHTa K, = 0,17.

Puandeckue XaAPAKTEPUCTUKH 34MOJIHUTENA: eCTecTBeHHasx BIAXXHOCTL B OONAX M-
HUIBI W1 = 0,245, BIaXXHOCTh H3 TPAHHULE TEKYUECTH WJ_‘ =0,37, BnaXXHOCT: HA TpaHulle
PACKATHIBAHUNA W o =0,228, mIoTHOCTE TPYHTA P =2 T/M ™.

3epHOBOH COCTAaB MPHPOIHOTO TPYHTA

KpynmHoCTE 4acTHII, MM MP¥ COMACP KARUH YacTHl, %:
A0 . e e e e e e e e e e e e e e e 5
4020 . . . e e e e e e e e e e e 28,5
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0 T 4.1
o e/ 3,2
0 1,2
. S 0,8
0,5 — 0,05 . . i i i e e e e e e e e e e e 1,2
0,05-0,005............ e e e e e e e e e e 26,6
MeHee 0,005 . .. . . . . i i i it e e e 10,2

Uniclio mMIacTHYHOCTH 3anoTHuTensa (B HONAX €MUMHULERI) COCTRBUT

Ip = 0,37 — 0,228 =0,142.

[ToxkazaTenb TeKyYeCTH 3aNOTHUTEAS
IL = (0,245 - 0,228)/0,142 = (,12.

OuanvyecKut SKBUBAICHT T'PYHTA TpH Py = 40%, pa =60% u yCTaHOBIeHHEIX BEliIe
3HAYCHHAX YHCIIA [MTACTHYHOCTH B NTOKA3aTelId TeKYUeCTH

M, =40/60-0,142(1 + 0,12) =0,106.

Onpenensgem cnenywoiime 3HaUeHUS HOPMATUBHBIX XapPaKTEPUCTHK T'PYHTa:

T4 YCIOBHE KOHCOMMOMPOBAHHOT'O cpe3a mo dopMmynaMm (6) u (9) ¢ ucnone3so-
BaHueM KpuBoit I puc. 1 u puc. 3:

6, =K1k 0,1 =1-0,813-40 =329,
ey “kak o =1-0,89-26 =23 «lla;

Ing ycnosull HeKOHCOMUMAMPOBaHHOTO cpe3a 1o donmyiaam (11) u (13) ¢ ucooms-
30BaHMeM KpHBOH 2 puc. 1 ¥ puc. 4:

I — — —ng O,
@, =k, ksatpnz =1-0,813-31,5 =26";
c; =k2kp 9 —1-0,89-18 =16 klla;
MOIYHD edropMauuu rpyHTA no dopMmyne (15) ¢ ucnonp3zoBanueM 1abn. 3 mpun, 2

E =kgk JE; =0,932-0,89-30 = 25 MIla

Ilprimep 3

HauMeHoBaHUe I'PYHTA: AITIOBHAILHBIHN TpaBuit ¢ Cynecso,

Oy3UYCCKHE XAPAKTEPHCTHKH 3aMONTHUTENA: eCTeCTBEHHAS BIIAKHOCTH B [OISX eflH-
HALLL Wy = (3,272, BNaXHOCTE Ha I'paHKile TEKYUECTH Wy = 0,3, BMOKHOCTS HA I'DaHH-

e PpacKaTbiBAHUA wp = {(J,24, nnmoTHOCTH TPYHTA 0 = 2,15 T/M3, ko3 PuiMeHT HCTUpAC-
MOCTH 00TOMKOB ka =0,1.
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3epHOBO# COCTaB TPYHTA

KpyIHOCTE YaCTHL, MM IPU COIep KAHUH HacTHi, 7
e ¢ S i
A o O AR R
%8—5 ------------------------------ 35 15

5 "'"2 ....... J 2 & 3 B 8 B B e ¥ p g ® s s % s @ € 2 ¥ & * 3 1513
e R A T I 11,8
10,5 o e e e e e e e e 6,1
0,5-0,05 . . v s it e e e 7,8
0,050,005, . . i vt e e e e e 9,2
MeHee 0,05 . . L e e e e 5,3

Yuceno MIAaCTHUHOCTH 3anofHuTens (B ZOMAX eOUHHUBI) COCTAaBHT

Ip =0,3 — 0,24 =0,06.

[loxazarens TeKy4yecTd

IL = {0,272 — 0,240)/0,06 = 0,53,

OuizHyueckut 3KBUBATISHT TPYHT2

M = 40,2/59,8+5,06 {1 + 0,53) =0,062.

Onpenensiem CriefyiOlLe HOPMaTHBHbIE XapPaKTSPHUCTHKY TPyHTA:
IUTA yCTTOBHI KOHCOIMAUPOBAKHHOTO cpe3a — o dopmynaM (6) B (9) .

¢, = 0,88:0,88-42,5=33% ¢ =0,9-0,97 65 =56 «iis;

113151 YCIOBHH HEXOHCOMMIUPOBAHHOTO cpe3a — no dopMmynam (11) = (13):

¢, =0,88-0,88-33,5 =26% ¢! =0,9-0,97- 4 =3 xIla;

MG;}?HB noediopManu rpydHra — o depmyne {15} ¢ Henons3opanuem tabn, 3
TIPHII.

E =kpk ;E; =10,97-37 =36 Mlla.



