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YK 624.137.034.9 : 626/627

B PexomeHzauusix NpeiycCMaTpPHBAeTCA ILHPOKOE HCIOJL30OBA-
HHE eCTeCTBEHHBIX KapbepHbIX TpyHTOB 6e3 X joporocrosiei
nepepalOTKH, YCTpoicTBO (HJIBTPOB H3 MNOPHCTOro 6eTona H
KOHCTPYKUHH JpeHaxell, ofecreudBalOUIHX HOPMa/lbHYl0 paboty H
(bHABTPALHOHHYK NPOYHOCTb COOPYKEHHH.

IMpeanoxennass B PexoMeHJalHAX  METOAHKA  703BOJseY
NpaBHAbHO H OOGOCHOBAHHO pemaTh BeCcbMa BaXKHble BONPOCLl IO
(GHABTPALHOHHO-CY(PPO3HOHHOH TPOUYHOCTH THAPOTEXHHUECKHX COOpY-
MeHHI H HX OCHOBaHHI C Y4eTOM THADOMEXaHHYECKOro BO3AeficT-
BHS (PHIBTPALLHOHHOTO MOTOKa H Cy(DQO3HOHHOR NPOYHOCTH 3aLH-
LLaeMbIX TPYHTOB H TPYHTOB OHJbTPa, onpeleisTb Cy(ddO3HOHHOCTDL
I'PYHTOB, YCTAHABJHBATL MapamMeTph cyPQO3HH: KPHTHUECKHE CKOPO-
CTH (HJbTPAUHH H TPAJHEHTH HAIOpa, rpajHeHTHl BblHOCA YaCTHL
H TPOLEHT BHIHOCA, JAONYCTHMBE TPAAHEHTH HANOpPa MW MAp. INpH
mo6oM HanpaBJeHHH  (QHABTPAUHOHHOIO NOTOKa B TPYHTe H
K QuJabTpam H Ap.

* B PexkoMeHAauksx npHBeNeHbl NpaKTHYeCKHe NpHMEpHbi, B KOTO-
pHIX HAa HayyHOH OCHOBe paccMOTpeHsl Bce HaHbonee CJOKHHE
CJy4an NPOEKTHPOBAHHSA 3SKOHOMHUYHBIX 06paTHBIX (HJIBTPOB, BCTpe-
Ya[OWIHXCA B NPaKkTHKe THAPOTEXHHUECKOTO CTPOHTEJNbCTBA,

* C puixosoM B cBeT Hacrosuux Pexkomengauuit IT 56-90/BHHHT
YTPauyHBaOT CHIY <«PeKOMEeHJaUHH NO NPOEKTHPOBAHHIO OGPATHHIX
¢HABLTPOB THAPOTeXHHUecKHX coopyxenHuii»: [T 92-80/BHUHT.

©‘ BHUHTI um. B. E. Bepeteena, 1991



NPEAHCJOBHE

T'urantckue Maciitabbl CTPOHTENbCTBA B Hallelf cTpaHe Tpe-
6yI0T KauecTBEHHO HOBBHIX H GoJjlee COBEpIIEHHHX METOOB pelleHHs
psila CNOXHBIX TEXHHYECKHX 3aiay B 06JacTH PAUHOHAJIBHOIO MpO-
CGKTHPOBaHHs H CTPOHTEJbCTBA THAPOTEXHHYECKHX COOPYIKEHHIl.

YuuThiBast 3ampochl THAPOTEXHHYECKOrO CTPOHTENbCTBA, BO
BHHUUT um. B. E. BeneneeBa Ha OCHOBaHHH Pe3yJbTaTOB MHOTO-
JIETHHX INHPOKO MOCTABJEHHBIX ONBITHBIX H TEOPETHYECKHX HCCJIENO-
BaHHH M0 H3YYEHHIO QHJIBTPAIHOHHO-CY(DPO3HOHHBIX H NPOYHOCTHHIX
CBONCTB KaK HeCBS3HHX (IMeCYaHO-TPaBEJNHCTHIX), TaK H CBA3HBIX
(TJIHHHCTHIX) TPYHTOB, C y4eTOoM pa3paboToK B 3ToH 06sacTH Apy-
rux HayyHo-HccaenoBaTesbcKux opranusauuii (HHMC Imaponpoekra,
BHHWH BOATEO u xp.), onbiTa npOeKTHPOBAHHS H CTPOHTEJNBbCTBA
THAPOTEXHHYECKHX COOPYXXeHHiH pa3paboTaHbl Hay4yHO OOOCHOBaH-
Hble NPOrpecCHBHble METOAHKH NPOEGKTHPOBAHHS H CTPOHTENbCTBA
THAPOTEXHHYECKHX COOpYzZKeHHii, NpoekTHpoBaHHs (moabopa) rpa-
HYJIOMETPHUYECKOTO COCTaBa TPYHTOB 0OpaTHbIX (HABTPOB, 3allH-
IAIOMHX KaK HecBsi3Hble (necyaHo-rpaBHiiHble), TaK H CBSA3HbIe
(rIMHHCTHIE) TPYHTHl AJs BCeX THIIOB TMADPOCOOPYXKEHHil (MJIOTHH,
KaHaJoB, ILIII030B H AP.).

[To naHHBIM [POrPECCHBHBIM METOAMKAM 3alpPOeKTHPOBAHHI,
MOCTPOeHbl H 6J1aronoJy4Ho 3KCIIYaTHPYIOTCS o6paTHblie (pHAbTPHI
apeHaxei Bcex KpynHefiwnx ruapoysnos 6uiiero CCCP: bpat-
ckoifi, ¥Ycrb-Manmckoii, Hypekckoit, Uapakckoii, Kpemenuyrcxoi,
Kuesckoii, [JHenpoasepxunckoii, Kanescko#i u MHorux apyrux '3C,
a TakXXe MHOTHX 3apy0exKHbiX 00BbEKTOB.

Kak H3BeCTHO, OT NpPaBHJIBHO 3aNPOEKTHPOBAHHOTO MJIH MOAOG-
paHHOrO Martepuasa oO6paTHHIX (PHIBTPOB 3aBHCAT TIPOUHOCTb H
YCTOAYHBOCTb "COOPYXKEHHs, HaleXHOCTb, N0JroBeYHOCTb, a TaKKe
KOHOMHKA €ro BO3BeLEHHS.

B coorsercTBuu ¢ naaHoM pa6or Tocecrposs CCCP u MunsHepro
CCCP B 1989 roay OblT npexycMOTpPeH nepecMOTp JeifiCTBYIOIIHX
¢ 1980 rona «PekoMeHaalHii MO NPOEKTHPOBaHHIO O6PATHBIX (PHIBT-
DOB THAPOTEXHHUeCKHX coopyxeHuii»: I1 92-80/BHUHUT c¢ uennio
BHECEHHSI B MX COCTAB COOTBETCTBYIOMIHX KOPPEKTHB, YJIYULIAIOUIHX
MX COJep:KaHHe MO yCOBEPLIEHCTBOBAHHIO METOAHKH pacyera, mpo-
eKTHPOBAHHST H CTPOHTENBCTBA TPYHTOBBIX THIPOTEXHHYECKHX CO-
OpyXKeHHH,



ITpu nepecmorpe PekoMeHpanuii Gbljid yuTeHB He TOJIbKO HOBbIe
paspaborkn BHHMHTIa, HO u OT3BIBH, 3aMeUaHHsT H MNpenJIOKEeHHs
BeAylluXx opranusauuii: I'maponpoekra um. C. . J)Kyka, HHC
Tmaponpoekra, BHHUKM BOIT'EO (Mocksa), kadenpst ['uaporex-
nuyeckux coopyxennit CIITTY, Ykpl'uaponpoekra, JleHruipoBoa-
X03a H 1p.

B nanHbix PekoMeHpauusx npeaycMaTpPHBAaeTCsi LIHPOKOE HC-
MONb30BaHHE €CTeCTBEHHBIX KapbepHHIX MPYHTOB €3 HX NOPOrocTos-
miefi mepepaGoTku (OTMBIBA MEJKHX H OTCeBa KPYNMHHIX (dpakumui),
a TakXe YCTPOHACTBO (GHJILTPOB H3 MOPHCTOro GETOHA H KOHCTPYK-
LHH OpeHaxeld, oGecneuyHBaIOUIHX HOPMaJbHyl PaGoTy H (QHIbT-
PaLHOHHYIO MPOYHOCTb COOPYXKeHHI .

Ipennoxennas B PekoMeHmauUHsxX MeTOAHKa MO3BOJseT MNpa-
BHJLHO H OGOCHOBAaHHO peHIaTbh BecbMa BaXKHble BONPOCH NO (HJb-
TPalHOHHO-CY(}(HO3HOHHON MPOYHOCTH H YCTOHYHBOCTH THAPOTEXHH-
YeCKHX COODYXEHHH H HX OCHOBaHHH, BHI6ODY pacyeTHLIX pa3MepoB
¢pakuuii 3allHIIAeMOr0 TPYHTa HE TOJbKO MO reoMeTPHUYECKOMY
KPHTEpHIO, HO H C y4eTOM THAPOMEXaHHYeCKoro Bo3AeHCTBHS (HJIb-
TPallHOHHOrO NMOTOKA Ha CcyPQO3HOHHYIO NMPOYHOCTh 3aLIKILAEMBIX
TPYHTOB H IPYHTOB (pHJBTPA, OnpenensTb cyhdo3HOHHOCTL TPYHTOB,
yCTaHaBAHBaTb napaMeTpel cybdo3nH:  KPHTHUECKHE CKODOCTH
(uABTPAUHH H TrpajHeHTH HaNopa, rpalHeHTH BBIHOCA YACTHI H
IIPOLEHT BBIHOCA, NOMYCTHMBIE TPAajHEHTHl HAlopa H Inpoyee MPH
J060M HanpaB/jieHHH (HJAbTPALLHOHHOIO TI0TOKA B TIPyHTE H
K (PHABTPaM.

B PexomeHaauusax npHBeleHH NMPaKTHYECKHE NPHMEpPH, B KOTO-
pHIX Ha HayyHOH OCHOBe pa3paboTaHbl Bce Hanbojiee CJOKHBIE CaY-
Yyay pacyera, NPOEKTHPOBaHHS H 1MoAOOpPa 3KOHOMHUHBIX OOPaTHHIX
(PUIBTPOB, BCTPEUAIOUIUXCS B NPAKTHKE T'HAPOTEXHHYECKOrO CTPOH-
TeaAbCTBa (KOHCTPYKUHI APEHAXKHBIX TIPH3M, HACJOHHBIX IpeHaixef,
NpeHaxefl H3 TOPHCTOro GeTOoHa, KpernJieHHH BOJHOBBIX OTKOCOB
H np.).

Hacrosiuine «PekoMeHAalUHH 10O NPOEKTHPOBAHWIO OOGPATHHIX
dHIBTPOB THAPOTEXHHYeCKHX coopyxeHnit» 1 56-90/BHUMT BHI-
nosiHeHsl 1o 3aganuio Ioccrpos CCCP u Munsuepro CCCP kak
3-e nomosiHeHHOe H nepepaboTaHHOe H3aHHe NeHCTBOBABIIHX OoJee
25 ner «HHcTpykumH...» u «PekoMeHmauuii» TOro ke Ha3BaHHs
[2, 25], paspa6oTaHHEIX H COCTaBJEHHLIX BO BCecOO3HOM HaydHO-
HCCJIEIOBATeNbCKOM  HHcTuTyTe ruaporexiHuku (BHHHT) um.
B. E. BeneneeBa cT. HayuH. coTp., kaHi. TexH. Hayk I. X. Tlpa-
Be/IHBIM.



MunncTepcTBo Pexomenzauun

N0 NPOEKTHPOBAHHIO 06PATHBIX 1 56-90
TONJIHBA H 3HEPreTHKH ————
Poccuiickoit ®eaepaunn (punupo:o;:;;oerﬂe:;uqecxux BHHUAT

1. OBIIHE MOJIO)XEHHA

1.1. O6aacts npumenenns. Hacrosune Pekomenzauun npea-
HasHayawTcsg A NPOEKTHPOBAaHHss oOpaTHHIX (PHIBTPOB H mepe-
XOJHHX 30H H3 HeCBA3HHX I[IeCYaHO-TPABHHHO-TaJIeUHHKOBHX H
uie6eHOYHbIX TPYHTOB, a TaKxke O6pPaTHHX (HJILTPOB H3 MOPHCTOrO
6cToHa, ycTpaHBaeMbix B THAPOTEXHHUECKHX COOpPyXeHHsx I—IV
KJ1accoB: 3eMJIAHBIX H KaMeHHOHaOpOCHBIX NJIOTHHAX, 3eMJSIHBIX
OTKOCAaX, OCHOBaHHAX MJOTHH, 3aaHuit [DC, cYI0XOAHHX LINIO30B H
APYTHX COODPYKeHHH, BOAOGOHHHX YacTAX MNJOTHH, OAeXJe KaHa-
JIOB, KpenneHHsax 6eperoB H aHa GbeoB H AP.

Ins ruapOTeXHHYECKHX coopyxeHHil 1V kiacca MOryT HpHHH-
MaTbCsl NOHHXKEHHble TpeGOBaHHS.

1.2. B Tex cayuasix, KOria pacueTHble XapaKTePHCTHKH Kapbep-
HbIX TPYHTOB, NPeAHAa3HaYeHHbIX A/ O0OpaTHEIX (HABTPOB, BHXOAAT
3a npeaejnl TpeGOBaHHIl, NPEAYCMOTPEHHBIX HACTOAIAMH PekoMeH-
JIALLHSIMH, CJeAyeT 3alpOeKTHPOBaHHBIE (DHJLTPHI NPOBEPATbL 3IKCIIe-
PHMEHTaJAbHBIM MyTeM B JJa6OpPaTOpPHH.

1.3. Otkaz oT ycTpoficTBa 06paTHHX (GHJILTPOB B I'HAPOTEXHH-
YCCKHX COOPYKEHHSX AOMYCKAeTCs TOJbKO NPH HAJHYHH COOTBETCT-
BYIOLL(EFO CNellHaJbHOro 060CHOBaHHA.

INpuHsTHie TepMHHB H 0603HaueHHA

1.4. OcHOBHblE TEPMHHBL:

Hpenasx — ycTpoiicTBO, NpeAHa3HaueHHOe AJs MepexBaTa U
NIOHHKEHHs] YPOBHS HJH [aBJleHHs TPYHTOBHIX BOJ, a TaKxXe /s
OpPTaHH30BAHHOTO OTBOAA MPOQHAbTPOBaBUIeHcs B APeHaxK BOAHL.

ObparHbili puarbTp — CJIOH MeCUaHO-TPAaBHHHO-TaIeYHHKOBBIX HJIH
ueGeHOUHBIX TPYHTOB, NPEJOXpPaHsIOLIHe T'PYHTH 3€MJSHBIX COOpYy-

BueceHo Bcecowo3ublM opaena Yreepiaeno BHIHT

. . b. E. Begeneena <

Tpymosoro Kpachoro 3uamens um. B. E. Beze Cpox
; peutennem Ne 22 BBCAEHHS
HayYHO-HCCAEA0BATRALCKHM ot 27 Hobps 1990 r I xpapran
HHCTHTYTOM THIPOTEXHHKH H corsiacoBaHo ¢ [aBHHH- 1992 r.

ument B. E. Beaeneesa npoektoM Muusnepro CCCP




JKeHHHl H HeCKaJbHble TPYHTbl OCHOBaHHH COOPYXKEHHH OT MEXaHH-
qeckoil cy$pdo3nu, a B OTAENbHHIX cAyyassx (KaK IPHrpy3Ka) — OT
(HABTPALHOHHOTO BHIIOPA.

Ckener epynTa — COBOKYNHOCTh BCEX YACTHIL ero, BOCHPHHHMAIO-
MIHX M NepelalolHx AeHCTBHE BHEIUHHX CHJI H 00ecneyHBaloIHX
NMPOYHOCTb H YCTOHYHBOCTb IPYHTA.

Cygo3us — naMeHeHHe rpaHyJOMETPHUECKOrO COCTABA H CTPYK-
TYyDHl TPyHTa BCJIEACTBHE NepeMellleHHs (HAbTPALHOHHBIM NOTOKOM
BHYTPH TDyHTa MEJKHX YaCTHI[ HJIH HX BbBIHOCA; HJIH PacTBOpeHHE
cojeprKallHxcs B TPYHTe BOJAOPACTBOPHMBIX COJieil HIH HX BBLIMbIBA,
B pesyJ/ibTaTe 4ero BO3MOXKHO HapyLIeHHe ero NPOYHOCTH H YCTOH-
YHBOCTH.

PaszauyalorT cieayomue BHAb CyPQPO3HH: MEXAaHHUYECKYIO
H XHMHuecKyl. B Hacrosmux PekoMeHpalHsix paccMaTpH-
BaeTCsl TOJNbKO MexaHHuecKas cy®dosus.

Mexanuseckan cy@gosus — nepemellieHHe BHYTPH TIpyHTA H
BLIHOC MEJKHX YaCTHI, H3 €ro TOJIIIH BCJEACTBHe BO3JeiiCTBHA
()BABTPALLHOHHOTO MOTOKA.

Buyrpennsas mexaunuueckasn cygpposus — nepemenieine QHIbT-
PalHOHHBHIM NOTOKOM BHYTPH IPYHTa MEJKHX €ro 4acTHI.

Buewnsaa mexanuueckan cyg¢goszus — BHHOC (PHIABTPALHOHHBIM
MOTOKOM MEJIKHX YaCTHI[ H3 KOHTAKTHOH 00JacTH TpyHTa.

Onacnas mexaHuueckan cypo3us — nepemerieHHe H BBIHOC
(UABTPALHOHHLIM I[OTOKOM MEJKHX 4YacTHI H YacTHIL CKeJsieTa
rPpyHTa B TaKOM KOJIHYeCTBe, NIPH KOTOPOM HapyuiaeTcsi NPOYHOCTb
H YCTOHUHBOCTL €ro.

Koaomaras — oT/0KeHHEe B nopax TrpyHTa MEJKHX UYacTHI,
HECOMBIX Q)HJIpraU.HOHHI:IM IIOTOKOM.

Cygpo3uonrbLil epYHT — PPYHT, B KOTOPOM MOXKET NPOHCXOMHTL
H pa3BHBaTbCs MexaHHYecKasi cyddo3us NpPH CKOpocTsx (puabTpa-
1IHH, PEBHIIAIOIHX KPHTHUECKHE.

Hecygdosuonneli epysr — rpyHT, B KOTOPOM ~MeXaHHYeCKas
cydpdo3Hg HeBO3IMOXKHA.

Konraxkrras obiacTe epyxTo8 — 0671aCTh, BKJOUAOIAA IPAHHLY
ABYX CMEXHBIX, PAa3JHYHbLIX MO CBOEMY IDaHyJOMETPHYECKOMY CO-
cTaBy TPYHTOB, omnpejeasieMasi rJiyOHHOH BO3MOXHOTO IPOHHKHO-
BEHHs 4acTHLL OAHOTO IPyHTa B APYroH.

Ilpocoinanue epynra 6 (puarsbTp — nepeMellleHHe MEJKHX YacTHIL
H3 KOHTAKTHPYIOILEro rpyHra B cJjoii GpHAbTpa, NpoOHCXoAsiLiee MOJ
LeHCTBHEM CHJIbl TSAXKECTH.

Boasausanue ¢uarerpa 8 epynT — BHeApDEHHe 4YacCTHI, CKeJeTa
(HUIbTPA B KOHTAKTHPYIOLIHH TPYHT, NPOUCXOAsLlee Noj AeHCTBHEM
CHJIBI TSXKECTH H BHeIIHeH HarpysKH.

Paccrausarue epysTa — OTAE/NEHHE KPYIHBIX 4aCTHL OT MENKHX,
IpoHCXoAsllee NPH TPAHCIOPTHPOBKE, OTTPY3Ke H OTCHINKE IPYHTA.

Botnop — oTppiB M nepeMellleHHe HeKoToporo ofbeMa TrpyHTa
BOCXOASIUHM (PHIBTPALHOHHBIM MOTOKOM.
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Orcaausanue 2pyHTa — OTPHB OT TOJIIH ArperaToB YacTHIL
CBS3HOrO (rJIHHHCTOTO H CYIJIHHHCTOrO) rpyHTa B 30He KOHTaKTa
(B nopax) rpyHra o6paTHoro GHJIbTpPa (HMJIH KPYNHO3EPHHCTOTO
rpyHTa).

KonrakrtHeui pasmbie — pasMblB MeJIKO3ePHHCTOrO TrpyHTa Ha
KOHTAaKTe C KDYNHO3€PHHCTHIM MOJ AEHCTBHEM NPOAOJbHOH (HJIBT-

pailHH.
1.5. BykBenHbie 0603Ha4eHHSA

D — nuaMeTp YacTHL rpyHTta obpaTHoro ¢uabTpa;
d —— AuaMeTp 4YacTHL TpyHTa, 3aluliaeMoro odpar-
HHIM (HABTPOM;
Dy — cpeaHHil AHaMeTp MOp B NepBOM cJoe (PHAbLTPA;
dcr — AHaMeTp cBOA00OPa3ylolHX YaCTHL TPYHTa;
d;; — AMaMeTp YacTHL TPYHTa, BBHIHOCHMBIX (HJbTpa-
LHOHHBIM NIOTOKOM; :
do™M3* — JHaMeTp  MaKCHMaJIbHOrO  (PHJABTPALLHOHHOTO
X0Aa B IPYHTe;
dy — IHaMeTp 4YacTHL, NPH HaJHYHH KOTOPbIX HaYH-
HaeTcsi KOJIbMaTaX NepBOro cJosi GHJIbTPA;
Dyo...Dy7...Dgy — nuaMeTpsl 4aCTHI, TPyHTa 0O6paTHOro (HALTPA,
MeHbllle KOTOPHX B €ro CcOCTaBe COAEpXKHTCA
10...17...60 % mo Macce;
dio. . .dy7.. .dgy — TO 2Ke, 3aILHILAEMOr0 IPYHTA;
dmin — MHHHMaJIbHBIA AMaMeTpP YacTHL TPyHTa, KOTO-
pHx B ero cocraBe coxepxutrcs 0 %;
K60, 10 = dgo/d g — KO3 HIUHEHT PAa3HO3EPHHCTOCTH TPYHTa;
f6o, 10 — KO3 P HIHEHT Pa3HO3EPHHCTOCTH TPyHTa OGpaT-
HOro (pHJIBTPa;
N — MOPHCTOCTb TPYHTa (B A0JSX €XHHHLBI);
n; — MOPHCTOCTb IPyHTa O6paTHOro GpHABTPA;
Nm — MEXKAYCAOHHBIH KO3(pGHIUHEHT;
k. — Ko3¢dHuHeHT (HAbTPAUHH TPVHTa, 3allHllae-
Moro OGpaTHHIM (HJILTPOM;
R — KosppHUHEeHT GHAbTPAaLHU TPyHTA 06pPaTHOrO
¢duabTPA;

Jer, Uc, — KpHTHUECKHE TPAAHEHT HANOPA H CKOPOCTH (HJIb-
TPallHH, NPH KOTOPHIX HACTynaeT MexaHHuecKas
cyddosus;

Jrem, yaon __ nomycTHMBIE TPafHEHT HAMOPa H CKOPOCTh (hHJIb-

TPallHH, paBHble .KPHTHYECKHM, YMeEHEWEeHHBIM
c yuetroM Kos3ddHuUHeHTa 3anaca;

O — yron Mexay HampaB/ieHHSMH CKODOCTH (HJIb-
TPalHH H CHJIB TSXKECTH;

% — KO3 (HIHEHT =~ HepaBHOMEPHOCTH.  PACKJ/JalKH
YacTHL, B TPYHTe, WJIH KO3(h(PHIHEHT JIOKaJabHO-
cTH cypdosun;

@o — KO3(PPHIUHEHT KPHTHUECKOH CKOPOCTH;



f« — npHBeneHHBII KO3hDGhHUHEHT TpPEHHs YacTHI
rpyHTa;
pa — IJIOTHOCTh CYXOrO TPYHTA;
ps — MJIOTHOCTh YacCTHI| TPYHTa;
Qw — NJIOTHOCTb BOJH;
W — BiaXHoOCTb rpyHTa;
W, — npejsen TeKyyecTH TpyHTa;
Wp — mpesen pacKaThIBaHHsi I'PYHTa;
Jp — YHCJIO MJIACTHYHOCTH T'PYHTA;
G — K03 pHUHEHT  (BOAOHACHILEHHA)  BJAKHOCTH
rPyHTa;
&L — KO3((QHUHEHT MOPHCTOCTH Ha TrpaHHUe TeKyde-
CTH T'PYHTa;
J4 — pacueTHHII TpajHeHT Hamopa,
doPac%, DoP3c* — pacyeTHBI/t JHaMeTp TNOp TpyHTa H TpyHTa
duabTpa;
2 — Hanop;
Rey —unciao PefliHoabAca, OTHeceHHOE K CpeAHeMY
auaMeTpy (GHABTPALHOHHBIX 1Op do;
v — KO3(QQHIHEHT KHHEMAaTHYeCKOii BA3KOCTH BOJBI;
g — YCKODEHHe CHJIbl TSXKeCTH.

Ha3snauenne oGpaTHbX ¢uAbLTPOB

1.6. O6GpaTHble (GHJABTPH MPEACTaBJAAIOT C060fi MPOMEKYTOUHHE
CJOH TPYHTa, CONpSAraioliHe 3allHIAEMHH MEeJKO3EDHHCTHIH TPYHT
C KPYNHO3€PHHCTHIM I'DYHTOM (ZpeHaxkeM).

1.7. OcHOBHOe Ha3HayeHHe OOpaTHHIX (PHALTPOB — NMpeAOTBpa-
11aTh ONMAacHyl0 MeXaHHUecKyio cyQQO3HIO H3 3aIHLIaeMOrO0 MeJKo-
3€DHHCTOTO FPyHTa. B OTAe/NBHHEIX C/yyasX OHH MOTYT BHINOJHATDH
POJIb NPHrPY3KH NMPOTHB BHINOPA.

1.8. O6parHble (GHILTPH MOTYT GHITH CaMOCTOSIT@IbHBIMH KOHCT-
PYKUHAMH HJIH YacTbi0 APeHaxKeH (HACJIOHHBIX, TPyOYaTHX, KaMeH-
Hblx GaHKeTOB H 1p.).

TpeGoBaHHa K o6paTHuM ¢HABTPAM

O6paTHbe GHABTPH AOJXKHH YAOBJETBOPATH CJAEAYIOLIHM Tpe-
OOBaHHSAM:

1.9. BoponponnuaemMocts 0o6paTHOro ¢uJabTpPa AONAXHA OHTh
3HauYHTeJbHO GOJibllle BOJAONPOHHLAEMOCTH 3allHIIAEMOr0 HM
rpyHTa.

1.10. T'panyaomerpudeckuii  (3epHOBO{t) cocTaB 0OGpaTHOro
duabTpa pojkKeH GbiTh NORO6GPAH TakK, 4TOOH:

a) obecrieyHBasach HeNMPOCHINAEMOCTh YAacTHI CKeJeTa 3allH-
1I1aeMOro rpyHTa B GHJABTP, a TaKXkKe HeMpOCHIIaeMOCTb YaCTHIL CKe-
Jera camoro ¢uiabTpa B APEHaX HJH KaMeHHyI0 Ha6pOCky;

6) NpeROTBpAallaJOCh ONMACHOe HJisi NPOYHOCTH H YCTOHYHBOCTH
3alHIIaeMOro rpyHTa pasBHTHe MexaHuueckKoit cyddosun B obia-
CTH, IPUMHKAIOWEH K QHIABTDPY;
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B) ofecreynBanach HEKOJIbMaTHPYeMOCTb (GHJABTPA MEJIKHMH
YaCcTHUAMH, BBIHOCHMBIMH (HJIbTPALHOHHLIM MOTOKOM H3 3alllHIllae-
MOro rpyHTa; npH 3TOM Te€ 4YaCTHIB TPpYyHTAa, BbIHOC KOTOPHIX HE
BbI3bIBAET CYLeCTBEHHHIX AepOopMalHii B 3alIHIIAEMOM TPyHTE H
SIBASIETCSL JOMYCTHMBIM, [OJIKHH NPOXOAHTh Yepe3 (HJAbTP BMecTe
€ QHABTPALHOHHBIM NOTOKOM;

r) nmpejoTBpallajach OnacHas AJs NMPOYHOCTH H YCTOHYHBOCTH
¢buabTpa MexanHueckas cydpdosus B caMom ciioe GHIbTpa.

Ecau 3amuuiaemslil rpyHT Hecy(ddO3HOHHBIH, TO HEOOXOAHMOCTb
B BHIMOJIHEHHH BTOPOrO H TPETbero H3 BhllleyKa3aHHBIX YCJOBHil
npr noabope cocraBa GHABTPOB otnanaer. Ecin ke H cocTas QHIL-
Tpa okxasbiBaeTcsi HecyddO3HOHHBHIM, TO OTnagaerT HeOOXOAHMOCTb
B BHINOJIHEHHH M 4eTBepPTOro ycJoBHA. B TakoM ciayuae Tpebyercs
YAOBJIETBODHTL TOJIbKO NEPBOMY YyCJOBHIO, T. €. o0ecneyuTh Henpo-
ChillaeMOCTb YACTHI| CKeJieTa TPYHTa B (QHJBTP.

Tonmuna Jsro6oro c/10s o6paTHOro (QHJAbTPA AOJNKHA 3HAUHU-
TeJIbHO NPEBHIIATh TOJNIIHHY NPHMHKAIOIHKX KOHTAKTHBIX obaacTeil.
Cnoit  ¢uabTpa nosxKeH OGHTh TaKOH TOJILHHE, 4TOGH B HeMm chop-
MHpPOBaJICsi TPYHTOBBIl CKeJIeT COOTBETCTBYIOLUlEro TIPaHy/JOMeTpH-
YecKOro cOCTaBa, CMOCOGHBIA BOCIPDHHHMATh BHELIHHe Harpy3kH.
Tonm}ma CJ10€eB (p}mmpa JAO0JIZKHa Ha3HayaTtbCA C Y4Y€TOM CIIOCO-
00B HX YKJaAKH.

1.11. TlponaBoacTBO paboT no ykAaake cjoeB oOPATHBIX (HABT-
POB JOJIXKHO BECTHCb TaKHM 006pa3oM, 4TO6H obecnedsTb OAHO-
POMHOCTb TpaHyJOMETPHYECKOro COCTaBa TIpyHTa M0 TOJILHHE H
NJIOMaAH Kaxaoro cJosi ¢uabrpa. Heap3s pgomyckaTb Takxke
pacc/ioeHHsi TPyHTa NPH YyKJIajAKe cj0eB (QHJbTpA.

3apaun NpPOEKTHPOBAHHA OGpaTHbX (GHALTPOB

3agayH NMpOeKTHPOBaHHs OGPAaTHHIX (HJILTPOB BKJIOYAIOT pelie-
HHE CJIeAYIOLHX OCHOBHBIX BONPOCOB:

1.12. YcraHoB/IeHHe pacueTHHIX MapaMeTpPoB (rpaHyJOMeTpH-
YeCKOro COCTaBa; IJVIOTHOCTH, MOPHCTOCTH, KO3pdHUHEeHTa (HIbTPa-
LHK H NP.) TPYHTOB, 3alliHLlaeMbiX OOPaTHBHIMH (HIbBTPAaMH, OLlEHKA
HX Ccyp®DO3HOHHO!N NPOYHOCTH (cydDDO3HOHHOCTH) H ONpejesieHHe
pacyeTHBIX pa3MepoB CBOAOOGDA3yIOLIHX YAaCTHL FPYHTa B 3aBHCH-
MOCTH OT COCTaBa PYHTA H FHAPOMeXaHHYeCKHX YCJOBHii QHAbTpa-
I(HOHHOTO MOTOKA.

1.13. Bui6op ecTecTBeHHBIX KapbepHHIX TPYHTOB HJIH HCKYyCCT-
BEHHBIX TPYHTOB (Ie6eHOYHBIX, TPAHYJIHPOBAHHBIX WIJAKOB H AP.),
KOTOpbie MOryT OHTb HCMOJb30BAaHBl JJs YCTPONCTBAa 06paTHBHIX
GHABTPOB.

1.14. Onpenenedne rpaHyJOMEeTPHYECKOTO COCTaBa MepBOTO
c/i0si o6paTHOro (HJIbTPa H MOCJEAYIOIIHX €ro cJ0eB H3 BbI6paH-
HblX €CTeCTBEHHHX KapbepPHHX HJH HCKYCCTBEHHLIX T'PYHTOB.

1.15. OuneHka BOZONPOHHIAEMOCTH TPYHTOB 3aNPOEKTHPOBAHHBIX
06paTHBIX QHIBTPOB.



1.16. TIpoBepka cyddO3HOHHOH NPOYHOCTH K  YCTONYHBOCTH
IPYHTOB, 3alllHL1aeMbIX 3alPOEKTHPOBAHHBIM OODAaTHHIM (HJIBTPOM,
H TPYHTOB 00paTHEIX (QHJIBTPOB.

1.17. YcraHoB/jeHHe TOJUIHHBI H YHCJA CJOEB 0OPATHHIX (QHJILT-
pos.

1.18. YcraHOB/eHHe AONMYCTHMBIX NPeAEJOB BO3MOXKHBIX OTCTYII-
JIeHHH B IpaHyJIOMETPHYECKOM COCTaBe, TOJILIHHE CJI0eB H MOPHCTO-
CTH TPYHTOB QHJbTPA NPH HX yKJajKe B APEHaXKH.

Kaaccupukauus o6patHbeix (HALTPOB

ITpu noabope rpaHyJOMETPHYECKOrO COCTaBa FPyHTOB OOpaTHBIX
(uABTPOB clelyeT pa3jH4YaTb ABA OCHOBHBIX HX THMNA.

1.19. I tun. OnpeaensiowuMu coctaB  ¢QHJIbTpa (daKkTopaMmu
ABJSIOTCS NonepeyHast ¢puabTpauus (GHABTPAlHA MOMNepeKk CJos

I mun g):ﬂnﬂbe'rpa) H NPOHHKHO-

rpyHTa B MOPHI

¢unbTpa nox aeHCTBH-
€M CHJIBl TSI2KECTH.

B 3TomM THne (HIAb-
TPOB cJaefyeT pa3aHuaTh
ABa cJjayyas:

nepagoLii cayuatl —
HamnpaBJieHHe CKOPOCTH
(uAbBTPALlHH H  CHJbL
TSIXKECTH COBMajaioT
(puc. l,a) u

8TOpOlL cayuat —
HanpaBJeHHs HX NPOTH-
BOMOJIOXKHBI (pHc. 1,6).

1.20. I tan. Onpe-
eI HM cocTaB
¢dbuabTpa (akTopom sB-
asiercs npoaoabHas
¢uabTpauus (puabtpa-
LH# BAOJb CJ0S (QHJIBLT-
pa); MpH 3TOM KOHTAakK-
Tbl TPYHTOB H CJIOEB
Puc. 1. Tunel 0o6paTHBIX QHABLTPOB. ¢uabTpa MOryt GHITb

FOPH3OHTANbHBIMH  HJH

HaKJOHHHIMH (pHC. 1,8,¢,0).

1.21. ®uabTpH ¢ BepPTHKAJbHBIM KOHTAaKTOM JBYX CMeXHBIX
IPYHTOB (KOTOpble YCTPaHBAIOTCsl IVIaBHHIM 00pa3oM B CKBaXKHHAax
H KalTaXXHBHX KOJOAUAX) OTHOCATCS K IEePBOMY THIY (HJAbTPOB,
ecsii HHABTPALKsI Uepe3 HHX IONepeyHasi, H KO BTOPOMY THIY, €CJH
(buapTpanHa NpoaoJabHAS.

Marepuans aas o6paTHbIX GHALTPOB

1.22. Ina ycrpoiictBa OGpaTHbIX (HALTPOB AOJKHB TNPHMe-
HATbCA JIHWb HECBA3HbIE €CTECTBCHHDbIE HJH HCKYCCTBEHHO  IOJY-

10



yaeMmble TPYHTHI H3 TBEPAblX H IJIOTHBIX KaMeHHbLIX MOpOA, He CO-
JepKallHX BOJOPaCTBOPHMHIX cosell. K TakHM rpyHTaM OTHOCSITCS:
necyaHble, rpPaBHIHO-TaJ€YHHKOBBIE TPYHTH, uiebeHb, uieOeHOUHHIE
OTXOAbl KaMHeAPOOHJABHHIX 3aBOAOB, TPaHYJHDOBaHHbBIE WIJAKH
(rpenBapHTeNbHO HCC/eLOBaHHBIE B J1a6OPATOPHH).

EcTecTBeHHO MJIH HCKYCCTBEHHO [MOJIydaeMble I€CKH JOJIKHBI
COCTOSITb H3 TBEPAbIX H NJOTHHX NOPOA: M0JIEBOro 1INaTa, KBaplla
HJIH HX CMECH.

IpasHil, raneyHuk, ue6GeHOYHble TPYHTHl H TpaHyJHPOBAaRHblE
IIJIAKH JOJKHBI NPOHCXOAHTb H3 TBEPABIX, MJIOTHBIX, MOPO30OCTOMKHX
NOPOA, He MOAAAIOLUINXCH BHIBETPHBAHHIO H BbIlleJaYHBAHHIO.

1.23. llpepenn conpOTHB/NEHHSI KaMEHHbIX MNOPOA MNPH CXKATHH
noaxeH Gbith He MeHee 30 MIla (300 xr/cm?). Tlpu ucnbiTaHuH
Ha MOPO3OCTOHKOCTb OHH AOJIKHH BBIACPXKHBATh He MeHee 50 HHK-
JIOB 3aMOpDaXXMBAHHs M OTTaHBaHHS NpH TemmepaType =17°, npu
TOM NOTepsi B Bece He JOJIKHA npeBbwate 5 %.

Ilpenen nMpoYHOCTH KaMEHHBIX MOPOA NPH CKATHH s yCTPOii-
cTBa (PHIBTPOB BHICOKHX IJIOTHH AOJXKeH ObITh He MeHee NMPOYHOCTH
OCHOBHOTO TeJia MJOTHHBI.

1.24. B Ttex caywasix, koraa noGJH30CTH OT BO3BOAHMOrO CO-
Opy:KeHHsi eCTb HEeCKOJbKO KapbepoB AJs yCTPOHCTBA OOpaTHBIX
(HABTPOB H HX I'PYHTHl YAOBJIETBOPAIOT BHIILIEH3NOXKEHHBIM Tpebo-
BAHHAM, CcJeayeT NPH BhIOOpe OAHOrO M3 HHX HJH HECKOJbKHX py-
KOBOJCTBOBAaTbCsl COOOpaXKeHHsIMH HaHMeHbLIeH CTOMMOCTH paboT
N0 yCTPOHCTBY O6PAaTHHIX (PHJABTPOB C yYeTOM CPOKa CTPOHTEJIbCTBA
H 9KCIIIyaTallHOHHBIX PacXOJ0B.

Hcxopnble nannbie Ans NMPOEKTHPOBAHHS

1.25. IIpu npoeKTHPOBaHHH OOpPaTHHIX QHJIBTPOB AOJKHB OBITH
H3BECTHBI CJedyIOlHe HCXOAHBIe NaHHBIe:

a) MexXaHHYeCKHi COCTaB, CBSI3HOCTb H (HIbTPALIMOHHbIE CBOMHCT-
Ba TPYHTOB, H3 KOTODHIX OyleT BO3BeAEHO COOPY:KEHHe, H IDYHTOB
OCHOBaHHA, 3allHIlaeMblx 06paTHEIMH QHABTPAMH;

6) poA, MexaHHYEeCKHH cocTaB H (GHJIbTPAUHOHHble CBOHCTBA
(7. e. pacuyeTHble XapaKTeDHCTHKH) TPYHTOB, NpeJHa3HAYEHHBIX AJs
ycTpoiicTBa o0paTHEIX QPHABLTPOB;

B) AaHHble O HaJHYHH H 3anacax MeCcTHHX MaTepHaJoB s
0o0paTHBIX (HJALTPOB, JaHHbBle 00 yCJOBHAX AOOHIYH H TPaHCIOpP-
THPOBKH;

I) KJAacC COOPYXKeHHS, JJsi KOTOPOro MPOEKTHPYITCs oOpaTHbie
(PHILTPHI,;

1) ray6uHA nMpoOMep3aHHs AJisi AaHHOro paioHa, rie BO3BOAHTCS
COOpYIKEHHUe;

€) TMPHHATHI THN H KOHCTPYKIHs APEHaXKHBIX YCTPOHCTB, AJs
KOTOPHIX NPOEKTHPYeTCs: O6paTHHH GHALTP;

) ynenbHbIEe PAacXOAbl (HILTPALHOHHOIO NOTOKA, NMPOXOASALLHC
yepe3 06paTHbIN QHIBTP;
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3) OTMEeTKH TOPH30OHTOB BOJABI HHXKHero Gbeda (0T MHHHMAJb-
HOTO 10 MAKCHMAJbHOTIO);
H) pacueTHas BHICOTA BOJHBI B BepXHeM W HHxKHeM Obedax.

2. PACYUETHBIE 3ABHCHMOCTH 1Ji1 NPOEKTHPOBAHMSA
TPAHYJIOMETPHYECKOTIO COCTABA IFPYHTOB
OBPATHBIX ®HJIbTPOB

2.1. Oasi ob6paTHeX (HALTPOB THAPOTEXHHUECKHX COOPYXKeHHi
peKoMeHAyeTCss NPHMEHATh Hecy (P O3HOHHBI € PPYHTH.

2.2. TIpu OTCYTCTBHH MOCJEAHHX MOI'YT HCIO/Jb30BaThCs H CY (-
(G O3HOHHB € TPYHTH, €CJH HX COCTaB YNOBJIETBOpsET KOHKpeT-
HbIM THIDOMEXaHHYeCKHM YCJOBHSM (pe:xXumy (HAbTPAUHH) H CO-
OTBECTBYIOLIHM TpPe6GOBaHHAM, NpeAbABAsSEMbHM K CyQ(PO3HOHHHIM
IPYHTaM, KOTOPHIE H3JIOXEHB HHIKe.

Pacuethbie napamMerpbl HecyPdO3HOHHBIX H CY(PPO3HOHHBIX IPYHTOB

2.3. I'panysomeTpHyeckHe cocTaBbl Hecy(hdHO3HOHHBIX HECBS3HBIX
(necyaHo-rpaBHAHO-TaJIeYHHKOBEIX H LIe6eHOYHHIX) TPYHTOB rpadH-
UecKH NpeAcTaB/eHbl (B OTHOCHTEJNBHBIX KOODJAHHATax) Ha pHC. 2,
rje 1Mo OCH abCLHCC OTJIOXKEHO OTHOLIeHHe 060 dpakuuH rpyHTa
d; k dy7, T.e. di/dy;, @ 10 OCH OPAMHAT HX NpPOLEHTHOE ColepKaHHe
P;.
[panysnomerpuueckuii coctaB Hecy(pdO3HOHHOTO TpyHTa AJs
NPaKTHYECKHX LeJIel onpejessieTcss MO TeOPETHYECKH-IKCIIePHMeH-
TaabHOI1 3aBHcHMocTH M. I1. TTaBunua:

a4 ( P )" %60, 10— 1
doin = 1 Py ) “Bkgy 1o m
— le .
@ain = 025+ 1,79 "
x = 141,281g ke, 10, (2)

rae P;— npoueHTHoe coAep:KaHHe B TPyHTe UACTHIl [I0 Macce,
uMelolHx AuaMetp MeHbie di; Py = 10 %; dmin — MHHHMAaJbHBLH
AMaMeTp YaCTHL, B JNAHHOM IpyHTe; Keo, 10 = dso/d 0.

Jast Toro 4TOGB MOCTPOHTb KPHBYIO I'DaHyJOMETPHYECKOro Co-
craBa Hecy(pdO3HOHHOro rpyHTa MO YKa3aHHOH 3aBHCHMOCTH, HeoO-
XOAHMO 3HaTh NpPOLEHTHOe COAep}KaHHe P; B rpyHTe 4acTHI AHa-
meTpa d; M KO3(Q(HUHEHT Pa3HO3ePHUCTOCTH TPYHTA Keo, 10. Ecin
d; > dmin, TO, NOACTABJsSAs 3TH NapaMmeTpsl B gopmyay (1), Haxo-
AHM dmin.

Ilns onpeieneHHs pa3MepoB TpeGyemux Qpaxuuii dio...dg. ..
.. .dgo. . .d10o 3aBHCHMOCTb (1) MoOXKeT GHITH NpejcTaB/eHa B CAeAylo-

1ieM BHAE:
di = 0,2dmin[5+ (0,1P)*]. @)

3ateM, 3ajaBasch pa3HhIMH 3HaueHusmu P; = 10...20...100, BHI-
YhC/IsieM MO 3aBHCHMOCTH (3) COOTBETCTBYIOLIHE uM 3HA4Y€HHs d.
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2.4. Bce rpyHTH, rpaHyJOMeTPHYECKHe COCTaBbl KOTOPHIX Cy-
IeCTBEHHO OTJIMYAIOTCS OT YKa3aHHBIX Ha DHC. 2 H ONpeaessieMBIX
3apucuMoctbio (1) uwau (3), npHHaMJIeXKaT K KaTeropuu cyhdo3noH-
HbIX. B Takux rpyHTax HpH JOCTHXKEHHH KPHTHUECKOH CKOPOCTH
¢buabTpaunu GyAer pasBHBaThbCs MexaHHueckasi cyddosua. Komu-
YECTBO BBHIHOCHMBIX H3 TPYHTa MEJKHX 4YacTHI npH 3ToM Gyner
3aBHCETb OT TOrO, HACKOJNBKO Ccyd(O3HOHHBI TPYHT OTJIHYAETCH OT
Hecy(PO3HOHHOrO H OT CKOPOCTH (HJAbTpauHH (cM. HHxe 1. 2.20).

PacuerHbie 3aBHCHMOCTH JJ1s onpefeseHHst KoaddHuHeHTa GUABTPALHH
NeCYAHO-TPABEJNHCTHIX H 1EeGEHOUHBIX TPYHTOB

2.5. B rex cayuasix, koraa Ko3pdHuuHeHT GUHAbTPALHH 3aHlHlLae-
MOTO HJIH TOAOOpPaHHOTO HJsi o6paTHOro (GuAbTPAa necuaHo-rpaBHi-
HO-Ta/IeUHUKOBOrO HJIH 1e6eHOYHOro rpyHTa HeH3BeCTeH, ero 3Ha-
yeiHe NOJIKHO ONMpeae/siTbCsi MO PeKOMeHAyeMbiM HHxke dopmyaaMm:

a) no dopmyae npod. A. H. INarpaiesa:

ky= 25 dy, omfc; (4)*

~

6) mo dopmyae M. I1. [TaBynua, Mo H3BECTHHIM pacyeTHHIM mHa-
paMeTpaM rpyHTa:
3

k= A F—}Wd,,‘-’, cm/c, (5)

rine
4,0¢, 5 F—
A= ——VY—' 1/1360,10 5

1l — MOPHCTOCTb TPYHTA B AOJSIX €AHHHILB; ¢ — YCKOPEHHE CHJIbI
TsXKeCTH, cM/c? v — KHHeMaTHYeCKHHl KO3hOGHUHEHT BSA3KOCTH
BOab, cm2/c; do— muaMeTp (pUABTPALHOHHBIX NOP B IPYHTE, CM;
dy; — nuamerp GpakIHid TPyHTAa, MEHbIIE KOTOPHIX B €ro COCTaBe
coxepxutcsi 17 % mo macce, cM; keo, 10— Ko3bHIHEHT pa3HO3ep-
HHCTOCTH T'PYHTA; @) — KO3(GhHIHEHT, yUUTHIBalOmHHi GhopMy H Ie-
poxoBaToCTh (pakuUHii TPyHTaA: AJs IecCYaHO-TPaBHHHO-TAJeUHHKO-
BBIX TPYHTOB ¢ = 1,0; ansa mebeHouHbx TpyHTOB @ = 0,35-+-0,40.

Mpumeuanne. Gopmyant (4) u (5) cnpaBedHBLI LA JAMHHAPHOTO pexiiMa
GUIALTPAUHE H A5 JOGBIX 3HaueHHii kg, 10 M dj7 npu uMcie PefiHoabica, Bbpa-

JKeHHOM uepe3 AHaMeTp (HIBTPAUHOHHLIX TOp rpyHTa dp (Hau ¢uasrpa Dy);
onpenensiercs no dopmyJe

kf.]do

Re, = < 60. (6)

IIpu Rey > 60 snaueHue kosdduunenta duabTpanun k; onpexe-
Jasiercst o gopmyJe (7).
2.6. [lns OpHEHTHPOBOUYHLIX ONpenesieHHii 3HaueHHs Koahduuu-

eHTa (GHJIBTPAUHH TPYHTa MOXKHO II0JIb30BAThCs TNPHBELEHHBIM Ha
puc. 3 rpaduKOM 3KCIepHMEHTa/JbHBIX 3HauyeHHi KoabhduIHeHTa

* ®opmyasl (4) u (5) HACHTHYHBI.
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(buAbTPALHH NecYaHO-TPABHIHO-TAJIEYHHKOBBIX H 1eGeHOUHbIX TPYH-
TOB HJIH NPHO/HXKEHHOH 3aBHCHMOCTBIO JAJisi ONpeleseHHs CpelHero
3nayeHHs KodpduuHeHTa QUABTPALHH:

ke =~ 0,5-d%;, (5a)
rae di; B MM, a KoapduiuueHT GHAbTpAIHH MoJdyyaeM B cM/C.

Mpumeyanne. Ecau ko3apHuHeHT (HABTPAUHH TPYHTA onperesieH 3IKCHEpH-
MeHTaJIbHBIM NyTeM B Ja60OpaTOpPHBIX HJH MOJEBBbIX YCJIOBHAX, TO €O 3liayeHHe
l¢ MAOJIKHO BBHIXOAHTH 3a NpeAe]bl BepXHeH MWJH HHXHed rpaHdHub rpaduka
(puic. 3) mo JmHHH abcuHce, COOTBETCTBYIOUIEH 3HAYeHHIO dy; PaccMaTPHBAEMOro
rpyHTa.

Ecan 3HaveHHe &; BHIXOAHT 3a mnpejesbl OuepueHHHIX TpaHHL TIpadHKa, TO
9TC¢ YKa3bIBaeT, YTO 3HaueHHe k; ONpele]ieHO HenpaBHJbHO.

2.7. lns onpejeneHus cpefHero sHaueHus kospduunenra Guin-
TP&lHH MaccHBa IpyHTa (HampuMep, NPH3Mbl TJIOTHHBl HJIH IPYHTa
OCHOBaHHs), NPEACTaBJEHHOr0 «30HOH TPaHYJIOMETPHUECKOrO0 CO-
CTaBa TpyHTa», 3HaueHHe Rcp CJAeAyeT ONpelessTh 10 mapaMerpam
KPHBOII OCPeIHEHHOro rpaHyJOMETPHYECKOTO COCTaBa TPYHTa AaH-
HO 30HHI, M0 GopMynam (4), (5) uau (5a).

Kamennas HaGpocka

2.8. last onpenejeHust Ko3p@HUHEHTa (HAbTPALHH KaMeHHOM
HaGpockH (pBaHBIi KaMeHb, me6eHb) AJsi yCJIOBHA Typ GyJeHT-
HOit QHABTPAUHH peKOMeHAyeTcs TMoJb30BaThcst (HOPMYJIOH
npod., nokropa texH. Hayk C. B. Us6ama: *

T —
. = 20,4 —2——1/D,, cu/c. ’
k.= 20,4 /I—nV 5, CM/C (7)

Ilna yno6erBa pacyeroB ¢opmyna (7') MoxeT 6bITb NpeacTaB-
JeHa B CJelylolleM BHIe:

k=241 Y VD, v/, (7)

rige n— NOPHCTOCTb MaTepHasa KaMeHHOH HaGpOCKH B JOJSIX eIH-
unubl; Ds 2 D17V keo, 10— 3OEKTHBHHA B reOMeTPHYECKOM OTHO-
LIEHHH CpelHH{l JHaMeTp pa3HodpPaKUHOHHOH HabGpocku, cM; D7 —
LHaMeTp ¢paxkuHii KaMeHHOH HaOpOCKH, MeHblle KOTOPHIX B ee
coctaBe cogepxutcs 17 % mo macce, cM; Reo, 10— KO3 ULHEHT
Pa3HO3€PHHCTOCTH KaMeHHOH HaOpOCKH.

Jas onpenesienuss kospduiHeHTa GUABTPALHH KaMeHHOH Ha-
OpOCKH HJIs YCJIOBHH JTaMHHaApHOH (GHJABTpPAaLHH cCraeLyer
nosb3oBathes hopmyiamu (4) uan (5).

TpemuHoBaTas ckaaa

2.9. KoaddHiueHT QHABTPALHH TPEIIHHOBATHIX CKAJbHBIX MOPOL
(rpyHTOB) OCHOBaHHsi (ZHa6a3bl, rPAHUTH, AOJOMHUTH, H3BECTHSKH,

* PykoBOACTBO MO pacyery TypOyJeHnTHoH ¢HJbTPaUHH B KaMeHHO-HaGpoc-
HBIX FHAPOCOOpYKeHHAX, — JI.: Dueprus, 1975,
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necyaHHKH H Ap.) PeKOMeHAYyeTCs ompele/isiTb 4epe3 yAeJbHOe BO-
JIOTOrJIONIeHHe CKaJbl ¢, J/MHH, (6e3 ycTpPOHCTBAa NOPOroCTOSLIHX
OMHITHBIX OTKayek) no sMnupHuecko#i 3aBucumoctu I'. X. IlpaBen-
Horo [23]:
kCK = 0[4,5—1g (2004)]&, M/CYT, (73)

rae o — NONPaBOYHHI KO3(D(HUHEHT, 3aBHCALIHHA OT ¢:

g, A/MHH o

0,001—1

1—10

10—20

0

0—1,8

0—2,0
20—50 0—10

B b

B

OnpeneneHHe pacyeTHOTO AHAMETPa (HIBTPAUHOHHBIX MOP
B HECBSI3HBIX IPYHTax

Huamerp GHALTPALHOHHHIX TNOP TIPYHTOB SBJSETCS BaXHBIM
pacyeTHHIM napaMeTpoM JJsi noabGopa cocTaBa rpyHTa AJst QHIBT-
pOB, pelleHHss BONPOcoB Cy(H(PO3HOHHOCTH H (HIBTPALHOHHOH NPOY-
HOCTH TPYHTOB OCHOBaHHsI M I'DYHTOBBIX COODPYKEHHH.

2.10. 3aBHCHMOCTH AJs ONpejeieHHs] CPelHero pacueTHOro AHa-
meTpa (GHJIBTPALHOHHBIX NMOP dp B HECBA3HBIX l1€CYaHO-rPaBHHHO-
rajleyHUKOBHIX M LIe6GEHOUHBIX TPYHTax MoJydyaeM H3 ¢popmya (4) H

(5):

k.
dy=1,12 ]/ng%, 8)
dy = C 1 d, (9)

rne o as—
C = 0,46V kso10 » (10)

GykBeHHble 0603HAYeHHs1 Te e, uTO H B popMyaax (4) u (5), npu-
yeM 1o ¢opmyae (8) do, onpeiensiercs B ¢M TNpPH 3HAaueHHH A
B cM/c.

OnpenefieHHe pacueTHHIX AHAMETPOB CBOA00GPA3YIOMIKX YACTHIL
Ha KOHTAaKTe CONMPAKEHHA FPYHTA C GHABTPOM

2.11. Pasmep pacueTHBHX AHAMETPOB CBOAOOGPA3YIOLIHX YaCTHIL
rpyHTa onpejeJsieTcsi H3 yCJOBHS HeNpPOCHNaeMOCTH.

HenpocrinaeMocTh MeJKHX YacTHIl TPyHTa B KPYNHO3E€PHHCThI
rpyHT obecrneuHBaeTcss B TOM cJyuae, eClH B KOHTaKTHOH ob6jacTu
MeXAy HHMH 00pasyloTcss YCTOHUYHBBE CBOAHKH H3 MEJKHX
yactuy, (puc. 4,a). CnenoBarenbHo, 4TOOb 00eCHeYHTb HEMpPOCHI-
NaeMoCTb YacTHI CKeJeTa 3allHIaeMOro rpyHtra B INepBbI CJOH
o6paTHOro ¢uabTpa, HagO noaobpaTh TaKOH €ro rpaHyJoMeTpHYe-
CKHIi COCTaB, NMPH KOTOPOM B KOHTaKTHOH o6sacTH Moryt ob6paso-
BaThCs YCTOMUYMBBIE CBOAHKH H3 6ojiee MeJKHX 4YacCTHIL CKeJieTa
3alHIaeMOro rpyHTa dr.
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Ecnn nepBuifi cjofi 00paTHOro ¢H/AbTpPa JEXKHT Hag FPYHTOM,
TO NMPOYHOCTH U YCTOHYHBOCTb KOHTAKTa MeXAy HHMH OO6YC/OBJ/IH-
BaeTcsi TeM, 4YTO B HeM OOpasyloTcs M3 YaCTHI CKeJeTa FpVHTa
ycToduuBble cBogHKH. [103TOMY uvacTHuBl rpPyHTa He NPOHHKAIOT

8)  ~g150,

Puc. 4. Cxembt
a — conpsmeHHs TpyHra c  GHAbTpOM:  d — 3alUlHliaeMblit TPYHT;
d,, — cBOL00GPA3YIOULHE UYaCTHURW TPYHTE, I)f ~— QYHKUHH TIDPYHTa

duabTpa; Do—cpenuﬂﬂ AHaMeTp Tnop rpyHra $uabTpa; 0 — YCAOBHS

BbiHOCA H3 TIPyHTa CYPPOIHOHHBIX wacTHW d.; 6 — PACKAAAKH (pac-

CJ0eHHst) (GpPakuHi B IPYHTe; K ONpeaelieHHIo HeDaBHOMEPHOCTH erc
PACKJIAJKH — 3 H MAaKCHMaJIbHOrO paaMepa ¢GHIbTPALHOHHLIX HOP
B TpyHTe Dymax; ¢ — BhIHOC MeJKHX dpakunit d.; H3 KOHTaxKTHON
064acTH TpyHTra (OpH ¥ > v. ), 3allHLIaeMOro o6paTHBIM  QHALTPOM.

B CJoit QUABTPA, TaK XKe KaK H YaCTHUB QHJAbTpa B rpyHT. B takux
cjaydasix HHOrZa roBopsaT, 4To (HHABTP HE NMPOZABJHBAETCS B 3alH-
1maeMbli HM TPYHT.

2.12. MHorouuc/jeHHbie ONBITHL C OLHO3EPHHCTHIMH H pPasHO3ep-
HHCTBIMH (QHJABTPAMH [OKa3aJ/i{, 4YTO YCTOHYUHBBHIE CBOAHKH oOpa-
3yi0TCss B TOM cJjydae, Korja AauHameTp nop (HUAbTPA npeBbIILAeT
nHaMeTp cBoAOoOpa3yIoLiKMX YacTHU He 6oJiee yeMm B 1,8 pasa.

YcioBHe HeNnpoCHNAaeMOCTH TPYHTA B (HJBTP MO3ITOMY
BLIpAXKaeTcs B BHAE

D
HJTH
der 2 0,56Do, (12)

rae Do— cpelHHii AHAMeTp NOp B MepBOM cJjoe (uabtpa; der—
LHaMeTp CBOAOOGPA3yIOUMX YACTHIL B KOHTAKTHOH 06JacTH rpyHra
u ¢uanTpa (puc. 4,a).

[ToncraBasia B 3aBucumocTs (12) sHauenne Dy u3s (8) u (9)
Jisi OnpeleJieHHA AHAMETpOB CBO,IlOOépaSy}OLU.HX YacTHL, COOTBET-
CTBEHHO TOJYYHM CJelyHLiHe pacueTHbie GopMy.Ibl:
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vy
do>395 |/ oL (13)

- n
dee - Ciy=7 D, (14)
rae

6
C, = 0,252 V koo ; (15)

ny, ki, kg0, 10— nopHcTOCTh, KOIDODHUHEHTH (GHIBTPALHH H Pa3HO-
3€PHHCTOCTH TPYHTa NMepBOro cJa0si GHIbTPA.

OnpeneneHde pacueTHBIX Pa3MepoB dcr Ias cyddHO3HOHHOro co-
C1aBa rpyHTOB cM. Huxe 1. 2.21, 3aBucumocts (32).

2.13. Ilpn BHIGOpe nHameTpa CBOLOOOPA3YIOIIHX YacCTHIL 3allH-
11aeMOro rpyHTa HafO0 YYHTBIBaTb KaTEerOPHIO FPYHTA, CTeNeHb pas-
HO3ePHHCTOCTH ero, (opMy KPHBOH TIDaHyJIOMETPHYECKOTO COCTaBa
(ans cydhdo3HOHHBIX TPYHTOB), pPeXHM GUIBTPALHH, a Takxe
KJacC COOpYXKEeHHsi H YCJOBHs MNpPOH3BOACTBa paboT Mo YKJaalake
dunbrpa. [IpakTHyeckue PeKOMEHIAUMH MO 3TOMY BOMPOCY AAKOTCS
B pasaene 3.

Onpenenenne pa3mMepoB CyGEPO3HOHHBIX YaCTHLL
B necyaHo-rpaBesHcTOM (eGeHOYHOM) FpyHTE

2.14. MexaHnueckass cyd®do3Hs B NnecyaHO-rpaBeJHCTOM TPyHTe
6yneT pa3BHBATbCH, €CJHH B HEM HMEIOTCS TakHe YaCTHIb, AHaMeTp
KOTOPBIX MeHblLle AHamMeTpa HauOOoJbluero (GHABTPALHOHHOTO XoAa
B rpyHTe do™2X, H ec/iH CKOPOCTb (OHJIbTPALHH 00Jbllie KPHTHUECKOIl
v > ve,. YacTHUB TPyHTA, HMEIOLIHE MeHblLUHe pa3Mephl, YeM [AHa-
MeTp HauboJsibllero GHAbTPALHOHHOIO X044 B IPyHTe, Ha3bLIBAIOTCSA
cypdO3HOHHB MH, TaK KaKk MOryT ObiTb BbIHeCeHbl (HJbTpa-
LHOHHBIM MOTOKOM H3 rpyHTa [IPH CKOPOCTH (HJbTPALHH BhIlLE
KPHTHUYECKOH.

CaenoBaTespHO

d<dp™, (16)

rie d.i— aHameTp cyd¢Oo3HOHHBIX yacTHL (puc. 4,6).

2.15. InamMeTp MaKCHMaJbHOro (H/JABTPALHOHHOTO XOAa Onpeje-
JIAeTCsl CeAYIOUIMMH 3aBHCHMOCTAMH (C YYeTOM cerperauHH TpyH-
Ta):

max __ vk,
do =7,12x Yo (17)
do™ = "Cﬁd“. (18)

rie x — KO3(p(QHIUHEHT HepaBHOMEPHOCTH PacKJaldKH YacTHIL B TPYH-
Te, HWIH Ko3bduuUHeHT JOoKaJdbHOCTH cybdo3uu
(puc. 4,8); C—mno ¢popmyse (10).

KosdpdpHunent » 3aBHCHT raaBHeiM o6pasom oT KoaddHuHeHTa
PazHO3ePHHCTOCTH rpyHTa. C HEKOTOPHIM 3aNmacoOM MOXHO NPHHSTh:
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a) AJs rpaHyJOMETPHYECKOrO COCTaBa TPYHTOB ¢ Kg, 1o < 25
% = 140,05k¢0, 10; (19)

6) s TPaHyJOMETPHUECKOIO cOCTaBa TPYHTOB ¢ Rgo, 10 > 25
(puc. 4, a)

#=0,35(2 + Ve, 10)- (20)

2.16. MakeHMMaabHYI0 KDYNHOCTb uacThl d¢i , NepeMelleHue
KOTOpbIX BO3MOXXHO BHYTPH TPYHTa M KOTOpbie MOryT ObITh BbiHe-
CeHhl H3 Hero NpH He3allHLEHHOM BHIXOAE, T. €. MPH OTCYTCTBHH
oGpaTHOro GHJAbTPAa H APYrHX 3aLIHTHHIX CPEACTB, CJAEAYeT Haxo-
[HUTb TI0 TaKOH 3aBHCHMOCTH:

dm < 0,77d5™, (21)
< e T, (22)

rae C no 3asucumoctd (10): C = 0,46 ka, 10-

2.17. Koraa rpyHT 3amHmaercs OO6GpPaTHBM (GHJABTPOM,
TO, KaK YKa3aHo BHIllle, B KOHTAKTHOH 06J1aCTH H3 COOTBETCTBYIOIHX
YacTHIL TPYHTa 06pasyloTCs YCTOHYHBHIE CBOAMKH. [ljisi paspylueHHs
TaKHX CBOJAHKOB Tpebyercsi 6osiee cylllecTBeHHoe BO3aeHcTBHE PHIIL-
TPALHOHHOrO MOTOKA, yem [/ CBOOOAHOrO BHIHOCA YaCTHIL TOH XKe
kpynHocTH. [TosToMy cBomoo6pasyiouiHe yacTHUB OyAyT JHMHTH-
poBaTh BHIHOC MEJKHX YaCTHIl H3 3allHLlaeMOro rpyHra.

Jduamerp cypdo3HOHHBIX yacTHU AJasi 06JacTH TpPyHTa, Hemno-
CpeACTBEHHO NMPHMBIKaIOIeH K NepBOMY CJol0 06paTHOro (uiabTpa,
ompejessieTcsi CJAeAYIOUIHMH JIBYMsSI YCJIOBHsMH: ycJjoBHeM (21),
T. €.

énlax < 0’77dglax

d,; <<td, (23)

rae {—xoadpduunent Cauxrepa, 3aBHCALLHHA OT xapakTepa pac-
MOJIOXKEHHST YaCTHI B TPYHTE H ero mopHCTOCTH. 3HaueHue { = 0,41,
KaK H3BeCTHO, COOTBETCTBYeT HaHOoJiee DBHIXJOMY CJOMXKEHHIO TPYyH-
Ta, a {=0,15— 10cTaTOYHO NJIOTHOMY CJIOXEHHIO IpVHTA.

ITepBoe u3 3Tux ychaoBuii (21) siBasieTcsi HEOGXOAHMEBIM, a BTO-
poe (23) — mocTaTouHbHIM. DTO 3HAYHT, uTO ecau 0,77 do™** > ¢d.r,
TO H3 3allHlaeMoro ¢HJLTPOM TPYHTA MOTYT BHIHOCHTBCSI TOJIBKO
T3KHE YaCTHUH, JHAMeTpP KOTOpPhX MeHbue fder. Ecnn ke Ider >
> 0,77d,™*, TO NPH COOTBETCTBYIOIUHX CKOPOCTAX (DHJIBTPALHH
6yAYT BRIHOCHTBCS H3 3aLHIAEMOro FPyHTa Te YACTHILB, AHAMeTPHl
KOTOPBIX YAOBJIETBODPSIOT ycJoBHIO (21).

KpynHocTh BBIHOCHMBIX (PH/IbTPALLHOHHBIM NMOTOKOM cy((O3HOH-
HBIX YacTHU d.; W3 KOHTaKTHOf 06J1acTH IpyHTa, HeNocpeiCTBEHHO
NPHMBIKAIOUIEr0 K NMEPBOMY CJOK0 (GHIBTPA, ONpPENeJHTCs H3 YCJO-
Buil (21) u (23), T. e. dei < 0,770dcr (puc. 4,2).
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[Tpunumaem { = 0,41, Toraa npu KPUTHUECKHX CKOPOCTAX (HJb-
TPaHH MaKCHMaJibHasi KPYNMHOCTb CY()(HO3MOHHBIX YACTHU TPYHTA
dei™, KoTOphle MOryT GbiTb BHIHECEHH H3 KOHTAKTHOH 30HBI TPYHTa,
3amuyumaemMoro ¢GHJIbTPOM, ONpeieasercs cJjaeaymolled 3a-
BHCHMOCTbIO:

dei™ < 0,32d.,. (24)

2.18. Pasmepnl cyhdO3HOHHBIX YACTHI B mepBOM cJjoe (HJAbTPa,
NpH HaJHYHH BTOPOro CJOf, CJAeAyeT onpelenasiTb Ha OCHOBAHHH
3THX Xe ycsaoBuil. Torza BMecTo 3aBHcHMOCTH (24) OyaeM HMeTb

D& < 032D}, (25)

rae uHpeke I ykasmiBaer, 4to D¢ H Der OTHOCATCS K MEPBOMY CJIOIO
¢uIBTPA.

Pa3Mepnl cyddo3HOHHBEIX YaCTHI[ B NOCAEAYIOIHX CA0SIX QHIBT-
pa onpefessioTCsl aHAJOTHYHBIM 06pa3oM.

PacueTHbie 3aBHCHMOCTH AJSi KPHTHHYECKHX CKOPOCTEHl H pajHEHTOB
cydpo3nn B necqaHo-rpaBejHcThix (weGeHOUHBIX) TPYHTAX

2.19. CxopocTh (HJABTPAIHH, NPH KOTOPOil HapyuaeTcs Ipe-
JejbHOe paBHOBecHe cy(phO3HOHHHIX YacTHI B IPYHTe, Ha3hiBaeTcs
KPHTHYECKOH cKOopocThbio cypdo3un OHa 3aBHCHT OT
KPYNMHOCTH BBIHOCHMEBIX YaCTHL, KO3pdHUHeHTa (PHIbTPALHH FPYHTA,
IIOPHCTOCTH €ro H xapakTepa DacloJIOXKeHHs yBJeKaeMblx (pHIbTpa-
LHOHHBIM NOTOKOM YaCTHL B IOpax IrpyHTa. BenHunHa 3TOH ckoOpoO-
CTH omnpeaeasieTcst cjeayloweii saBucuMoctbio A. H. Ilarpawesa:

Uer = ?Odcl V n:g k., (26)
rie @o— KO3(PGHUHEHT KPHTHYECKOH CKOPOCTH, PaBHBIil
%, = 0,60 (‘;— —1)fsin (30° + %) @7)

fe — npHBeAeHHBIA KO3Q@HIUHEHT TPeHHs, 3aBHCAIIHH OT CTeNeHH
3alleM/IeMOCTH BBIHOCHMBIX 4acTHL, GOPMH HX H XapaKTepa pac-
noJ0XeHHs cy(p(O3HOHHBIX YaCTHL B MOpax.

Ha ocHOBaHHH 3KCIepHMEHTaJbHHX HAHHHX MJs ONpeaeseHHs
NpHBEAEHHOr0 KO3(h(HLUHEHTa TPEeHHsT MOXHO DEKOMEeHIOBaThb CJie-
AYIOLLYI0 annpOKCHMHPYIOLIYI0 3aBHCHMOCTb:

f. = 0,80 — 1,87 + 0,006k, 1o. (28)

Ha puc. 5 aasa onpesesieHus koadbunuenTa f. npuBeieH rpapHuk
f« = [(kgo, 10), TA€ AaHBl COOTBETCTBYIOIIHE KPHBBlE, MOCTPOEHHBIE
C y4eTOM NMOPHCTOCTH FPYHTOB 1.

2.20. Oasi Toro, uto6bl He MPOHCXOAHJAO BbIHOCA CY(H(HO3IHOHHBIX
qacTHll dc; H3 TOJIH CY(DPO3HOHHOrO rpyHTa, CKOPOCTb (PHJIBTPA-
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LHH B HEM Uj HOJXKHA 6biTh MEHble WJIH paBHa JONYCTHMOH CKO-
POCTH 1Jis1 AaHHOTO TPYHTa:

U < Ugnon, (29)

LIDH 3TOM Ugon AOJKHA GbITh MEHblIE Uc C YueTOM Ko3hdHIHeHTa
HaleXHOCTH yn (cM. (26)), T. e.

1
Ugon = 5~ Uer- (30)
In
[Tpu cobawopesnu ycaoeusa (30) HapyuwleHHe (QHIBTPALLHOHHO-
Cy(pdo3HOHHOM MPOYHOCTH TPYHTAa B AAHHOM KOHKDETHOM cClyyae
IIPOHCXOAHTL He OyAeT (y. MPHHHMaercsi 1o ycJobHio (35)).

f'
s { D%
%
0
79 Pra
P AL
a5 P %
parsasess 4%
///// 4 L
P A & -
0,[/ 4/ P '/ . /0 :/
(1 r /////4 il ]
LA # ////// ;
P e ///4 pa. A A
23\ AX A A A A
: ¢ A AN AAAA r
// L "1 P :, Vs
// /’ y L /
L4 P ///// —
AA AV
A A
A
// v
o1 34
Z,
0 4 &8 12 B 20 2 28 3 3 P4
R RTIR

Puc. 5. Tpaduk f. = f(keo, 10)-

2.21. MakcumaJibHasg  KPHTHYECKAass CKOPOCTb  (PUJABTPALHH

B KOHTakTHOH o0O6JacTH TPyHTa, 3allHILAaeMOro oOpaTHB M

GrEABTPOM, AONKHA ONPEAENATLCS MO CJEAYIOLIeH 3aBHCHMOCTH:
max n

Ver = 0’32dcr‘?0 V & kr ’ (31)

v
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rae der — cBOROOGpasywolHe yacTHuL rpynra, a 0,32d. = dei, T. €.
Te cy¢p¢$HO3HOHHbIE YACTHILBI TPYHTa, KOTOpble OYAYT BBHIHOCHTHCS H3
KOHTAaKTHOH 30HBI NpH JA2aHHOM 3HAYEHHH U = vf‘r‘“.

IIpakTHKOH yCTaHOBJEHO, UTO BLIHOC H3 KOHTAKTHOH 30HbI HJIH
H3 TOJIUH IPYHTa MEJKHX CYy(P(HO3HOHHBIX yacTHL d¢; < dsy TNPOU-
HOCTb I'pYHTa He Hapyuiaer.

3pech H paJjiee MpH pacyeTax (HIAbTPALHOHHOH NMPOYHOCTH IPYH-
TOB AOMYCKaeTCsi MPHHMMATb BBIHOC H3 TOJIIH HJIH KOHTAaKTHOH
30HH TPYHTa MeJKHX Cyh(hO3HOHHBIX uvacTHl de; < dsi (CHuII
2.06.05-84). lonyckas BBIHOC M3 KOHTaKTHOI 30HBI rpyHTa cyddo-
3HOHHBIX HACTHI d¢; = dax (dse), monyunM der = 3dss (dsx) npu
pHIXJIOH ykjaaAkKe rpyHtra (cM. m. 2.17), a npu MJIOTHOH yKJajke
rpyuta (npu § = 0,15) dci = dss = 0,12dcr, oTKyAa der = 8dsssy-

W3 npuBeneHHOro ciaenyer, yto AJs cybPO3HOHHBIX TDYHTOB,
salllHilaeMblx 06paTHBIM  (DHABTPOM, pasMep CBOAOOOGPA3YIOMIKHX
(pakuuit cjaeayeT NPHHHMATb C Y4€TOM THAPOMEXAHHUECKHX YCJO-
BHIT QUABTPALHH 110 CJeAyIoLlell 3aBHCHMOCTH:

dcr = (3‘:"8)[13% }
der = (3+8)dsy.
2.22. KpHTHUYecKHii TpajAHeHT Hamnopa MO OTHOUEHHIO

K MeXxaHuHyecKol cyddo3uH rpyHTa B COOTBETCTBHH C (POpPMYJIOi
(26) ompepensieTcst 3aBHCHMOCTBIO

Jor = ool ) 2E (33)

unn no dopmysne, noayuenunoit I'. X. [IpaBeannM (c yuerom (GopMmbl
YaCTHI ¢y T'PYHTa H NPH OTCYTCTBHH 3HaueHHs Rr):

__ 7129, ,
Jop= mdu, (33"

rie GykBeHHble 0GO3HAYeHHsl MPHBENEHH B NpeAbIAYUIHX GopMyaax
(26), (9), (5).

Cornacio CHuIl 2.06.05-84 [1] npH oueHke (uJIbTPaLHOHHOM
IIPOYHOCTH TPYHTOB HEOGXOAHMO BBIMOJHHTH yCJIOBHE

1
Jestom <7~ Jer (34)

(32)

rAe yn — KO3(hGHIUHEHT HaJeXHOCTH, NPHHHMaeTCss B 3aBHCHMOCTH
OT KJacca COOPY:KeHHs, OMACHOCTH BO3HHKHOBeHHA Cyp@PO3HH H
np. yCJOBHH.

s rpyHTOBBIX THAPOTEXHHYECKHX COODYXKEHHH TNpH pacuerax
¢ HIbTPALlHOHHO-CY((HO3HOHHOH NMPOYHOCTH TPYHTOB DEKOMEHAYeTCs
NPHHHMATb 3HaueHHe Kod(p@HUHEHTa HaAeXHOCTH B COOTBETCTBHH
c ykaszanusmu CHull [1]:
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I xaace 1,=1,25

Il knace 7,=1,20
Il xnace 1, =1,15 (35)
IV kaace 1, =1,10.

2.23. [Ina onpejgeneHus AONYCTHMBIX 3HAueHHH rpajHeHTa Ha-
nopa Jzon AJS KaXKAOrO pPacCMaTPHBAEMOro KOHKpETHOro cydpdosu-
OHHOTO T'PYHTa PEKOMEHJYeTCsl BBIIOJHHTH CJEAYIOLIHE pacueThl.

Mo 3aBucumocTn (21) onpenmensercs dei . Ecan okaxercs, uto
de’™ > dausy, 10 no sasucumocth (33) uam (33') ompepeasercs
KPHTHYECKHHA rpaaueHT cyp(O3HH IJs BbIHOCA MeEJKHX (pakuui
dei = 3+5Y%, OT BHHOCZ KOTOPHIX NPOYHOCT TpYHTa He Hapy-
iaercsi, T. e. B popmyanl (33) uau (33°) caenyer BMecTo dc; noi-
CTaBaATb dsx — pa3Mep (ZHAMeTpP) YAacTHL paccMaTpPHBaeMmoro
rpYyHTa, AJs1 KOTOporo onpexaeasiercs Je.

B 3aBHCHMOCTH OT MOJIyYeHHOro 3HaueHHsi J., MO BHPAXKEHHIO
(34) c yuerom (35) ompegmensieTcs AONYCTHMBI rpajHeHT Hanopa
A4J1s1 J1aHHOrO KOHKPEeTHOro rpyHTa B pacyeTHOH 00JacTH (PHJAbTpa-
LHH.

B uensax obecrneyeHHs: (HIBTPALHOHHOH TNPOYHOCTH HECBSI3HBIX
Cy(p(}O3HOHHBIX TPYHTOB MO THAPDOMEXaHHUeCKHM YCJIOBHAM, T. €.
NpH HAaJHYHH [AeHCTBYIOLLEro rpajueHTa Hanopa Jest, m B pacueTHON
06J1aCcTH QHIBTPALHH, AONKHO YAOBJAETBOPSThCS CJAeAylOllee YCJo-
BHE:

d,
d, = 7,;97‘?:./“,, m< dss. (35")

Ecau ycaoBue (35’) He ynAOBJEeTBOPSiETCs, TO B TaKOM cJyyae
JOJXKHE ObITb MPEAYCMOTPEHbl COOTBETCTBYIOLIHE MEPONMpPHATHS IO
YAJHHEHHIO NYTH QUAbTPALHH H YMEHbUIEHHIO 3HaueHHS Jest, m.

2.24. MakcuManbHBIi KDHTHYECKHH TrpajHeHT Hamnopa B KOH-
TAKTHOH OGJACTH TPyHTa, 3allHUlaeMOro o6paTHHM P HAb-
T p oM, onpeaensierca mo caeaytomedi 3aBHcumoctd I'. X. Ilpasea-
HOro:

max 2,30:?0d 3
= 2 , 6)
cr V(Pldo € (
rie dc — AHaMeTp CBOAOOGPA3yIOLIMX YacTHU TPyHTa, 3allMliae-
moro oGpaTHbiM ¢uabTpoM. JlpyrHe o6o3HaueHHs Te XKe, 4TO H
B popmyaax (26)—(30).
JonycTuMblli rpagueHT Hanopa Juon = Jest,m ONpeAesisieTCss MO
3aBHcuMocTH (34) ¢ yuerom Jz; -, onpenessieMoro no popmyae (36).
Ecau npu stom ycioBue (34) He yHOBJIETBOPSieTCS, TO B TAKOM
caydae cjaeiyeT H3MeHHTb CcOCTaB TIPyHTa o6partHoro (HAbTpa
COINIACHO CJERYIOllel 3aBHCHMOCTH:

D < g, (36")

V?l‘]cnr“x
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rae Dof — nuamerp nop rpyHTa ¢puAbTPa, MO KOTOPHM Onpene/sieTcs
ero rpaHyJoMeTpHUecKHil cocTaB; J¢r — ompeseasiercss no ¢op-
myae (36); o, @i, dss — napaMeTpbl 3alHIIAEMOr0 TpPyHTA.

Onpejenenne AONYCTHMBbIX TPAAHEHTOB Hanopa B 06JacTH ApeHaxka
M Pa3MepoB APEHAXKHbIX YCTPOHCTB

2.25. TIpH npoeKTHPOBAHHH APEHAaXXHbIX YCTPOHCTB (TpyGuaToro
JApeHaxa, HacJOHHOrO H 1p.) HeOoOXOAHMMO YYHTHIBATb KaTEropHIo
COCTaBa FPYHTOB TeJjia H OCHOBAHHS MJOTHHBI (HX cy(pdO3HOHHOCTB),
THApOMeXaHHUYeCKHe YCJOBHs (HJIbTPaUHH B 006JacTH ApeHaxka H
pasMephl APEHaXXHbIX YCTPOHCTB, OT KOTOPBIX 3aBHCAT HaJeKHas
pa6ora apeHaka, ¢pHAbTPALlHOHHAS NMPOYHOCTb H YCTOHYHBOCTH CO-
OpyXKeHHs.

2.26. B cayuasx, KOrja rpyHT OCHOBaHHs H Tejla MJOTHHH siB-
asercst cyp(O3HOHHBIM, TO 6narofaps 3HAYHTEJNbHBIM IO BeJHYHHE
BBIXOAHBIM rpajHeHTaM Hanopa (pHc. 6) B o6nacTH ApeHaXa MOTYT
BO3HHKHYTb Ccy((O3HOHHBIE SBJIEHHSA, B pe3yJbTaTe KOTOPbIX MOXKeT
6bITb BHIHOC H3 TOJILH TPYHTa OCHOBaHHS H Tesla MJOTHHH cyddo-
3HOHHBIX (paKUHi B JApeHax (NMpPH He TLIATeJbHO MOAOOPAaHHOM
nepBom caoe GHABTPaA) HAH B 06GJACTH JpeHaXka NPOH30HACT KOJb-
MaTaxk rpyHTa, 4YTO MOXeT BhI3BaTh HapylleHHe paboThl gpeHa)Ka —
HexKeJaTesbHble NPOCAAKH, MOAbEM KPHBON AeNpeccHH H BbICAYHBa-
HHe (HJIbTPALLHOHHOrO IIOTOKA Ha OTKOC.

B uensx npenoTBpalleHHs yKa3aHHBIX BhILIE HeXeJaTedbHbIX
sABJEHHI, KpOMe TMpaBHJIBHO MNOAO0PAHHOrO cocTaBa (HJILTPOB,
LOJIKHBl ObITh H NMPaBHJBHO HaMeuYeHbl COOTBETCTBYIOLLHE pa3Mephl
JApeHaxa (ApeHaX<HOHl NPH3MH), OT pa3Mepa KOTOPHIX 3aBHCHT Be-
JHYHHA BHIXOAHBIX TPaAHEHTOB Hamnopa B JApeHa)X, HOpMaJibHas
paboTa ApeHa)a H HCKJIOUAOTCs yKa3aHHHIe Bbille HexXe/aTelb-
Hble nedopMaLHH.

2.27. Uto6bl He NPOH30LLIO YKa3aHHHIX Bbille jaedopMaltHii
rpyHta B 00J1aCTH ApeHaXKa, pa3MepH ApeHaXHOH NpH3Mel (pHc. 6)
JACJ/XHB GBITh TAKHMH, 4YTOObl BBIXOAHOH TpajHeHT Hamopa Jsux
6bl71 Gbl MeHblle HJH paBeH JONYCTHMOMY, T. €. AOJXKHO YAOBJET-
BODPSATbCS OCHOBHOE YCJIOBHE:

Jsuxgjmn :-Ic,'.‘rl"', (37)

rae ya = 1,10--1,26 — xo3bpHUHEHT HaZekKHOCTH, cM. (35); Jeor —
KPHTHYECKHHI TpaJHEeHT Hamopa JJs JaHHOTO TpyHTa TejJa HJH
OCHOBaHMs MNJIOTHHB, ompejensieTcsi no ¢opMyie (33) wau (337),
npuyeM dei < dsx.

2.28. BesnunHHa BBHIXOAHOrOo rpajHeHTa Hanopa Jsux B ApPEHaX-
HyI0O MPH3My 3aBHCHT OT (DHJbLTPALLHOHHOrO pacxoaa Q, mocTynaro-
niero B ApeHax, Ko3(pdHUHeHTa (HIbTPAUHH TPyHTa OCHOBAHHS
HJIH TeJMa IUVIOTHHB H OT MJIOWIAJH XKHBOrO CeyeHHs: (HJIbTPaLHOH-
HOro NMOTOKa NPH BXOAE B APEeHaxKHyIo npusmy (pHc. 6).
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VuuthiBasi, 4T0O B 06G/JIaCTH JpeHa)xxa (HU/IBTPALHs MPOHCXOAHT
NpH OJHOMEPHOM TEeYEHHH, 3Ta 3aBHCHMOCTb MOXKeT OHTh BhHIpa-

’KeHa no 3akoHy lapcu:
‘/Bhl,\' - _Q__ (38)

Y
lept

ra¢ Q — puabTpauuoHHbii pacxox Ha 1 m. M, m3/c; kr— kKo3pdu-
IHEHT (HJIbTPAIlHH TPYHTA OCHOBAHHSA HJH TeJla MJOTHHB, M/C;

a)

Puc. 6. K pacuery ApeHaxHHX MPH3M

a — rpy6uathifl Apesax; 0 — HacJAOHHBIA JapeHax; [ — ApeHax-
Hasg NPH3Ma; 2 — KPHBas JeNpPecCHH; J§ - BO3MOXHOEe YBeJHYeHHe
pPasMepoB  NPH3MbLI; a — Rau6oablag TAYGHHAa TIPOMeEpP3aHuN,
lj+12+13+14=L(L1)~—CMOlI0HHbm nepuMeTp  ApeHaxkHOR  npH3-
MbI; k!—xoatmbuauem GHAbTPAUKH TPYHTAa OCHOBaHHA (Tena)
nJAoTHHLL, Jamx — TPafHEHTHl Hamopa: KPHTHYECKHR TDYHTa H

cre
BHIXOJHOH B HApeHaX.

® — IJIOIaAL XHBOTO ceyeHHs (QHAbTPALHOHHOIO IMOTOKAa, BXOAS-
IIEr0 B JAPeHa) H OTHeceHHast K | M IJHHH ApeHaxa: @ = |-L =
= 1(L+l+1s+1), rae L =1+do+1s+1s; L— cMoueHHblI nepH-
MeTp JpeHaxKHoH npuaMbsl (puc. 6), oT paamepa KOTOpPOro rJaBHBIM
00pa3soM 3aBHCHT BeJHYMHA BBIXOJHOTO rpaAueHTa Hamopa Jaux,
YTO yKa3biBaeT Ha HeOGXOAMMOCTb DAallHOHAJBHOTO Ppa3MelleHHs

(MecTOMmOMIOXKEHHA) ADeHaXka.
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Ecau ycnoBue (37) He yaOBJeTBOPSI€TCS NMPH HaMEUEHHBIX pas-
Mepax JAPeHaXKHOH NPH3Mbi, pa3Mep ee cleldyeT YBeJHYHTb, Kak
llokasaHo Ha pHc. 6,a, 6.

2.29. Ilpn Hecy(pdO3HOHHBIX TpYHTax Tejda H OCHOBaHHs NJIO-
THHB BeJHYHHA BBHIXOAHOrO TpajHeHTa HANopa B APEHAKHYIO
NPH3MYy AO0JIKHA ObIThb

Jeux < 0,75=1,0. (39)

Npumeuanue, [lpuseneHHbie Bblllle peKoMeHAauHH MOTYT OGbiTb MHCHOAB3O-
Balbl QJIS pacueTa APeHa KHbIX KaHaB, APEHAMKHBIX NMPH3M H AP.

OnpeneJsietine pa3mMepoB KOAbMATHPYIOLIUX GHABTP HACTHI

2.30. BbiHOC ¥3 KOHTAaKTHOH 006JacTH TPyHTa, 3allHLIaeMOro
(1abTpoM, HeBOJBLWIOrO KOJIHYECTBA MEJKHX YacTHI He Hapyliaer
NPOYHOCTH H YCTOHYHBOCTH €ro u Moxer ObTh gonyctuM. Oanaxo,
€CJIH BblHECCHHbIE M3 IPYHTa MeJKHWe YaCTHUbl OTJAOXKAaTCSA B Q)HJIbT-
pe, TO (HAbTPALHOHHAA CMNOCOOHOCTL €ro MOMXeT 3HaYHTeNbHO
yMeHbWIHTbCSA. [109TOMY NpH NPOEKTHPOBAHHH (PHUIABTPOB TpebyeTcs
3HAaTh KPYNHOCTb T€X YaCTHL, KOTODHEE MOTYT OTJaratbecsi QHJAbBTPa-
LLHOHHBIM MOTOKOM B [MOpPax cJoeB (PHAbTPA.

Kak yxe oTmeuasoch, npouecc OT/IOMKEHHA MeJKHX YacTHLL
IpyHTa, HecOMbIX (HABTPALUUOHHBIM TMIOTOKOM, B MOpPax TpPYyHTa,
B KOTOPOM MPOHCXOAHT (PHIBTPALIHS, HA3bIBACTCSI KON bMAaTaXKeM
rpyHTa. Ot/araemMbie NMPH TAaKOM Npolecce MejKHe YacTHULI rpyHTa
HA3BIBAIOTCS KOJMbMATHDYHUHMH YaCTHLUAMH.

[Ipouecc KonbMaTaxa B AaHHOM TPYHTe BO3MOXKEH, €CJH CyMMa
JAHaMeTpa KOJbMaTHPYIOLLeH YacTHUB dx M ABOHHON TOJALIMHB 0O6-
BOJIaKHBAIOHMIEeH ee NJEeHKH CBA3aHHOH BOAb 28« MeHble, 4eM aHa-
MeTp (PHABTPALLHOHHOrO XOAa B TrpyHTe dy W OOJblle, YyeM KPHTH-
yecKkMfi (HaHMEHbIUHI) AHAMETP KOJbMATHPYIOUIHX 4acTHU dx™i".

ChnenoBaTenbHO, NpOLECC KOJAbMaTaxka NepBOro cjosi (uibTpa
BO3MOXEeH, ecJiH

i ™
Dy>d+ 25, > di™. (40)
Tak Kaxk B paccMaTpHBaeMOM CJydae MOKHO TIOJGKHTb, 4YTO
dy+28x = 1,1d.;, (41)

To BMecTO (40) umeem
Di>1,1d,;> d™ (42)

KpuTHUeCcKHii AHAMETP KOJbMAaTHPYIOUIHX YAaCTHI[ COrJIaCHO naH-
Heim A. H. [TarpauieBa

hr'nin =2 (43)

IIPHYEM Q. 3aBHCHT OT (DH3HKO-MeXaHHYeCKHX CBOHCTB KOJbMaTH-
PVIOUIHX YAaCTHIL H KOJbMATHPYEMOrO rpyHTa, a TaKXke OT 4YHCJAA
PeitHombaca Reo. [as npakTHYeCKHX pacueToB MOXKHO PeKOMEHJOo-
BaTb CJEAYIOILHE 3HaueHHs 3TOro napamerpa (taba. 1).
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Tabauya 1

KoabMaTHpyOlUIHe YaCTHLBI, MM l as ‘ Re,

Muaesatsie, ot 0,01 g0 0,05 4,
Meakuit necok, ot 0,05 no 0,25 3,
Cpeanuii necok, ot 0,25 a0 0,5 2

oo

MakcuMaJsibHasi KPYITHOCTb BBHIHOCHMBIX (DHJIBTPALHOHHEIM IOTO-
KOM YacCTHI[ H3 KOHTAKTHOH 06JiacTH cy(p(o3HOHHOrO rpyHTa, Hemo-
CpeACTBEHHO NpPHMBLIKAIOUEH K NepBOMYy cJowl GHJAbTPa, ompene-
JsieTcs, KaK yKasbiBaJaochb Bbiie (cM. m. 2.17), mo 3aBHCHMOCTH
(24), 1. e.

a5 < 0,324,

ﬂpumeqauue. CJ[EH,OBBT&JIBHO, MEJKHMH YacTHUAaMH, KOJbMAaTHPYIOIIHMH Mep-

Bhiil ¢JI0il GHABTPA, MOFYT GbITh YaCTHUb dei << dpj

2.31. Uro6bl BbIHOCHMble (DHABTPALLHOHHEIM MOTOKOM MEJIKHE
Y4CTHUB TPYHTa d¢; H3 KOHTAaKTHOH 0GJacTH He KOJbMaTHPOBAaJH
nepBHil c10it GuaAbTpa, corjacHO 3aBHCHMocTaM (42) u (43) nonx-
HO BBINOJIHATLCA CJlelylollee YCJIOBHE:

Dl
d, < —-1'12* (44)
HJIH
D> 1,1a.d,,. (45)

IToacTaBasis B 3TO cOoTHOLIenHe 3HaueHHe Dy! u3 popmyan (9),
nojiyyaeM ycJoBHe HeKOJbMAaTHPYeMOCTH MNepBOro CJOs
buabTpa
1,11 —nyp)a,

[~
Dl? = nfc

d,, (46)

rae C = 0,4616/7350, 10, H1H B GeapasMepHoil ¢opMe (KpHTepHHi
HEeKONbMaTHPYEeMOCTH)

Dy Md=-np
dm' = n/C #*

(47)

2.32. Ecan ycaoBusa (44)—(47) He ynoBieTBOPSIOTCS, C/eAyeT
H3MEHHTb NPHHATHI AHAMeTP CBOAOOGPA3YIOUIHX YACTHL der.

Torpa, npuHsB no ycjaoBHio (45) sHauenue Do! = 1,8dcr, moay-
YHM dcr = O,GIdCia*-

ITo sTOMY 3HaueHHIO dc- HaXOAHM HOBoe 3HaueHHe D7 H 1O 3a-
BHCHMOCTH (3) NOJIy4HM HOBYIO KPHBYIO HecybGhO3uOHHOrO rpaHy-
JIOMETPHUECKOr0 COCTaBa I'DYHTA NMEepBOro cJos ¢GHAbTPa, KOTOPHIl
GynerT yAOB/JETBOPATH YCJNOBHIO HEKOJbMAaTHPYEMOCTH.

2.33. Ilpn mnopGope TrpaHyJOMETPHUECKOTO COCTaBa MEPBOro
cj10s1 QHJAbTPAa M3 HMEIOUIHXCA KapbePHHIX TPYHTOB COCTaB Hecyd-
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¢ o3HOHHOrO rpyHTa (QHJABLTPA NOJKEH YNOBJETBOPSTb YCJIOBHIO He-
npccunaeMoctd (12) npu naHHOM 3HaueHHH dcr, @ M CYybdO3HOH-
HOro cocTaBa, KpoMe 3TOro, HeoGXOAHMO BBLINOJHHTbL H APYTHe Mpo-
BEPKH €ro MPHroAHOCTH corJyiacHo . 2,19—2.28.

3. METOOHKA NMPOEKTHPOBAHHSA OBPATHbBIX ®HJIbTPOB,
SAUIHILAIOUIHX HECBSA3HBIE I'PYHTHI

OGuiHe yKa3aHus

3.1. Ina ycrpoiictBa 06GpaTHHIX (HABTPOB NOKHB INpHMe-
HSThCS JIHIIb HEeCcBsI3HblEe eCTeCTBEeHHble HJIH HCKYCCTBEHHO moJiyyae-
Mble 'PYHTH H3 TBepAbIX H IJIOTHHIX KaMEeHHBIX MOPOJ, He coaepxKa-
HIHX BOJOPACTBOPHMBIX coJieil (cM. m. 1.22).

3.2. CoctaB o6paTHOro ¢uJabTpa MOXKeT GhiThb 3aNPOEKTHPOBaH
Hecypdo3uoHHH M. Torna u npH oueHp GOJBIIHX TPagHEHTaX
Haropa BBLIHOCA MEJKHX YacTHL TPYHTa H3 (HJAbTPA NPOHUCXOAHTH
He Gyaer. OxHako Takoe TpeGoBaHHe AJisi (GHILTPOB He SIBJASIETCS
o6si3aTesibHBIM, TaK Kak B (HJAbBTPax rpajHeHTH Hamopa B pac-
CMaTpPHBAeMBIX MPAKTHYECKHX 3ajayax AOCTAaTOYHO MaJihbl. IIoaTomy
cocraB o6paTHOro (HJIbTpPAa MOXKeT OBITb H CYDDO3IHOHHBI M,
auiib Gl B HEM He BO3HHMKAJIO OMacHOH MeXaHHYeCKOoH cyh(o3HH.

Ouenka HecyddosnoHHocTH (Cydd0O3HOHHOCTH) TPYHTOB H ONpeneneHHe
NpoueHTa BHIHOCA

3.3. Tlpucrynas x noa6opy cocraBa o6paTHOro HJAbTPA, Nperi-
e Bcero HeoOXOLMMO ONpelesHTb, K KaKOH KaTeropHH OTHOCHTCS
3aJaHHBIH COCTaB 3allHLIaeMoro (GpHALTPOM TrPyHTa, a TaKiKe Kapb-
epHbIl HJH HCKYCCTBEHHO MNOJiydaeMblii TPYHT, NpeAHa3HaYeHHBbI{l
Asisi (QUIbTPA, SBJAIOTCS JH 3TH TPYHTH CyO(HO3HOHHBIMH HJIH
HecydPHO3HOHHB MH.

Jlas peleHHst 3TOro BONpOCcAa PEKOMEHAYIOTCS ABa crocoba:
nepBBI Crnoco6 xapakrepusyer HecY®HO3HOHHOCTH TPyHTa,
KOrjla M3 €ro TOJILH NpH JIoGHX CKOPOCTAX (PHAbTPaUHH He Oyaer
IIPOMCXOAHTbL BHIHOCA CAMBIX MEJKHX YacTHU dmin. BToOpoil crnocob
XapakTepH3yeT TPYHT Kak NpaKTHYeCKH Hecyddo3uoH-
H bl H, H3 KOTOPOro JONyCKaeTcs He3HAUYHTEJbHHIH BHIHOC MeJbyaii-
UIHX €ro yacTHl, Ho 6e3 HapylleHHs NPOYHOCTH H YCTOHUHBOCTH

rpyHTa.
TepBsuiit cnoco6

3.4. Tlo 3anaHHOMY rpaHyJOMETPHYECKOMY COCTaBy 3alllHllae-
MOT'O TPYHTa, €ro MOPHCTOCTH N H KO3(PPHUHEHTY DHIbTPAUHH R:
olpepessieM 1Mo OAHOH 3 3aBHcuMocTeir (17) mam (18) anamerp
MaKCHMaJbHOro (HAbLTPAIHOHHOTO Xx0la B rpyHTe do™2*, [lanee,
N0 KPHUBOH TPaHyJOMETPHYECKOro COCTaBa 3aAaHHOrO IpyHTa Ha-
XOIHM MHHHMAJbHBIH NHAMETDP €ro 4acTHU dmin.

Ecuau okaxercs, uTo

di™ = 0,77d0™ > dmp, (48)
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TO IPYHT CJeAyeT cYHTaTb CY® (G O3 HOHHBI M; H3 TAKOro rpyHra
MOTYT BBIHOCHTBCSi BC€ YACTHIbI, KPYMHOCTb KOTOPBIX MEHbILE HJIH
paeHa dci, €CAM CKOPOCTb GHALTPALMH U GyleT Goabule KPHTH-
YeCKOH Ucr.

Ecau okaxkercs, 4To

g'lax = Ov 77d(t)“ax < dmm' (49)

TO TPYHT cjeayeT CUHTaTb Hecy(dp P O3HOHHB M.

M3 Takoro rpyHTa He MOryT BBIHOCHTbCSI H CaMbie MeJKHE ero
YacTHUB — ds%, ds5.

3.5. OmnpenesieHHe MaKCHMaJbHO BO3MOMKHOTO MPOILEHTa BLIHOCA
H3 CY((O3HOHHOrO TPyHTa (MO reOMEeTPHYECKOMY KPHTEPHIO) IpO-
H3BOAHTCH ciaeayloumium ob6pasoMm. [To saBucumoctd (17) uau (18)
HaXOAHM MaKCHMaJbHbI AuaMeTp (HIbLTPALLHOHHOrO X0la B TPYH-

Te, Mo 3aBHCHMOCTH (21) BbIUHCJsieM JHAMETP BBLIHOCHMBIX YaCTHIL

ci ' M 0 KPHBOi TPaHy/JOMETPHYECKOTO COCTaBa FPYHTa ompeje-

JsieM HCKOMBIH MMPOLECHT BLIHOCA.

Bropoit cnoco6

3.6. I[lpakTHka nokasbiBaeT, YTO ecaH H3 rpyHta OyiavT BbiHe-
CeHbl caMmble MeJKHe YacTHULI B KOoJaHuecTBe He Gojaee 3—5 9% mno
Macce, TO NPOYHOCTb M YCTOHYHBOCTb TPYHTa MNPaKTHYECKH He
Hapyuaercs. CilenoBaTe/lbHO, TpaKTHYeCKkH Hecypdo3HOH-
HLI M TPYHTOM MOXHO CUMTAThb TaKOM TPYHT, H3 KOTOPOI'O MOTYT
OBITL BblHECeHbl (PHJIBTPALHOHHBIM MOTOKOM MeJjbyailiiie YacTHIbI
He Goaee 5% no macce.

KapbepHblii HAM HCKYCCTBEHHO IOJIyuaeMblil rpyHT, npenHasHa-
yeHHBI AJ51 QHIAbTpA, WJAH [PYHT, 3alidulaeMslt o6paTHbely QHIALT-
POM, CJeAVeT CYHTAThb (MO0 reOMEeTPHUECKOMY KPHTEePHIO) Mp akKT H-
yeckH HecydbPO3HOHHB M, €CIH ero napameTpsl yAOBJETBO-
psioT caenywilei 3asucumoctu I'. X, IIpaseanoro:

Do N, (50)
dy74

rae

N = 0,109 ke, 10 (2 + 1 keo, 10) & (50')

1—n’

Ecau 3aBucuMocts (50) He yA0oBJIETBOPSETCS, TPYHT CJaedyer
CYHTaTh CYPHO3HOHHBI M.

OnpejejeHnHe pacyeTHbiX Pa3MePOB CBOAOOGPA3YIOIMX HACTHI[ TPYHTA,
3aIHILaeMOro 06PaTHHIM PHIABTPOM

Kak 6blio ormeueHo Boime (cm. mm. 2.11, 2.12, 2.21), Henpocsi-
naemMocTh (HeBAaB/JMBaeMOCTb) YaCTHI[ CKeJieTa TpyHTa B MEpBHI
caoii ¢uabTpa obecrneynBaeTrcss NpH OOpasOBAHHH B KOHTAKTHOMN
06JacTH YCTOHYHBBIX CBOJHKOB H3 MEJKHX 4YacTull (ckejera)
rpyHTa.
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IIpn BbI6Ope pacueTHOrO 3HaueHHs JHaMeTpa CBOA0OGpasyio-
HiMX YacTHl d.r 3aL{HINAEMOro 'PyHTa HAaAO yYHTHIBATH KATErOPHIO
rpydTta (Hecyddo3HoHHbIH, cyddO3HOHHBI), cTeneHb pa3HO3epHH-
CTOCTH ero, ¢opMy KPHBOH rpaHy/JOMeTPHYECKOro coctaBa cyddo-
3HOHHOTO TPYHTa, PEXXHM (PHAbTPALHH.

Hecyggposuonnotii 2pynm

38.7. llnsi mpaKTHYECKHX LeJell pacueTHoe 3HauyeHHe jHaMeTpa
¢BOA006PAa3yOlIHX YacTHI der ANsi HecyPPo3HOHHOTr O rpyHTa

L85 %o (dg, =)
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Puc. 7. Tpaduki Per = [(kso, 10) AA% oONpeleJeHHss PACUETHbIX Pa3MePoB CBO-
K006pa3yOUHX YaCTHU TPYHTA — der
I — oGaacts BLIGOPA pacyeTHbIX 3HayeHuit d.. A% GUALTPOB M3 weGeHOUKOIO MaTe-
puana; [l — obnacte BbIGOPA DacyeTHbIX 3HaveHHl d . 1% GUABTPOB M3  mccHano
rpaBHiiHO-TaNeYHHKOBOTO TPYHTA.

caenyer BuGHpaTh no rpaduky Por = f(keo, 10), NpeACTaBIEHHOMY

Ha pHc. 7.

[To naunomy rpaduky (puc. 7) B 3aBHCHMOCTH OT MaTepHaja
¢uabTpa M KO3 HUHEHTAa Pa3HO3EPHHCTOCTH TPYHTA Rep, 19 B Ipe-
gesaax 30Hb | waum 11 onpepesnsiem npOUEHTHOe COLEpXKaHHE CBOAO-
o6pasymoouux yactuu Pcr H Jajiee N0 KPHBOH IPaHyJ/IOMeTPHYECKOro
cocTaBa TIpyHTa HaxOAHM pacueTHoe 3HaueHHe [1HaMmeTpa CBOAO-
06pasylolHX YyacTHl, der.

Has onpeneneHusi der MOXHO TaKXKe MOJb30BaThest hOpMYy.JIoii
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1

k x
Pcr—Pw[wB 5) M“—-_,] , (51)
rae Pjo=10; B = 3-+8— ko3ppuunenT, yYHTHIBAIOLIHHA pasMep
IOp B 3aBHCHMOCTH OT pAacKk/JaAKH YacTHU TIpyHTa;, x= 1+
+1,28 lg kao, 10
[Tonyuns u3 popmyant (51) 3HaueHne P, onpeaensieM no KpH-
BOH TIPaHyJOMETPHYECKOro COCTaBa TIpPYHTa pacueTHoe 3HaueHHe
dpacq.
Cydiho3uonnbLli 2pyum

3.8. 3nauenne dir*' ans cypdO3HOHHOro rpyHTa OMpenessercs
cilelyrouHM 06pasoM.

1) B ¢dopmyae (33’) Bmecto J., npHHHMaeMm 3alaHHbIA (onmpene-
JAseMblii pacyeTaMu Hau Metogom DI JIA) rpaiHeHT Hanopa B KOH-
TAKTHOM CJ10€e Jesy, m TPYHTa C GHJIBTPOM H olipelessieM 3HaueHHe
dc,;’:

©d,
dcl Tn ]7/121?0 Jesl- mY (52)
rae y. = 1,25=-1,10 — ko3 unneHT HagexHocTH (cM. m. 2.22).

ITpu npoponbHOit uJAbTPALHH (rOPH3OHTAJbLHONH; NPH CTEKAHHH
BCAbl 1O OTKOCY) MO KOHTAKTY KPYHNHO3ePHHCTOrO TpyHTa (HJIH
rpyHTa HJBTPA) C HECBSI3HBIM MEJKO3€PHHCTBIM TPYHTOM Da3MbIB
MeJIKO3€DHHCTOFO TPYHTa B 30HE KOHTaKTa onpejejsieTcs no ¢op-
myae I'. X. [IpaBeaHoro:

10
dd:0,0S(l/l T _1)1)0, (52)*

]
rae 3=sin (30° + —8—); 6 —yroa MexIy HanpaB/JeHHAMH CHJIBI

TAXKECTH H CKOPOCTH (puibTpauuu; J, — rpagueHT Hamnopa B KpyI-
HO3ePHHCTOM TPYHTE IPH KOHTAaKTHOH (DHJBLTPALHH:

J» = sin po, (52")

rie Po— yroi HakKJOHa OTKOCA K IOPH3OHTY; d.; — pa3Mep BBIHOCH-
MbIX YaCTHIL MeJKO3epHHCTOro rpyHta; Do — auaMerp nop KpymHo-
3epHHCTOro rpyHra (rpyHra ¢HabTpa), KOHTAKTHPYEMOro C MeJaKo-
3EpHHUCTBIM TPyHTOM (8).

Ecau noayuyeHHoe 3Hayenue mno (52') d.; < dsx, TO pa3MHBa
rpyHTa B 30He KOHTaKTa NMPOHCXOAHTb He OyaeT, ero (u/AbTPaLHOH-
Hasi MPOYHOCTb OOecreyHBaeTcs.

2) Ecau nonydeHHoe 3HaueHue mo (52') d.; < ds%, TO pacuer-
Hoe 3HaueHue di™' npuHMMaeTcs H3 rpadHKa mo KpHBOH Peor =

= [ (keo,10) B =3 (puc. 7).

* dopmyaa (527) xeiicTBUTeNbHA NPH YCJIOBHH, €C/IH dEEL < 0,7; npn % >
o o
> 0,7 pa3MbiBa He OyaeT.
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3) Ecau 3HaueHHe dc; > dsx, TO der ClELYyeT ONpeAessTb IO

¢opmyae

o= Bdsy (53)
HJTH

g:m = Bda,;, (533)
raie B = 3--8.

[Npuuem B = 3 npuHuMaeTca [Jis PHXJIOrO CJHOXKEHHs 3alluinae-
Moro rpyHra, B = 8 — ass nJaotHoro cjaoxeHus (Bcp = 5)

Ilpn Taknx pa3Mepax CBOJA0OGpa3yIOLIHX YacTHL NPeAOTBpa-
11aeTcst pa3BHTHE OMacHOi MeXxaHHuecKoil cyd(osHH B 3allHIIaeMOM
rpyHTe B 06JIaCTH KOHTAKTHOH 30HH I'PyHTa ¢ (HJbLTPOM.

4) Tlo dopMysne (52) mpencraBisieTcsi BO3MOXKHHIM OMNpPEAeNsSTb
NPOYHOCTb Cy(P(PO3HOHHOro cocTaBa (PHABTPAZ HA NMPOAOJNbHYIO
¢unbTpanuio. Torma Bmecto Jest,m B (52) noactaBasieress Jp —
IIPOAONBHBIA YKJIOH ApeHaxa (52”) W ompenensierca pasmep dpak-
UK dci, KOTOpBIE MOTYT GBITh BHHECEHH H3 I'pyHTa (HuAbBTPA MNpH
NPOAONbHOH GHIBTPALKH.

Mpeneam np TH pa p THIX TPYHTOB JAAs o6patHbix QHILTPOB

TMpakTHKa nOKa3biBaeT, YTO 3HaueHHs KO3I(P(PHLUHEHTOB pPa3Ho-
3€PHHCTOCTH IPYHTOB OOpPaTHHIX (PHABTPOB MOXKHO Ha3HAYaThb B LIH-
POKHX npenenax. DTo AaeT BO3MOXKHOCTb HCHO/Ab30BaTh AJs1 (DHJbT-
POB ecTeCcTBeHHbie KapbepHble IPYHTHl 6e3 HONOJIHHTEJNbHOH HX Ie-
pepabGoTKH — OTceBa (OTMBIBA) HaCTHL, oboralieHHs.

3.9. [lonyckaeMoe 3HaueHHe KO3(h(HIUHEHTOB Pa3HO3ePHHCTOCTH
rpyHToB o6parHbix ¢uaAbTpoB (CHHIT 2.06.05-84) He mosxHO npe-
BLILIATD:

a) nJa 3aljHIaeMblx HeCy(P(pO3HOHHBIX TPYHTOB

Figho = 2 < 95; (54)
6) ass sawHIaemMbix cyQ(O3HOHHBIX I'PYHTOB
FSh = DL < 15. (55)

3.10. [Ins npakTHYeCKHX UeJed JONycCTHMBIH K03 dHLHEHT
Pa3HO3ePHHCTOCTH I'PYHTOB, NpPeAHa3HAYEHHBIX AJs1 (UILTPOB, CJe-
IyeT Ha3HayaTb C y4eTOM KJacca KamHTaJbHOCTH H THIaA COOpY-
JKeHHsi, MaTepHaJia H cnocoba ykJalAKH ¢pHAbTpa (Hacyxo, NoA BOAY,
MeXaHH3alHel, BPY4YHYIO), YCJOBHH paboThl ¢uabTpa H THp.

PeKOMEHAYIOTCst CJeAYIOlHe AONYCTHMble 3HAaueHHs Ko3hdHuu-
€HTAa DPa3HO3EPHHCTOCTH TPYHTOB kgr1o AJs OGPAaTHHX (HIBTPOB
(raba. 2).

3.11. T'pyHTH, KO3(pGHIHEHT DPa3HO3EPHHCTOCTH KOTOPHIX Ipe-
BbilllaeT AONYCTHMble 3HayeHHs, MOTYT OHITb PEKOMEHAOBAHBI K VK-
nalke B o6paTHble QHJBTPH TOJbLKO MOCJ]e NPOBEPKH HX B HaTyp-
HbiX HJIH 1a60PaTOPHBIX YCJIOBHAX.
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Ta6auya 2

n
THO coopyxeHnuil kgg, 10<

3eMafHBIE TJIOTHHBL H KpenJyieHHs OTKOCOB:

a) obpaTHble QHALTPH H3 LIEGCHOYHBIX TPYHTOB 25
6) obpartHble (GHALTPH H3 OKATAHHBIX NMECYaHO-TPaBEIHCTHIX [PYHTOB 20
Coopyxenns I u IV kaaccoB xamuTaJbHOCTH H BpeMeHHbie 25
OcHOBaHHs 3AaHHH THAPO3NEKTPOCTAHUHA H GETOHHBIX IVIOTHH 15
JpeHaxkH H3 nopHcroro GeToHa 12
JlpeHaxku naHT BOAOGOS H CKBaXHH 10
OGpatHble GHILTPH  COOPYKEHHH, BHINOJAHSEMbIC OTCHITKOH TPYHT4 10
B BOAY

Onpenenexne AONYCTHMBIX MEXAYCAOHHBIX K03(pdHuHeHTOB

3.12. Mexaycioiinbie KO3Q®HUHEHTH My BBIPAXKAIOTCS CJEAYIO-
IIHMH 38BHCHMOCTSIMH:

I D
7 s
A5 MEPBOTO €0 DUALTPA Ty < dl"’,

Dt (56)

Cl‘

rne Dl u Dl — pasMepsl YacCTHLL TPYHTOB MEPBOTO H BTOPOTO
caoeB 06paTHOro (uAbTPA, KOTOprX COLEpXKHTCH B TPYHTe Me-
nee 179% mno macce; d, H Dcr pasmepsl CBOJOOODPA3yOUIUX uYa-
CTHIl 3aLUHIIAEMOro TPyHTa H TPYHTa NMepBoro cJos duabTpa.

JleficTBHTENbHBIH MEXAYCJAOHHBIH KO3(DGHUHEHT HOJMKEH yAOB-
JIETBOPSTH YCJIOBHIO

IJs BTOPOro caos GuabTpa <

Ny < Mg (57)

JlonycTHMBIH MeXAYCJIOHHBH Ko3hdhHIHEHT n°" onpeaeasercs
y My

no caenyiomefi popmyJe:

1 1—ny

on
=g =, (58)

rae C, onpeaensiercs no ¢opmyae (15), 1. e. C; = 0,252 ka;,o, 10.

MuniManbHoe 3HaueHHe KoadpHuHeHTa (HAbTPAuMH 0o6paTHOro ¢uabTpa

3.13. Tlo yca0BHIO BOAONPOHHIAEMOCTH MHHHMAaJbHBI KOIPPH-
HHEHT (QHIbTPAlLHK TPYHTa 06paTHOro GUAbTPA Rf = HOMKeH 6HITh
HE MeHble 3HaYeHHs

k" (2 + ]/kso 10) (59)

Dy
rae k0= B — KO3(p(ULUHEHT Pa3HO3€PHUCTOCTH TPyHTA QHIBT-
10

pa; k. — xo3pdHUHEHT (UABTPALUH 3aLLHILAEMOrO TPYHTA.
3.14. B npakrtuyeckHx caydasx Ajs obecrneyeHus QpHIbTPALLHOH-
HO{l NMPOYHOCTH 3alHLIAeMOro IPYHTA HJH IO TEeXHHKO-3KOHOMHYe-
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ckHM coobpaxkeHHsiM (4ToObl u30exaTh HEIKOHOMHUHOH Iepepa-
GOTKH TPYHTOB) MEXAY 3allHLIaeMblM TPYHTOM H NeDPBBHIM CJIOeM
¢uabTpa yCTpauBaercsi NPOMEXKYTOUHBIH MepexOAHB# cJoil (moa-
CTHJIAIOLIHH, B KayecTBe MOILHOrO CJIOs NPHTPY3KH H NP.).

KosbduunenT ¢GuabTpalliy TaKOro MEPEeXONHOro CJosi rpyHTa
kl. nonmeH GHTb He MeHblle Ko3pduurenTa GHABTPALHH 3aILH-
I;aeMOro HM rpyHTa A, T. €.

Bloe = k. (60)
TonwuHa ¥ 4ucio caoes GuabTpa

3.15. TonmuHa cjoa o6paTHOro (GHALTPA MO PHILTPALHOHHBIM
YCJIOBHSIM AOJXKHA OHITh:

Tain 2= (5-+T) Desx. (61)
B cpenHeM MOXHO NpHHHMATh:
Tin > 5Dy, (61a)

rae Dgsx, Dogs; — pa3mep ¢dpakuHil, MeHblie KOTOPHIX B IDYHTe
(unbrpa comepxutest 85 (90 %) mo macce.

[To ycnoBusiM npousBoAcTBa paboOT TOALIMHY cJ10€B (UAbTPA
st ApeHax el rHAPOTEeXHHYECKHX COOPYKEHHH ciaelyeT NMPHHHMATh:

T<Tmin |Tmit

_ Piic. 8. ConpsixeHtle cjoeB PuabTpa
! —caoit ¢uapTpa H3 OGoJjiee MejKoro Martepsana; [l — caoil duantpa

H3 GoJee KpYNHOTro MaTepHana; T, — MHHHMaJbHas TOAMmHHA CJ0A

$uabTpa; 7 — TOAWHHA cJost GHABTPa 6e3 yueTa NPOCHINAZHHUT MEIKHX

dpaxunit (D! « Dl ) B 3oHe koutakta co I/ croem ¢uastpa; DI —

cBOZ00GpasymHe YacTHUbl rpynTa [ cnos ¢uabtpa; D;f — MeaxHe dpax-
uu [/ cros QuabTpa; Dyil — cpeanuft akamerp mnop /I caos duawbTpa.

NpH PYYHOH yKJaake (npH mJaHHPOBKe H ymjoTHeHHH) — 10 cMm,
10 He MeHee Tmin 1o ycaoBHw (61) uau (61a) u kfgy 10 << 10;

[IpH MEXaHH3HPOBAHHOH yKJanKe (NpH NJaHHPOBKE H YNJIOTHe-
Hin) — 20 cm;

Mpu OTCHINKe (GPHJIbTPA B TEKYLLYIO BOLY:
AJ151 OAHOC/I0/HOrO dHAbTpa — He MeHee 0,75 M;
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1J1s1 ABYXCJIOfiHOTrO H GoJiee KaXKABIH MOCJeAYIOLIHHA Cl0H N0/KEH
OnTh He MeHee 0,50 M (o HOpMaJaH).

3.16. Ilpu ykaanke marepHaja ¢uabtpa 6oJee MeJIKOro OAHO-
POAHOrO cocTaBa Ha KPYMHBIH Pa3HO3epHHCTHI TPYHT (c KTeo, 10 >
> 100) uau Ha GoJsee kpymHbiii cocrtaB Il ciaos duabtpa (pHC. 8)
qyacth ero Mejxux ¢pakunit D; < D'cr MOXKeT MPOCHMIATbCs B HHXK-
HHH CJI0H.

B 3TOM ciyuae MHHMMaJabHass TOJHIHHA c0S Tmin, Ha3HaueH-
Hasi 10 QUALTPALHOHHBIM ycaoBHsiM (61), GyaeTr HapyuleHa, a rpa-
HyJIOMeTpHUeCKH#l cocTaB (H/IbTPa He 6yneT OTBeuaTb HEOOXOAH-
MBIM TpeGOBaHHSM, MPEADBABASEMBIM K YKJIaJIbiBAEMOMY CJIOKO
¢uapTpa.

Hcxoasi H3 yKasaHHBIX Bblllle YCJOBHH, MHHHMaJbHYIO TOJILIHHY
BhIIEJEXKAWEro c10s Tmin CA€AyeT Ha3HauaTb C y4eTOM BO3MOXK-
HOrO HPOCHIIAHHS B NPOLEHTHOM OTHOWEHHH P; % MeJKHX ero
(pakuuil B KPYHHBIH COCTaB IPyHTa HJIH GHIbTpA.

3.17. Ins onpeneteHuss Tmin C YUE€TOM nmpoleHTa P; npoceina-
HHst (BAABJHBAHHSI) MEJKOrO rpyHTa B KDYNHHH CJelyeT:

a) ONpefesqHTb pasMep NPOCHNAUIKXCS MeakHX dpaxuuii D;V
H3 yCJIOBHS

<0,25 l/km 10— Dn, (62)

rae D;' — nuaMerp ¢pakiuHii rpyHra Bblmene;xamero cJos, KOTOpble
MOTYT IPOCHINAThCs B MOACTHAAIOLIHI CJIOH; ko, 10, 11, D7 — 3na-
YyeHHs NMOACTHJIAIOLIEro CJOs;

6) mo mosyyeHHoMy 3HaueHHI0 D;! M KpHBOii rpavaMeTpuqe-
CKOro coctaBa onpefensieM P; — BO3MOXHBIH NPOLUEHT NPOCHIIaHHA
¢dpakuuit pasamepom D;! u MeHblue;

B) 3Hasa P;, MHHHMaJbHYIO TOJILHHY BHIIEJEXKaLEero cjios
rpyHTa ¢uabTpa Tmin ONpenessieM H3 yCJIOBHS

5Dk,
e
100

7-‘miﬂ > (63)

INMpumevyanne. YKasanHoe Bbllle cJelyeT Y4YHTbIBATb He TOJbKO 110 Ha3Haue-
HHIO TOJMUWHHB €108 Tmin, HO H AJs ONpeaejeHHs NOTpe6HOro o6beMa (HJIALTPO-
BOTO MarTepHana, CMETHOH CTOHMOCTH Ha NPOH3BOACTBO paﬁm‘, a TakKXxe TnpH
KOHTpOJIe TOJUIHHB YKJaAKH (HIbTPOB.

3.18. Ilpu npuMeHeHHH AJS (PHABTPAa Pa3HO3EPHHCTOTO TI'PYHTA
OObLIYHO JOCTATOYHO YCTPOHACTBA OJAHOCJOHHOTO HJH IBYXCJIOHHOrO
duabTpa.

Uncso cioeB 06paTHEIX QHIBTPOB ONpeAesnsieTcss B KaX10M KOH-
KpeTHOM cayudae. [Ipu 3TOM cocTaB BTOPOro cJiosi Gu/AbTPA H IOC]e-
IOYIOIIHX, €CJH B 3TOM HMeeTcss HeoOXOAMMOCTb, moAbGHpaercsi u3
VCJIOBHSI HENPOCHITAeMOCTH YaCTHI[ TPYHTa MEPBOTo CJIOsi BO BTOPOii
(em. mm. 2.11, 2.12) 1 mo HOMyCTHMBIM MeXAYCJOHHBIM Ko3dpdu-
LHEHTaM, onpeae/seMbiM 3aBHcHMOCTAMH (56), (57), (58).
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Hnsi cydpdo3HOHHBIX TPYHTOB PHIBTPA CeAyeT BHIMOJHHTbL MPO-
BEpPKYy Ha yCJOBHEe YCTOHYHBOCTH KOHTAKTa NPH NPOAOJIbHOH (HJIb-
TpauuH, Kak ykaszaHo B n. 3.8, dopmynax (33), (52) u B pacuer-
HoMm cayuae IV, n. 5.

OnpeaenerHne AONYCTHMBIX NOPHCTOCTH H MAOTHOCTH FPYHTA @H.ﬂb’l‘pOB

3.19. Ecan HeusBecTHH (haKTHUecKasi MOPHCTOCTb H MNJOTHOCTb
3aliHUlaeMblX TPYHTOB H TPYHTOB o0O6paTHBIX (HALTPOB, TO
B TaKHX CJydyasx IJis pacyeToB M Ha3HAUYeHHs AONYCTHMOH MOpH-
CTOCTH 3alHILlaéMbiX TPYHTOB H IPYHTOB O6paTHHIX (UJIBTPOB CJe-
AyeT mnosb30BaThesi rpadukom pHC. 9 ny = f(keo, 10) — CPEAHHMH
sHaueHusiMd 30H (I) u (I1) uau pacuetHoii dopmyJon

ny = o — 091 Ig kﬁo, 10y (64)

rie ng = 0,40 — aas necyaHO-rpaBHAHO-Ta/IEYHHKOBHX T[PYHTOB;
np = 0,45 — pas meOeHOYHbIX TPYHTOB; Rgo, 10— KO3 bHIHEHT pas-
HO3EPHHCTOCTH T'PYHTA.

n,
0,45 B> 0,45
~. B
0,40 ~J 0,40
N Ny
By -
0,35 <~ 0,35
N 0/ q
~l o~
i N
0,30 < /)) 0,30
N -
N
\\
025 ~ g2
- -

0,20 0,20
015 D,
015 1 2 3 4 & 7 10 15 20 2530 40 5060 80 1oaf;_,h;yﬂ
170

Puc. 9. Tpaduxk ny = f(&fg0, 10) HOMyCTHMOM MNOPHCTOCTH TPYHTOB,
yKJaAbBaeMHX B o6paTHHe QHABTPH

I — o6nacte meGeHOUHBIX TPyHTOB; JI — 06aacTh NecuYaHO-rpaBHAHO-rajleYHLKO-
BbIX TPYHTOB.

3.20. TlnoTHOCTL (CyXOro) rpyHTa, 3Has ero MOPHCTOCTb #f H
IAOTHOCTh YACTHIL ps, MOXKHO ONpEAeJHTb Mo caeayoueli GpopmyJe:

pa = ps(1—n). (65)

Ecsn HeH3BeCTHA NJOTHOCTb YAaCTHI[ I'PYHTa, 3Ha4Y€HHE €€ MOXKHO
NPHHHMATh B Ipeaenax ps = 2,60-+-2,70 t/m3,
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PacyeTHbie clydaH NpOEKTHPOBaHHsl IPaHYJNOMETPHYECKOTO COCTaBa IPYHTOB
o6paTHbiX (HALTPOB

3.21. B 3aBHCHMOCTH OT cOCTaBa H xapaKTepa 3aJaHHbIX mapa-
METPOB, a TaKxXe NpelbABJAsSeMBIX K pabore obpaTHOro (HABTPA
TpeOOBaHHIi, IPH ONpeje/eHHH rPaHyJOMETPHYECKOrO COCTaBa C/JA0eB
¢buabTpa Hajo pasjiHuyaTh CJAEAYIOLIHe LIeCTh OCHOBHBIX pac-
YeTHBI X cayyaeB. K HAM MOryT ObiTb CBefeHbl BCe MPAaKTH-
YeCKH BCTpedaloLiHecsi NPH NMPOEKTHPOBaHHH H moabope GHALTPOB
3ajayH.

3.22, TlpoekTHpOBaHHe rPaHyJOMETPHYECKOTO COCTaBa 06pPaTHHIX
(HJIBTPOB NpPH OTCYTCTBHH JaHHBIX O KapbepHbIX TPYHTax IJs
(HABLTPOB.

I cayuwad., 3amuimiaeMblii rpyHT HMeeT Hecyb G O3HOHHBI
rpaHyJloMeTpHYecKHuii coctaB. TpebyeTcs 3anpoeKTHPOBATH AJIsi Hero
nepBbIf c10i 06paTHOTO PHABTPA TaKkKe HeCcy(DPO3HOHHOrO COCTaBA.

II cayuad. 3amumaembli TpyHT uMeeT cy P o3 HOHH B i1 rpa-
HyJoMeTpHueckHi coctaB. TpebyeTcst 3anpOeKTHPOBaTb [J/s HEro
nepBbfi cJ0fi o6paTHOro (HIABTPA H3 TrpyHTa Hecyd(HO3HOHHOrO
cocTaBa.

Mprmeyanne, Pacuerst no 1 u Il cayyasm BoimosHsOTCS A48 BHOOpa Kapbe-
pos HAH NPH HCKYCCTBECHHOM HNPHTOTOBJEHHH TPYHTOB AJs (})H.leTp()B, CCJIH MOA-
XOASUWHX KapbepoB He HMeEeTCs.

3.23. ITon6op obpaTHbIX (PHABTPOB H3 KaphepHBIX TPYHTOB HJH
MaTepHaJoB KaMHeAPOOH/IbHBIX 3aBOJOB.

111 caywaii. 3amuuiaeMelii TPYHT H KapbepHble TPYHTHI MPaKTH-
yecKH HecyddosnoHHB e Tpebyercs moao6paTh mepshiii CJOH
oOpaTHOro QHJbTPA H3 3aAaHHBIX KapbepHHX TPyHTOB Hecyddo-
3HOHHOTO COCTaBa.

1V cayuad. 3amuimaemuiit rpyHT Hecyd po3noHH B i. Kapb-
epHble TPYHTH cyddo3noHHbe. TpebyeTcss moao6pars nepBulil CJa0H
obpaTHoro ¢u/IbTPA H3 3aAaHHBIX KapbepHHEIX IPYHTOB CcYd ¢ 03 H-
OHHOT O COCTaBa. ‘

V cayuaid. 3amumaeMbliii TpyHT cyd G O3HOHHBit, Kapbep-
Hble TPYHTH Hecyd do3uoHHH e. Tpebyercs nopobpaTth nepBHi
cjoli o6paTHOro ¢GHJbTPa H3 3afAaHHBIX KapbepHHIX TDYHTOB He-
cybpdposnoHHOTr O cocrasa.

VI cayuaii. 3amumiaeMblii TPYHT H KapbepHhHe IPYHTH cy ¢ ¢ o-
snoHHb e TpebGyercs nopobpath nepBHiil cj0ii 06paTHOrO PHALT-
pa M3 3aJaHHBIX KapbepHHX T'PYHTOB Takxe Ccyd(HO3HOHHOro cO-
cTaBa.

MeToaHKa NPOEKTHPOBAHHS I'PaHYJOMETPHUECKOTO COCTAaBa NEpBOro CJA0s
o6paTHoro d¢uabtpa aas 1 u 11 pacyernnix cayyaes

3.24. Tlpu npoekTHpoBaHHH . (moabope) oGpaTHHIX (HIALTPOB
JNOJKHBl ObHTh Ha3HaueHHl pacuyeTHH € KPHBHE TPaHyJOMeTpH-
YeCKOro COCTaBa TPYHTOB — KaK 3alllHLlaeMOro rpyHTa, Tak H Ma-
TepHana QHALTPOB:
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a) 3a pacueTHBH i IrpaHyJOMETPHYECKHH cOCTaB 3alllulilae-
MOI'o TPYHTa, H3 CeMeHCTBa KPHBHIX («3OHBI»), cielyeT MPHHHMATh
(kax TOKa3LIBAIOT ONBITHL H TpPaKTHKA) OCPEeAHEHHB H €ro
cocTaB, MO KOTOPOMY JOJIXKeH ONpeAensiTbcs 3€PHOBOI COCTaB
marepuana (QHJIbLTPOB;

6) NpH NMPOEKTHPOBAHHH I'PAHYJOMETPHYECKOrO COCTaBa (HJbT-
POB, KOrjia OTCYTCTBYIOT HJIH HEH3BECTHBI KapbepHble TDYHTHI (cM.
upumep 1), nosydaeM pacueTHyl0 KPHBYIO TpeGyeMOro OCpelHeH-
HOTO rpaHyoMeTpHYecKoro cocraBa ¢puibTpos. Hasnauenne «peko-
MeHZyeMOH 30Hbl» BHIMOJNHsETCS, KaK ykazaHo B 1. 3.27,r;

B) NPH HAJHYHH OAHOrO HJIH HECKOJbKHX KapbepHBIX FPYHTOB
110160p 3epHOBOro cocTaBa (pUABTPOB OCYIIECTB/IAETCS 110 OCpeAHeH-
HOMYy 3€PHOBOMY COCTaBy <«3OHBI» KaXKAOrO KapbepHOro TpyHTa.
OjHaKo, ec/H KapbepHble TPYHTH He BIHCHBAIOTCS B <«PEKOMEH-
JlyeMyl0 30Hy», MOCTPOEHHYIO, KaK yKasaHo B 1. 3.27,r, To B LeJsX
HCKJIIOYeHHs1 NONOJHHTEJIbHBIX MEpONpPHATHA 1o nepepaboTke Kapb-
eploro rpyHtra (oGoramieHHe HJH OTCeB KPyNHBIX ¢pakuwuii)
JLOJIKHB OBITH BBITIOJIHEHB! JOMOJHHTEbHEE NPOBEPKH MO Npeelb-
HbIM KPHBHIM 3€PHOBOrO COCTaBa HMelolledcss «30HBIY.

Pacuemnoilt cayvaii 1

3.25. [lns sawmuuiaeMoro . pUABTPOM TPYHTA JAOMKHBI  GHITD
3aJaHbl CJeAylOLlHe HCXOAHbIE JdHHbe:

a) rpaHyJOMeTPHYECKHH COCTaB HJIH, KAK MHHHMYM, CleAyioLiHe
3HauyeHHst paaMepoB (pakuuii: dmin, ds, dyo, diz, deo, di00;

6) . k03 HIHEHT Pa3HO3ePHHCTOCTH Kgo, 10 = dgo/d)0;

B) IJIOTHOCTb (CYXOro) TPYHTa pg, I'/CM3, H MJOTHOCTh YaCTHIL
rpyHTa ps, r/cM?3;

r') MOPHCTOCTb N (B AOJIAX €IHHHLBbI);

1) KodpduuneHT GHIAbTPaUHH A, cM/C.

Kak ykasaHo BHILE, 1Js BCex PaCUeTHBIX Caydyaes HeoOXO0AHMO
OT'PefeNHTh, ABASETCS JIH 3aAaHHbIH TPYHT Cy(PdOIHOHHHM HJH
Hecy(HPO3HOHHEIM.

Il;is1 pellleHHs 9TOro BONpoca B . 3.4 — 3.6 PEKOMEHI0BaHO ABa
crnocoba, OAHHM H3 KOTOPHIX H CJIeAYeT MOJb30BATHCS.

3.26. Ina cayuas | —3amumaemslit rpyHT Hecy(hdO3HOHHBIH —
onpejejieHHe rpaHy/JOMETPHYECKOTO COCTaBa NEepPBOro cJos obpar-
Horo ¢HuabTpa Hecy(h(O3HOHHOTO COCTAaBa INPOH3BOAUTCS CJEAYIO-
uHM o6pasoM.

1. [To 3apaHHOMY rpaHyJOMETPHYECKOMY COCTABY IpyHTa OCHO-
BaHHsl BbHIGHMpaeM pacyeTHBI AuaMeTp CBOA00OOpA3YIOWIHX YAaCTHIL
no rpabuky PR = f(keo, 10) puc. 7.

2. B HecypdO3HOHHOM TIpyHTe MexaHHuecKas cypdo3us npax-
THUecKH HeBO3MoxHa. CJiefioBaTeNbHO, HOCTATOYHO OGECNeuHTh He-
NPOCKHINAaeMOCTh (HJIH HEBZABJHBAEMOCTb) UYACTHI[ CKeJeTa TPyHTa
B QHJBTP.
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U3 storo ycaosus no 3zaBucHMoctaM (13) u (14), ucxoas u3

MOMYIeHHOTO pacyeTHOro sHaueHus db , Haxogum D'y; mepsoro
cjost GHIaBTpA:

I 1 — Ilf
Dl?% = dcr- (66)
0.252 l/kao 10

IIpu 5TOM NOPHCTOCTb nj NPHHHMAeTCs AJs Hecy)(PO3HOHHBIX TPYH-
TOB B 3aBHCHMOCTH OT Reo, 10 MO rpaduky pHc. 9 uau no dopmyse
{64).

3. ITo monyuenHoMy 3HaueHHo D';7 H 9KCIepHMeHTaJbHOI 3aBH-
cumocru (1) ompenensieM (kak ykasaHo B m. 2.3) rpaHyJOMeTpH-
yeckHil HecydO3HOHHBIA COCTaB IPYHTa NepBOro cjaos (HJIbTPA.

ITonyuyennblli TakuM 06pa3oM Hecy(PGdO3HOHHHI rpaHyJOMEeTpH-
yecKHi coctaB (uabTpa obecrneyHBaeT NMPOYHOe H YCTOHYHBOE CO-
npsixkeHue rpyHta ¢ ¢uabrpoM. Tak Kak rpyHTH HecyddosHOHHBIE,
BLIHOC YACTHIl H3 TPYHTa H KOJbMaTa)k (HAbTPA HEeBO3MOXKHBI.

4. KoapduuuedT ¢uABTPALHH 3aNPOEKTHPOBAHHOrO (HHILTPA
MOKeT GBITb OnpeAeseH Mo 3aBHCHMOCTH (D).

Mpumep 1

3.27. 3anpoexTHpoBaTh Hecy(p(dO3HOHHBIi TpaHyJOMETPHUECKHH
cOCTaB I'PyHTa NepBOro cjaost o6patHoro ¢uabTpa Aas Hecyddosu-
OHHOTO rPyHTa Tesa (H OCHOBaHHS) 3aMJISIHOH INJIOTHHBIL.

HcxoaHble naHHBIE

I'paHy/OMETPHYECKHH COCTAB IPYHTA TeJia MJIOTHHH (OCHOBAHHSA)
npeacrasiael Ha puc. 10. [lnamerp yacTHL rpyHTa: dmin = 0,03 MMm;
ds = 0,05 MM; dio = 0,10 MM; dy7 = 0,11 MM; dgo = 0,23 MM; dig =
= 2,0 MM; K03Q(HLHEHT PAa3HO3EPHHUCTOCTH Kfso,10 = 2,3; NMJOTHOCTH
rpyHTa pg = 1,72 r/cM®; NJIOTHOCTh YaCTHI, IPYHTa ps = 2,65 r/cm3;
HOPHCTOCTh fir = 1—pa/ps = 0,35; KoadduuueHT GHABTPALHH K =
= 0,0063 cm/c.

[Topsinok pacuera

a) Hns ompejesieHus, siBisieTCs JH 3afaHHBIA TPYHT TeJja IJO-
THHH cy(Q(O3HOHHHM HJIH Hecy(ddO3HOHHHEIM, BOCIOJb3YyEMCs BTO-
pBIM croco60oM, pPeKOMeHAOBaHHHIM B 1. 3.6.

MoacraBass B 3aBHchMocTH (50) u (50’) H3BecTHble BesiHYH-
YHHBI, MOJYUYHM:

d 0,05 __ =
ﬁ:m ———0,45>N"—0y221

N=032}/23(140,05-2,3) 2

0,35
CuaiefoBaTesbHO, 3aJaHHBi TPYHT Hecyd P O3HOHHBIL

6) ITo 3amaHHOMYy Hecy®(PO3HOHHOMY TIpaHyJIOMETPHYECKOMY
cocraBy rpynra (puc. 10) BHGupaeM mo rpaduky P& = [ (Koo, 10)
(puc. 7) pacueTHHI AHAMETP CBOAOOOPA3YIOLUIMX YACTHIL.
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[Tpu kT, 10 = 2,3 no rpacduky puc. 7 nas NeCYaHO-TPaBEIHCTOrO

L] ©
maTepuana ¢uabrpa (06aacts 11) Pi™ = 60 %. danee no kpuBoil
rpaHyJOMeTPHYECKOr0 COCTaBa HAXOAMM der = dgo = 0,23 MMm.

P
100

w0 Zal QNN

LAY

M

& Y

P

S

=023mm

S

S
(.
.4

N
\
Q
™~
Bm=/wﬂl

S

2
y

Codepmanue vacmuy, Yo
g
&9;¢ 53
gle
g

069mm

/&

s

3

S
A
=0 10mm

4
D7
&
0 1 <

B
aor a03 o5 4/ a5 1 3 & 10 2080 507000
Luamemp vacmuy, mm

glfl

Puc. 10. I'paduk 3anpoeKTHPOBAHHOrO CoCTaBa (pHILTPa

[ -~ FPYHT OcHOBaHHs (TeJla) NJOTHHH; J/ — €30HAa JONYCKaeMOro TIPaHYJOMETPHYECKOro
CcoCTaBa IDYHTa, NPHIOGHOFO JAA YKJAaAKH B nepsBuft caoft ¢uabrpar»; PK — pacueinas
KpHBas,

B) M3 ycnoBHA HenpochnaeMOCTH ONpeAessieM AeHCTBYIOWHN
AMaMeTp YacTHl rpyHTa nepsoro cjos ¢uabTpa D'y; no 3aBHcuMo-
cru (66), npeaBapHTesNbHO 3a4aBIIHCh KO3()(OHUHEHTOM pa3HOo3ep-
HHCTOCTH ¢uabTpa kigy 10, 10 KOTOPOMY onpenessieM 3HayeHHe
nopHcTocTH ny u3 rpaduka ny = f(kgo, 10) (pHC. 9).

B naHHOM cayuae npuHuMaeMm kfgo 10 = 15. ITo rpaduky (puc. 9)
anas obnacrtu 1l necuaHo-rpaBHAHO-raJIeYHHKOBEIX TPYHTOB IIpH
n; = 0,31:

l—n 1 1—031
I I .
Dy =

= 0.23 = 1,0 mm.

1
577 ny oo /75 03l
0,252 }/ koo 0,252 /15

r) Ilo nonyuesHoMy 3HaueHuio D';; = 1,0 MM H 3aBHCHMOCTH
(1) ans Hecyddo3HOHHOro rpyHTa HaxoauM Dimix ¢HJbTpa, onpe-
AeNHB CHayaja 3HaueHHe CTeNeHH X:

x=14+1281g15 =25,

1
o Di; ‘ 1.0
T 0264+ 1,77) 0206+ 1,77

= 0,58 MMm.
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[ToncraBinsis  sHauehne D'min = 0,58 MM B dopmyay (3), a
TaikKe 3HaueHHs kfg, 10 = 15 H ¥ = 2,5, monyuum:

D; = 0,116[5+ (0,1P;)25].

3anaBasich pasJHuYHBIMH 3HauveHuamu P; = 10...20...100, Bw-
yncrseM cooTBeTcTBylomHe 3Hauenuss D;. Tak, aas P; = 10 noay-
yaeM Dy = 0,116[5+ (0,1-10)25] = 0,69 mm.

Huxe npuseneHbl pe3ysbTaThl BBIYHCJEHHH, rje 3HaueHHs AaHbl
B MHJVIHMETPaXx.

Dyg | Dzol D35 I Dz l Dgo = k60, 10° P10 I ”w’ Dgo [ Di0

0,69 [ 119 | 156 | 6,68 | 10,35 |20,2| 26,6 [ 34,7

ITo 3THM jpaHHBIM CTPOHM HCKOMYIO PacueTHyi0 KPHBYIO Hecyd-
(DO3HOHHOrO cocTaBa FpyHTa mepBoro cjost ¢puabTpa (pHc. 10).

IIpu noabope rpaHyJIOMETPHYECKOIO COCTaBa rpyHTa ¢HAbTpaA
JIOMyCKalTCst HeOOoJblUHEe OTKJOHEHHs1 OT pacyeTHOH KPHBOK B Ipe-
1eJ1aX «30HH AONYCKaeMOro rpaHyJioMeTpHYecKOro cCOCTaBa IPYHTA,
NPHIOAHOTO AJsi YKJAAAKH B MepPBbIH CJAOf (HIbTPA», KOTOPYIO cJe-
JAyeT Ha3HayaTb Tak, yToObl pacueTHass KpuBasi Gblla OrpaHHuYeHa
CHH3y KacaTeJbHOH K KDHBOH, npoxoasiuiefi uepe3 TOYKY Dmin.
BepxHsiss rpaHHLU@ 30Hb JOJXKHA NPOXOAHTH 4epe3 TOUKY Dmax H
Ha 3 9% BbIlle TOYKH A0 NMPHMBIKAHHA K JHHHH, TNOKa3aHHOH Ha
puc. 10, nepecekalolueiics ¢ pacueTHOH KPHBOH (CM. NMyHKTHpP Ha
puc. 10) Ha ypoBHe P; =6 9. DT1a JAHHHA OrpaHHYHBaeT COAepKa-
HHe B MaTtepHaje (QHJIbTPAa MEJKHX MNblIeBaThX (pakuui.

n) ITonyuenunlii Hecyth}O3HOHHBIH rpaHyJIOMETPHUYECKHH COCTaB
dbuabTpa obecneyHBaeT NPOYHOE H YCTOHUHBOE CONPSIKEHHE TPYHTa
¢ (uUAbTPOM, TaK KakK BBIHOC YacCTHL H3 TPyHTa H KO.1bMaTaz
¢ HABTPA HEBO3MOXKHHI.

e) Kosbdunuent ¢unbrpauun ¢HIbTPa £y MOXKHO ONPENETHTDL
1o 3aBHcHMocTH (5), T. e, )

4o, 3/ F— ng Y
k :%/ks"u.w@—-— D=

f ___,,f)f
_ 4l 0313 2 _ foe
= o1 } 15 T—031) 0,1 = 0,62 cm/c;
ky 0,62
COOTHOUIEHHE = 00063 = 98.

Pacuemnotiy cayusai I1

3.28. VcxonHbie AaHHBe H TOPSIAOK NPOEKTHPOBaHHA s cyd-
($O3HOHHOTO 3alIHMIIaeMOro rpyHTa M Hecyhdo3HOHHOro cocTaBa
o6paTHOro (GHJLTPA OCTAIOTCH Te XKe, UTO H AJsi caydas l, Toabko
npH Bh6Ope CBOAOOGPA3YIOLIHX YACTHU TpyHTa dcr CJAEAYET PYKO-
BOJCTBOBATbCSl YKA3AHHSIMH TO OMNPeNeNeHHi0 dcr AJsi Cy(pdO3HOH-
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HOro rpyHTa, npHBeleHHHIMH B 1. 3.8. Kpome TOro, 3anpoekTupo-
BaHHBIH (QHJABTP cjeayeT NPOBEPHTb HA HEKOJIbMAaTHPYeMOCTb TeMH
YaCTHUAMH TPYHTa, BBLIHOC KOTOPHIX JONYCKAeTCsl IIPH YCJOBHH,
YTOOB OHH MPOHOCHJHCH Yepe3 (HHJALTP QHIABTPALHOHHBIM MOTOKOM.

KpynHocTb BBIHOCHMBIX (PHJIBTPAUHOHHEIM MOTOKOM YacCTHL H3
KOHTaKTHOHl 06JacTH TPYyHTa, HEMOCPeACTBEHHO MNPHMbIKalolleH
K TIepBOMY CJIOI0 0GpaTHOro (HAbTPa, ONpejensieTcsi MO 3aBHCHMO-
ctH (24), 1. €

dei < 0,32d.r,
NpH 3TOM
dci \<: d3%'

UTto6bl BbIHOCHMBble (DHJIBTPALHOHHBIM MOTOKOM H3 KOHTAKTHOHK
o6sacTH MeJIKHe YacCTHIbl TpyHTa d.; He KOJbMATHPOBAJH IEpPBHIf
c/10/1 06paTHOro GUJILTPA, AOMKHBI BHIIOJHATLCS YCJAOBHA (45) uau
(47), r. e.

Di>a.d,
HAH D, _ 11— np .
d, niC e
NMpumep 2

3.29. TTono6paTb HecyPdO3HOHHBII TPaHYJOMETPHUECKHI COCTaB
1epBoro cjaos GHAbTPa AJs Cy(P(HO3HOHHOTO TPYHTa Tesla 3eMJISTHOMH
NIJIOTHHBI (OCHOBAHHS COOPYXKeHHs).

HUcxopHbie naHHble

I'panynoMerpHuyeckHii cocTaB rpyHTa Teja IJIOTHHB (OCHOBa-
HHS) npeacTaBJeH Ha pHc. 11, H3 KOTOPOro HaxoOAHM [HaMeTphl
YyacTHU TrpyHTa: dmin = 0,01 MM; dio= 0,10 MM; d)7 = 0,14 mMMm;
dgo = 1,0 MM;  dmax = 3,0 MM; K03 (PHIHEHT pPa3HO3EPHHCTOCTH
k6c, 10 = 10; maOTHOCTB TPyHTa pg = 1,77 T/cM3;, MOPHCTOCTb M, =
0,33; koadduuHeHT ¢HAbTPanHH R = 0,012 cM/c; ps = 2,60 r/cm.

ITopsinok pacuera

a) OmnpenensieM cypdo3HOHHOCTb 3aAaHHOTO TPYHTA MO MEPBOMY
cnocoby (m. 3.4

ITo saBucuMocTsam (17) uau (18) ompepensieM AuaMeTp Makcu-
MaJsbHOrO GHJIbTPALHOHHOIO XOAa B PYHTe:

4 = xC

dys

1 —n,

rae x = 140,05-10 = 1,5; C = 0,46 Vﬁz 0,66. Ilocse nmoacraHoB-
KH 3HaYeHHH MOJIyYHM
0,33

dmax =1 5 0 66 = 0330,14 = 0,075 MM.
MakcHManbHyl0 KPYMHOCTb YacTHIl, KOTOpble MOrYT GbiTh BBIHE-
CeHbl W3 rpyHTa, onpelensiem no ¢opmyne (21), mpHueM nosyyaem

™ =0,77d3™ = 0,77-0,075=0,06 MM,
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B 3apanHHOM rpyHTe uacTHl, MeHbinnx 0,06 MM, couepkHTCs
8 % (cM. rpaduk Ha pHc. 11), H MO3TOMy 3TOT TPYHT CJAeAyeT CHH-
TaTb CY(O HO3HOHHB M.

6) Mo ¢uapTpanHoHHHIM pacyeraM (Hau no Mmeroay OIII1A)
YyCTaHOBJIEHO, YTO B 30HE KOHTaKTa TPYHTa C (HJBTPOM MAaKCH-
MaJbHOe 3HayeHHe rpaauneHTa Hanopa Jest, m = 0,7.
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Puc. 11. Tpaduk 3ampoeKTHPOBaHHOro coctaBa GHABTPa K CydPd03HOH-
HOMY TPYHTY

I —rpyHT (Tesa) OCHOBaHHS NJOTHHB; [ — «30Ha [ONYCKaeMOro rpaHyJOMETPH-
4eCcKOro COCTaBa FPYHTa, MPHIOAHOTO ANS YKJAaAKH B NepBblll CAOR duabTpa».

S
N

Ias onpenenenuss d. CHayaja 1o 3aBHCHMOCTH . (52) .onpeae-
JsieM pasMep 4YaCTHI[ FPYHTa, KOTOpble MOTYT BBIHOCHTbCS (HJIBT-
PalHOHHEIM MOTOKOM:

Ve d
dcl = Tn 7,_]21?702"195!, m

rae
(]
9o = 0,60 (—"—' - ) fasin (3o° + 7);
Pw
[+ onpeneasem no rpadHky, npeacTaBJeHHOMy Ha DHC. 5, H3 KOTO-

poro cieayer, 4To aas kfeo, 10 = 10, n. = 0,33, 3nauenne f. = 0,26;
6 = 90° npu ropusoHranbHol ¢uabTpauuH; do = 0,05 MM;

%o = 0,60 (%99 — 1)0,26-sin 41,25° = 0,16;
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V1.005
d, —]2571201607“004“”

ITo rpacduky rpaHy/JOMeTpHYeCcKOro cocTtaBa rpyHra (puc. 11)
HaxoAMM, UTO TAaKHX YAaCTHL COAEPXKHTCA B IPyHTe OKoJo 8 % >
>3—5%. _

B TakoM cayuae d.- onpejeasiercs no 3aBHCHMOCTH (53):

pacq ——Bdan
IToacrasasss B Hee B =8, d; = 0,0125 MM (u3 rpaduka puc. 11),
noayyuM der = 8-0,0125 = 0,10 mMm.

Ecau 66 okasanoch, uto d¢; < di3x, pacueTHoe 3Haqeﬂﬂe der
cJlef0BaNo Gul MPHHATL 1O rpaduky PH° = f(E%o, 10) pHC. 7, KPH-
Basi B =3.

B) 3azaBascp KO3(D(HIHEHTOM DPa3sHO3EPHHCTOCTH TPYyHTa Inep-
Boro ciaosi ¢uabtpa kfg 10 = 10, u3 rpaduka n; = f(kle, 10) (06-
aacte l) omnpenensieM NOPHCTOCTbL ero, Kotopasi pasHa n; = 0,37

(puc. 9).
Hanee u3 ycJOBHs HENpPOCHIIaeMOCTH MO 3aBHCHMOCTH (66) om-

peneisieM NeHCTBYIOLUMH JHaMeTp 4YacTHU TPYHTa MNepPBOro CJOs
¢uabrpa Dfy7:

1 1—037
Df; = — = 0,10 == 0,46 mm.
7 o252 Y10 037

r) Ilo saBucuMoctu (1) u 3HaveHuio D7 = 0,46 MM onpenessiem
Dyin ®uabTpa, OnpenesnB cHayaja 3HaueHHe CTENeHH X:

x=1+41281gkl 0o=1+1281g10=2,28;

_ D, _ 0,46 —
Dinin = 02(5+17%)  02(5+1,7%%) 0.28.
[MoactaBass 3HaueHHe Dfni, = 0,28 MM; kig 10 =10 U x = 2,28
B ¢popmyay (1), nonyuum
D; = 0,056[5+ (0,1P;)%%8].

3anaBasice pa3jHYHBIMH 3HaueHHsMu P; = 10...20...100, Haxo-
JAHM COOTBETCTBYIOLIHE 3HAYEHHs D; B MM.

pacy

Dln I D‘.M } Dlo | DM I DSI [ Dlw

034 I 0,51 [ 155 | 340 ] 6,20 ’ 10,19

[To sTuM 3HaYeHHAM Dmin, Dio...Digo CTPOHM pacCyeTHyIO KpH-
Bylo HecydpdO3HOHHOro coOCTaBa TDYHTa NEpPBOTO cJios
¢unapTpa (puc. 11) u ycranaBiauBaeM, TaK Xe KaK H B NpHMepe |,
30HY JONYCTHMOrO FPaHy/JOMETPHYECKOr0 COCTaBa TPYHTa, NMPHTOA-
HOTO AJ5l YKJAAAKH B NepBHIi cJioi duabTpa.

1) KoadduuneHt unprpauuu ¢uabrpa k; onpenessieM no sa-
BHCHMOCTH (5):
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4040 3 0,373 .
= 501 1/1() — 037y 0,046° = 0,135 cm/c

k; 0,135
W MO/y4aeM COOTHOIWEHHE - = GGy = 9,65 = 10.
e) Ilposepsiem na HEKOﬂbMaTpreMOCTb nepBulii caoft puaAbTPA,
JLJisi 4ero onpejessieM pa3Mep 4acTHI, KOTOpPble MOTYT BbIHOCHTBCS
H3 KOHTAKTHOH 0G6JacTH rpyHTa, NPHMBIKAWIleil K NEePBOMY CJOi0

GuabTpa, u3 yciaosus (24):
< 0,32d,.;
dei™ =0,32:0,10 = 0,032 mM.

Yro6bl 9TH yacTHLBI He KOJIBMaTHPOBaJH NepBHi c/10i GuabTpa,
cornacHo (44) NOMXKHO GHITH

D}
4 < Tia,-

[To 3aBucumoctu (9)

Db = 046 /b 10 1= diz = 0,46 110 (=77 0,46 = 0,18 m,

H3 Tabs. | 3HaueHHe napameTrpa d. = 4, CJIeL0BaTeNbHO,

0,18

m = 0,041 MM

dcl <

u ycaoBue (44) Boinogssiercsi, Tak kak 0,032 < 0,041.
Ecau Bocmosb3oBatbesi ¢dopmyJdoit  (47), TO AOMXKHO OHITh
co6JII0leHO CcaeayIoliee HepaBeHCTBO:

Di; _ L1(1—ny
> me 4

B paccmaTtpuBaeMoMm ciyuae

D§7 0,460 1,1 (1—0,37)
= = — 0200 4112
0,032 =143 0,37-0.46 /10

H notoMy ycaoBHe (47) Takxe BBINOJHSETCS.

Cjie0BaTe/IbHO, BHIHOCHMbIE NDH ONpejesieHHbX THAPOAHHAMH-
YeCKHX YCJOBHsiX (GHIbTPALHOHHBIM MOTOKOM YacTHUbl pa3MepoM
d¢; = 0,032 MM He O6YAyT KOIBMaTHPOBATbL MepBHIil CJ0H (DHABTPA.

Ecau ycinoBusi (44) u (47) He yHOBJETBOPSIOTCS, CJeAyeT H3Me-
IINTh TIPHHATHIA OHAMeTp cBoAooOpasywooiiux uyactHi de. Toraa,
1pHHSB 10 ycaoBHIO (45) Do' = 1,1dca., nonyuaem der = 0,61dcia..

ITo sToMy 3HaueHH10 der HaXOAHM HoBoe 3HaueHHe D'j7 u no 3a-
BHCHMOCTH (3) mojyyaeM HOBYIO KDHBYIO TpaHyJOMETPHYECKOro
cocTaBa rpyHTa MepBOro cjost QHJIbTPa, KOTOPHIA OyleT YAOBJeET-
BOPATb YCJIOBHIO HEKOJbMATHPYEMOCTH.
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MeTtoanka noaGopa rpaHyJOMETPHYECKOrO COCTaBa MepBOro cJos (GHABTPA
aas I — VI pacuetnbix ciyuaes

3.30. s ykasaHHeIX B m. 3.23 cayuaes III—V, koraa, xpome
3alLHILAEMOT0 TPYHTa OCHOBAHHS, H3BECTHBl H KapbepHhie FPYHTHI,
npeaHa3HayeHHble i oOpaTHBIX (HABTPOB, MeTOAMKAa noabopa
rpaHy/JOMeTPHYECKOr0 COCTaBa MepPBOro c/osi GHAbTPA B CYILIHOCTH
ocTaeTcst TOH e, UTO U B PAacCMOTPEHHBIX Bbillle TIEPBBIX ABYX CJYy-
yasx. Ho nopsaok pacueros, a TakxXe H YCJOBHs, ONpPENENSIOMHE
BBIOOD psila pacyeTHbIX NapaMeTpoB, 3aech GyayT HHbIMH. [Tosiche-
HH5l H DEKOMEHJalHH 110 NMOPSIAKY pacueTa B 3THX CJAydYasx LeJeco-
00pasHo caenaTh Ha IpUMepax.

Pacuemnoili caywati 111
Mpumep 3
3.31. Tlonobpate rpaHyJOMETPHYECKHH COCTaB MEpPBOrO CJos

¢huabTpa Qs caydasi, KOrja 3alllHIlaeMbli H KapbepHble TPYHTHI
IpaKkTHYeCKH Hecy()(PO3HOHHEIE.
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Puc. 12. T'pany/oMeTPHYECKHIT cOCTAB

[ —TrpyHTa TeJa IJIOTHHBI; [—3 — KapbepHBIX TDYHTOB AJsi NCpPBOrO  CJOs
duabTpa.

HUcxoaHvie naHHble

['paHysiOMeTpHUYECKHE COCTaBHl T'PYHTA Tesa 3eMJISTHOH MJOTHHB
OCHOBAHHS COODYKEHHs1 H KapbepHhHIX TPYHTOB, TNpeiHa3HAuEHHbIX
NJIst epBOro cjos o6paTHoro ¢HAbTpa, MpelacTaBJeHbnl Ha puc. 12.

ﬂ,aHHHC 3aUlHLIAaeMOro rpyHTa
K03 (HUHEHT Pa3HO3ePHHCTOCTH K'go, 10 = 3,34
nopucrocth n = 0,34;
K03 HuHeHT PuabTpanuu & = 0,0092 cM/c.
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JlanHble KapbepHHIX FPYHTOB

Tpynr 1

K03 HUHEHT Pa3HO3ePHHCTOCTH A'go, 10 = 9,7;

nopucrocth n’ = 0,33;

xo3dduuneHT puabrpannn Ry = 0,12 cm/c.
T'pynr 2

Koacpqmunem _Pa3HO3epHHCTOCTH k”60, 10 = 65;

nopucrocts n” = 0,25;

ko3¢ duuneHT puapTpauun k;” = 0,31 cm/c.

Tpynr 3
K03 HUHEHT pasHo3epHHCTOCTH K'go, 10 = 11,3;
nopucrocts n'’’ = 0,36;

ko3 bHUHEHT OuaAbTpaunu k"’ = 8 cm/c.
IMopsinok pacuera

a) OnpexensieM cydpdo3uoHHOCTh 3aliuiaemMoro rpywra. Hec-
MOJIb3yeM 3aBHCHMOCTH (90):

dy 010
d—; =011 = 0,715> N

N=0107334(2+ V338) 23 = 0,24.
CnengoBatenbHO, 3aliHulaeMbli TPYHT Hecyd o3 HOHHBIH.

6) [lo 3ananHomy HecyhdO3HOHHOMY TIpaHyJOMETPHYECKOMY
cocTaBy rpyHTta (puc. 12) Bh6HpaeMm no rpaduky P = [ (Ko, 10)
(prc. 7) pacueTHbIi AHaMeTp CBOAOOGPa3yIOMHX YaCTHL der

Ipu k0,10 = 3,34 no rpaduxy (puc. 7, obnacte 1) PE™ =
= 48--60 %; dcr Moxer GbiTh BHIOpaH B mpefenax dis -+ deo; NMPH-
HHUMaeM der = dso = 0,3 MM.

B) BbisicHieM  NpHrOAHOCT, KapbepHOro rpyHTa I
(puc. 12) nas HcnoJb3oBaHHs €ro B KayecTBe NepBOro cjaos obpar-
HOro ¢uabTpa:

1) OnpenensieM cypdo3HOHHOCTL 3TOrO0 TPYHTa Mo TOi Xe 3a-
BHCHMOCTH (50):

d; _ 017

N=0,10y/87 (2+ VOT ) s = 0.361.

CuieioBaTe/bHO, KapbepHBIil rpyHT [ Hecyd o3 HOHHHK .

2) KoadduuneHt PasHO3EPHHCTOCTH  3TOrO  TIPYHTa MeHblle
nonyetumoro (taba. 2): ks, 10 = 9,7 < 20.

3) TlpoBepsieM BBIMOJHHMOCTb YCJOBHS Hempoceimaemoctd. Co-
raacHo popmyaam (56), (57) u (58) nas MexaycaofiHoro kKoaddH-
ItHE€HTa HMeeM
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D'y; 044 .
= =030 = 1,46;
10n 1 I —n" 1 1—-033

e = — —= = =5,5.
M 022V kg 10 " 0252507 033

YcioBHe HenpochlnaeMoCTH cobJloaaercs:
e < N7
4) Tlo yc/0BHIO BOAONPOHHLAEMOCTH HOJKHO GOBITh:

k 6 f——— JR—
=224 V k10 2+ V0.7 = 3,46;

By 012
CaenoBaTtesbHO, H 3TO YCJOBHE BBINOJHSETCS.

Takum o6pa3oM, KapbepHbIil TPYHT | yHOB/IETBOpPsiET BCEM Tpe-
GoBaHHSIM, NpelbABIAEMBIM K IPYHTaM MJIsi MepBoro cJjosi o6par-
Horo (HJIbLTPa, H NMOTOMY OH MOXET GHITb PEKOMEHAOBaH B HaHHOM
cayyae B KayecTB€ IEePBOro cios o6GpaTHoro ¢uiabTpa.

5) Ias ycTaHOBJIEHHST 30HB AONMYCTHMBIX OTKJOHEHH{i OT 3TOro
cOCTaBa KapbepHOro rpyHTa CTPOHM MO 3aBHCHMOCTH (3) KPHBYIO
Hecy(ddo3HoHHOrO cocTaBa, npoxoAsuyio uyepes Toukd Dy H Den
KapbepHoro rpyHra /. M3 3aBucuMoctu (1) onpeaensteM Dmin, moa-
CT4BHB B Hee yKa3aHHoe 3HaueHHe D7 = 0,44 MM, npelBapHTeJbHO
BHIYHCJIHB CTEMeHb X:

x=1+1281gky ,=1+1,281g9,7 =2,27;
D - D'y, _ 0,44
min 02(5+17%) ~ 02(5+ 1,7%%)

Jlns HaxoXAeHHs OCTaJbHHX 3HaueHHH D; B .COOTBETCTBHH
¢ popmyaoit (3) nmeeM

D; = 0,052(5+0,1P227),

OTKyAa, Hanpumep, HaxoAuM: D5 = 1,16 MM; Dgg = 5,55 MM; Do =
= 11,3 Mm.

ITo stum 3HaueHuaMm D; cTpouM KpHBYI Hecy(ddO3HOHHOrO
COCTaBa H MO Hell onpejessieM  30HY NONYCTHMBIX OTKJIOHEHHH OT
3a1aHHOTO KapbepHOrO I'PYHTa, TeM CaMblM onpeje/sieM H Te FPyH-
Thi, KOTOPbl€ MPAKTHYECKH MOTYT GbITb HCMOJb3OBaHBI [JIst NePBOro
cnos puabTpa - (puc. 13).

r) Te Xe HCC/IeI0OBAHHS NMPOBOAHM MJii KAPbEePHOTO TPYH-
Ta 2. 3JTOT rpyHT Ge3 mepepabOTKH He MOXeT ObiTb HCIOJIb30BAaH
B KaueCTBe MePBOro cJos (QHIAbTPA I/ 3aAaHHOrO 3alHL1aeMoro
I'PYHTa, TaK KaK KO3((HUHEHT Pa3sHO3ePHHCTOCTH €ro 3HaHHTEJbHO
GoJiblIe JOMYyCTHMOrO:

kéo, 10 = 65 > k&i“xo = 20 - 25.

= 0,26 MM.



[TosToMy nmpousBoauM OTCEB MeJKHX H KPyNHbIX (pakuuid, Bbl-
MOJIHSST €ro B CJAeAYIOUIHX TPeX BapHaHTax:

IpyHT a—orcesHn wacTuupl ¢ D < 0,25 MM u D> 50 mm
keo, 10 = 30,8

P
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Puc. 13. Tpadsk rpaHy;OMeTPHYECKOrQ COCTaBa HEPBOTOQ  CJAOA
¢HabTPa H3 KapbepHoro rpysra /

I' —TpyAT Teja NJOTHHH; [ — €30Ha NONYCTHMOTO FPaHYJOMETPHYECKOro
€OCTaBa TpYHTA, HNPHTOAHOrO IJA YKJAaJAKH B NePBHA croft ¢uabipar»;
HC — necyddoanonnas KpHBas TrPYyHTa, RPOXOAAIMEN ‘epe3 TOUKH Dlm

u Dig,.

I'pyar 6-—orceann yactHust ¢ D < 0,25 MM u D > 40 mMm
Reo, 10 = 29,2.

I'pynt & —otceannl uyactuubl ¢ D <025 MM u D> 20 mMm
k@(, 10 = 25, .

KpHBble rpaHyIOMETPHYECKOrO COCTABA 3THX TPYHTOB NPHBEACHD!
Ha pHC. 14.

Kak BHAMM, 3HaueHHe KO3(hOdHIHEHTAa pPa3HO3EPHHCTOCTH MNpH-
OJHXKaeTcs K AOMyCTHMOMY TOJBKO AJist TPYHTa 8, TPYHTH Xe @ H 6
HEMPHIOJHBI 10 3HAUEHHIO Koo, 16 > K63 10-

ITo rpaduky (puc. 9) ans kfg 10 =25 HaxoAHM NOPHCTOCTH
rpyara 8: nf = 0,29, u nanee onpepensieM cyddo3HOHHOCTb 3TOrO
rpyHra (50): '

D3 0,35

’Dl— 065 — 0,54 > N = 0,49,
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N=010y/35(2 4 VT) =om = 049

CuenoBaTenbHO, TPYHT 8 sIBseTcss MPAKTHYECKH Hecyd do-
3SHOHHBIM.
[Mo npeasiaymweMy npumepy der = dso = 0,30 MM, Torna aeiicr-
BHTE/IbHBIH MEKAYCJOMHbIH KO3 HUHEHT
= Dl _ 085 _ g7,
de 030

JONYyCKaeMblii MeXAycaoiHbi Kosbduunent (58)
non__ll""nf_ 1 1*—0,29__57
=TT T T ooyl 08
H TNOTOMY YCJOBHE HENpPOCHNAaeMOCTH 7w <Nw°" BHIIOJ-
HSIeTCS.
p
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Puc. 14. TpaHy/iOMeTpHYECKHI COCTAaB TPYHTOB, MOJYYaeMHIX NOCIE OTCEBa
MeJKHX H KPYNHBX (pakuHil H3 KapbepHOro rpyHra 2

Koabduunent ¢uiIbTpaund rpyHTa 8 onpejessieM NO 3aBHCH-
MocTH (9):

0,208 ‘
ky= 001)/—25 — 0,20y -0,065% = 0,236 cm/c.

Yc/i0BHE BOAONPOHHLAEMOCTH (HJABTPA TOXKE BHIONHAETCS, TaK KaK

k
f 0,2360
= 10,0002 — = 26.

M3 3THx pacyeroB cjelyeT, YTO OTCESHHEIH TPYHT 1O CBOEMY
COCTaBy YAOBJETBOPsi€T OCHOBHHIM TPeGOBaHHAM, NpPENbsBASEMBIM
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K rpyHTaMm ajas o6paTHbHIX QHJABTPOB, H MO3ITOMY OH MOXKeT OHTb
HCIOJIb30BaH B KayecTBe NepBOro cJjost 06paTHoOro Gu/abTpa.

Hast ycTaHOBJIEeHHs 00JIaCTH NONYCTHMBIX OTKJOHEHHH OT 3TOro
cocTaBa IPyHTa, KaK H B NpeAblaylieM caydae, no 3aBucuMoctu (1)
CTPOHM KpHBYIO Hecy(p(O3HOHHOrO cOCTaBa, MPOXOASALLYIO uepe3
ToykH Do 0 Dgo rpyHTa 8.

TpeasapurenbHo npu kfg, 1o = 25 Haxoaum:

x=1+41,281g25 =279,

0,42
Doy = 25— = 035.
1+ (0.1-10)> B985

Jpyrue ToukH Hecyppo3HoHHOH KPHBOH D; = Da...Dso...Dioo
ONpeNesIOTCs H3 Npeo6pa3oBaHHOM AJIs AAHHOTO C/lyyasi 3aBHCH-
moctH (1):

D; =0,35+0,192(0,1- P;)27°.

[TocTpoenHas nmo 3TOMy ypaBHeHHIO Hecy(p(pO3HOHHAsi KpHBas
npeacTaBaeHa Ha puc. 15. IIpn atom obnacts gonyckaeMoro npak-
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Puc. 15. Tpadhk rpaHy/JOMeTPHYECKOr0 COCTaBa NEpPBOro CJos
¢uAbTPa H3 KapbepHOro rpysra 2

I — rpyET TeAa nNJAOTHAH; Ja — €30Ha JONYCTHMOrO TPaHYJOMETPH-

YeCcKOro coCcTaBa TIPYHTa, NDHTOAHOIO IJS YKJajaKH B NepBuift cJsioft

¢rabTpas; /- rpyAT & mnocse oOTCeBa H3 KapbepHOro TrpyHta 2

dpaxkunft D < 0,25 MM n D > 20 MM; 2 — HecyddO3ROHHAS KPHBas,
npoxoasuas vepes Dy, u Dy, rpyuTa 6.

THYecKH Hecy((}O3HOHHOrO COCTaBa IPYHTA, NMPHIOAHOTO AJsS YKJal-
K. B fIepBHA CJI0A (HAbTPA, cilelyeT OrpaHHYHTL BEPXHHM INpeje-
JIOM, - KaK. yKa3blBaJjocb Bbie B npHMepe 1. 3a HHXHHiI npenen
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CleAyeT NPHHSTH YYacTOK KacaTesbHOH K Hecyd(O3HOHHOH KpHBOIl
0 KPHBO{l TPYHTa 8, a JaJiee, KaK MOKa3aHO Ha pHc. 15.

OTMeTHM, YTO 3aNPOEKTHPOBaHHBIA 3J4eCb COCTaB NEPBOr0 CJIOs
GHIbTPA € MaKCHMaJbHHM Ko3(HIHEHTOM pPa3HO3€PHHCTOCTH
JlaeT BO3MOXHOCTb HCMOJIb30BaTh KapbepHHil rpyHT 2 o 50 %.

Hano ckasarth, 4TO noAbop cocraBa nepBoro cJjos (HAbTPA
MOXXHO OCYILEeCTBHTb H3 KapbepHOrO rPyHTa 2 H HPH APYrHX BapH-
aHTax pacceBa ero.

3aech MPHBOAHTCS ellle BapHaHT: 'PYHT d ¢ OTceBOM Gdpakuui
D<025mMMm u D>50 MM, ke,i0=252 (puc. 14), n;=0,36
(no rpaduky puc. 9).

Jns storo BapHaHTa pacceBa BHINOJHSEM Te JKe pacyeThi, YTO
H R NpeAbAyIeM caydae.

1) OnpenensieM cyp¢do3HOHHOCTb IPYHTa 3:

Dy 027 _
D—;=0,36—0’75>/N’
N=010V52 (24 V52) 22 = 031;
(0,75>0,31).

CaenoBaTesibHO, H 3TOT IPYHT NpakKTHYeCKH Hecy P P o3 HOHH bl H.
2) IlpoBepsieM ycsa0BHe HempochHnaeMocTH. MiMeeM dcr = dsp =
= 0,30 MM; aeACTBHTEJbHbII MeXAYCJIOAHBIA KO3pGHIHEHT
Di; _ 036

M= g = 030 = 12

JONYCTHMBI MeXAYCJOHHBH Ko3(pdHUHEHT

o — 1 1 1—0,36
. 0252y52 036

cJe0BaTeNbHO, T < Mu™°", H YCJOBHE HENpOCHIaeMOCTH yAOBJeT-
BOpsercs.

3) TlpoBepsiem nanee yc/aoBHe BoaompoHHunaemoctH. Ilo dop-
myJse (5) Haxonum'

=5:

036
k/— 001 .,/-52 036)2 070362 =O,10 CM/C.

ky 01000

Ornowenne % = 0000 10,9, u, cnenoBatenbHO, yc/JIOBHE BOJO-
IIPOHHLAEMOCTH TOXEe BLINOJHSETCS.

TakuM o6pa3oM, H 3TOT BapHAHT pacceBa KapbepHOro rpyHra 2
YAOBJIETBOPSIET BCEM OCHOBHHIM TpPe6GOBAHHAM, IpelbsBJSEMbIM
K 06paTHHIM (DHABTPAM, H NOTOMY I'PYHT 0 TaKXe MOXeT OblTb HC-
N0Jib30BaH B KayecTBe NMEePBOro cjost 06paTHOro GHJIbTPA.

Ias onpenejeHds o6JacTH AOMYCTHMBIX OTKJOHEHHH OT Hero
CTpouM KpHBYIO HecyddosHOoHHOro cocraBa, TaKkKe NPOXOASIULYIO
yepe3 TOYKH Do u Dgo rpyHTa 3.
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Ipu ke, 10 = -(1%? = 5,2 HaxXo4uM:
¥ =1+1281g52 = 1,92;
Dgin = 031 = 0,265 MM,

52—1
14 (01107 =525

Jpyrue Touku Hecypdo3HOHHOH KDHBOH OmpenessieM MO cie-
ayiouei ¢opmydie, mojydaeMoii H3 3aBHCHMOCTH (1):

D; = 0,265+0,043(0,1- P;) 192,
-TlocTpoeHHasi MO 3THM 3HaueHHAM Hecy(p(dO3HOHHAss KPHBas AJs

rpyHTa d H 06/1acTh AONYCTHMBIX OTKJIOHEHHH B TpaHyJOMeTpHue-
CKOM COCTaBe FPYHTA, HCIOJAb3yeMOro AJisi MepBoro cjos (uiabTpa,

NpHBeJeHH Ha pHC. 16.
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Puc, 16. Tpaduk rpaHyJOMeTpHYECKOro cOCTaBa MepBOro CJos
GHIbTpa H3 KapbepHOTO FpyHTa 2 Iocje OTCeBa H3 Hero (pak-
i D < 0,25 MM 1 D > 5 mM.

1) HccaemoBanue kapbepHOro rpyHta 3 (puc. 12) pas
HCTIOJNb30BAHHST ero B KayecTBe [ePBOTO CJ0s (HABTPA BHINOJ-
HSIETCSl TaK e, KaK H KapbepHoro rpyHtra 2. Tak kax 3TOT rpyHT
COAEPXKHT ToMbKO (pakuun or 0,25 go 40 MM, H ke, 10 = 11,3, TO
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noao6paTh H3 Hero HeOOXOAHMHI cocTaB (HJBTPA Npolle, YeM H3
paccmoTpeHHoro Bhime rpyHta 2. CoOTBETCTBYIOLIHE pacyeThi N03-
TOMY 3€Cb He NPHBOASATCA.

Pacuemnorii caynaii 1V
Nprmep 4
3.32,; 3auuulaeMelii - FPYHT Hecy(p¢o3HOHHbI, KapbepHble IpYH-

Tbl cyth¢o3noHHHe. Tpebyercs momob6paTh nepBHit cJofi PHABTPA
H3 3aJaHHBIX KapbepHHIX TPYHTOB cyddo3HOHHOrO cocTaBa.

HcxonHbie JaHHBIE

Ipany/soMeTpHYECKHE COCTABH IPYHTa Tesa IJIOTHHH (OCHOBa-
HHsi COODYKeHHs1) H KapbepHHX T'DYHTOB, NpeJHA3HAUYeHHBIX MJIs
nepBoro cJjos o6patHoro ¢uAbTPA, NpeACTaBJeHH Ha pHC. 17.
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Puc. 17. Tpany/oMeTpHYecKHii cocTaB

I —rpyHTa Teia MJIOTHHB; [—3 — KapbepHbiX TPYHTOB A/ NepPBOrO  CJos
¢uabTpa,

JldHHble 3aL{HINAaeMOro rpysra

I'panynomerpuueckuii coctas, MM: dio = 0,10; dy7 = 0,11; dg =
= 0,23; ko3 (PHIHEHT Pa3HO3EPHHCTOCTH Kfgo, 10 = 2,3; NJIOTHOCTb
rpyHTa pg = 1,72 r/cm®; wacTHi rpyHTta ps = 2,70 r/cm3; nopucTocTb
nr = 0,35; ‘kosapduunenT ¢uabtpauuu k. = 0,016 cm/c.

JlanHbie: KapbepHHX TPYHTOB

Tpynr 1 (meGeHowHHH oTceB): D'jp=0,25 mMM; D'z =
= 0,4 mM; D’so = 1,8 MM; D’max = 5 MM; Ko3pdHIHEHT pasHO3ep-
HHCTOCTH K'go, 10 = 7,2; TJIOTHOCTH TPyHTa pd’ = 1,69 r/cm3; wacTun
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rpyuta ps’ = 2,60 r/cm?; nopucrocts n’ = 0,35; kospbuLHEHT DHIb-
Tpauuu ki’ = 0 11 cm/c
prﬂT 2 Dm = 08 MM; D]7” = 1 5 MM; Ds()” 14 4 MM;
D" max = 80 MM; xoa(pcpnunem paaHoaepHHcrocm k60,10 = 18;
NJI0THOCTb TPYHTa pd” = 1,79 r/cM?3; yacTan rpyHTa ps" =265 r/em?;
nopucroctb n” = 0,33; Kostpq:uuﬂem duabTpauun k¢’ =1 ,65 cm/c.
T'pynr 3 (meéeﬂb) D\y’” = 5,0 mm; D" = 15 MM; Dg'”’ =

e

=50 MM; Dmax =100 MMm; Koatpqmunem Pa3HO3ePHHCTOCTH

e

koo, 10 = 10 NJOTHOCTh TPYHTa ’)a’” ='1,69 r/cM3; uacTHy rpyHTa
ps’ = 264 r/cm3; MOpHCTOCTh N 0,36; ko3dpuuHeHT HIABTPA-
LHH k;”’ 60 cMm/c.

ITopsinok pacyera

a) OmnpepensieM cypdO3HOHHOCTb 3aLIHIAEMOrO TPYyHTA Tesa
IJIOTHHB (OCHOBaHHs coopyxeHHus). HMcnoneayem zaBucumoctu (50)
u (50'):

dy 0,06
dy; = 0,11

N=0,10V23 2+ V23) =5x

=0,545> N,

0,35 .
o5 = 0.215;

d—"; =0,545 > N = 0,215,

c/1e10BaTe]bHO, AAHHBI TPYHT Tesa IVIOTHHH SIBJISIETCA MpaKTHYe-
CKH HeCY() D O3HOHHB M.

6) Ilo nanHoMy HecyddO3HOHHOMY COCTaBy rpyHTa Teaa IJIO-
THHBE (pHC. 17) BhiGHpaeM no rpadHKy pHc. 7 pacyeTHBIi nHaMeTp
CBOA006Pa3yIOIIHX YACTHIL.

Has rpyHta ¢ Ko3pdHUHEHTOM pa3HO3ePHHCTOCTH Kl 10 = 2,3
no rpaduxy HaxoauMm PE = 60--709%  (o6nacte I); der MOXKeT
6biTh BHGpaH B npenenax dso—dro.

ITpunumaem der = dgo = 0,23 MM.

B) BuisicHseM  npHrogHocTs KapbepHoOro rpyHTa [
(pHc. 17) ansa HCMo/Mb30BaHHSI €ro B KayecTBe MEPBOro cJjos o6pat-
HOro GHALTpA.

1) OnpegnensieM cyhdo3HOHHOCTL 3TOrO TPYHTA 110 [EPBOMY CIO-
coby (cM. m. 3.4).

Mo saBucumocTn (18) omnpegensieM aHaAMeTP MAaKCHMaJbHOTO
(GHABTPALHOHHOrO X044 B rpyHTe I:

max _ n’ ’r 0,35 _
D™ =C 12 D,y = 1,36-0,63 -2 0,4 = 0,185 ww,

x=1+ 0,0572=1,36; C=0,46%7,2 = 0,63.

MakcHMa/IbHYI0 KPYNMHOCTb YacTHL, KOTOpPble MOryT ObiTh BbiHe-
CeHbl H3 JaHHOTO IPYHTa NPH ONpejeJeHHBX THAPOAHHAMHYECKHX
YCJOBHSX, onpeaenseM H3 dopMyasl- (21):

di* =0,77D5™ = 0,770,185 = 0,142 MM,

56



B KapbepHOM rpyHte I Takux uactHy (pHc. 17) comepKHTCA OKOJIO
8 %, cnenoBatesibHO, TPYHT I cyd P o3HOHHBI L.

2) KoadpdHuuneHT pa3sHO3EPHHCTOCTH TPYHTa | MeHblUe JOMy-
cruMoro (cm. 1. 3.9): &g, 10 = 7,2 < 15.

3) IlposepsieM ycJ/OBHE HENPOCHLINAEMOCTH.

CoraacHo ¢opmyaam (56)—(58) ans mexayciaoifiHoro kosdhdu-
LIHEeHTa HMeeM:

Dy _ 040 _
A’IM —_ dcx‘ 023 I 74 n:‘On
! 1—n I 1—035
Aon - = — ~ = 5 3-
T =005 e o " 0252573 035 ,

Yca0BHE HENpPOCHIIaeMOCTH BHIMOIHAETCS.
4) Tlo ycn0BHIO BOAONPOHHUAEMOCTH AOJNKHO OHTH (59):

- =2+ f/kéo,mS 2L y792 =339,

k
B AeHCTBHTEJIBHOCTH HMEEM k—: = %1—6 =7 > 3,39. CaenoBaTenbHo,
H 3TO yCJOBHE BHIIOJIHAETCH.

Takum o6pa3oM, xappepHuifi rpyHT / cyddo3HOHHOrO cocTaBa
YLOBJIETBOPsieT BCeM TpeGOBAaHHAM, NpeLbABAsSEMbIM K TPyHTaM
1epBoro cJjosi GHAbTPA, H MO3TOMY OH MOXeT GbiTb peKOMEHAOBaH
B KauecTBe o6paTHoro ¢HAbTpa 6e3 NOMOJHHTeNbHOI nepepaboTKH.

5) YcTaHOBHM 30HY AONYCTHMBIX OTKJOHEHHH OT COCTaBa Kapb-
epHoro rpynta /. [las 3roro no 3aBHCHMoOCTH (1) mocTpoHM KpHBYIO
Hecy(dO3HOHHOrO cocTaBa, NPOXOAsiuyio uepes TOUKH Dy’ u Dy
KapbepHoro rpyHta I (puc. 18). Hanee no Toit ke 3aBucumMocth (1)
onpegensieM Dmin, NMOACTaBHB B Hee 3HayeHHe D' = 0,25 MM u
BblUHCAHB x = 141,281g7,2 = 2,1:

Dy = Dmk, = 0.25 — = 0,21 mm.
L4 (01Pg 20107~ 140110 5=
60, 10

Jaa HaxoxAeHHa OCTajJbHBIX 3HaueHHH D; uMeeM:
D; = 0,21+40,036 (0,1P;) 21,

oTKyaa HaxoauM: Dss = 0,65 MM, Dgo = 2,52 MM, Djo = 3,82 MM.
ITo ToukaM Dmin, Dyo, D3s, Deo, Dso, D1oo CTPOHM KpPHBYIO Hecydh-
(GO3HOHHOrO COCTaBa H ompefesaseM 30HY IOMYCTHMOrO COCTaBa
TPyHTa, OrpaHHYHB ee CHH3Y KacaTeJbHOH, npoxoasuled uepe3s
TOYKY Dmin = 0,21 MM, H cBepXy — MpAMOA oT Dmax = 3,82 MM 1
Ha 3% Buiue Dip 10 NMPHMHKAaHHA K KPHBOH rpyHTa I (puc. 18).
Mpumeuanne. [Ipu ycraHOBJEHHH 30HB AONMYCTHMBIX OTKJOHEHHH OT I'DaHyJo0-
METPHYECKOrO COCTaBa pacYeTHOH KPHBOH HJH KPHBOH KapbepHOro rpyira (ymos-

JIeTBOPSIOUIEr0 BCEM YCJOBHAM H NPHTOZHOTO A/ (HJAbTPA) HEOOGXOAHMO YuH-
THBaTb CAEAyIoLLee:
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a) HWKHAS T[DPAHHIA 30HH He JAOJIKHA BHIXOAHTH 32 npeaesl Hecyd-
(o3HOHHOK KPHBOH M KacaTe/IbHOH K Hell WJAH K KPHBOI KapbepHoro TrpyHTa.
OTKJ/iOHEHHE B CTOPOHY HHXKHeH 30HBI MPHBOAHT K H3MEHEHHIO (UIbTPALHOHHO-
Cy(hQo3HOHHBIX CBOHCTB (HALTPA;

6) yBeJHuyeHHe BepxHeit TPaHHUBI 30HBI JaeT 3amac NPOYHOCTH 3aUAILAEMOTro

rpyura M rpyuta d¢uabrpa. OpHako cJaeiyeT YUHTHIBATb BOAONPOHHIIAEMOCTh
dbuasTpa,

6) YuuTnBas, 4TO gaHHHI rPyHT ¢uabTpa ! (puc. 18) sBiser-
cst cy(PPO3HOHHHM, H3 KOTOPOrO NPH ONPEAeNEHHbIX FHAPOAHHAMH-

max

YECKHX YCJIOBHIX MOT'YT OHITb BBEIHECEHH MeJIKHe ppaknuH de <K

NS

= 0,142 MM, uto coctaBiaser 8 Y, onpeaequM 3HaYeHHE KPHTHUE-
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duamemp yacmuy, mm
Puc. 18. Tpadguk nomycrumoro cocraBa ¢pHuAbTPa
[ — IPYHT Tesda NAOTHHBI, [ — 30Ha IPyHTOB Aas GHAbIpPa; a — ecTecT-

BeHHBIA KapbepHuft rpynT; HK — HecyddO3HOHHAs KpHBaf, NpOXoAsi-
mas 4epes Dlj, u Dleo KapbepHOr'o IpyHTa,

CKOro rpajmeHTta BblHOca J. RaHHBIX dpaxunii no dopmymne (33):

T
Jop= ol 1/ 225,

rae dit =0,142 mm = 0,0142 cm;
! . ° 6
%:0,60(—%3;— ——l)f*sm(SO +§-); |
od = 1,69 r/eM3; pw =1 r/eM®; ps = 2,60 r/em®; 6 = 90° — npu
FOPH30HTANBHON (uAbTPaunH; f. = 02 ans np = 0,35 u Kl 10 =
= 7,2 no rpadHKy pHC. 5. ‘
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ITocne moaCTaHOBKH 3HAYEHHH NOJYYHM:

90= 0,60 (372 —1)0,25in (30° + -] = 0,125,

Juy=0,125-0,0142 )/ 2BBL _ ) gg,

4TO B NPaKTHYECKHX YCJOBHSIX MaJslOBEpPOSTHO.

Tak, B naHHOM caydae AJa 3aliHIaeMoro HecypdO3HOHHOrO
rpyHTa JAon<10 TOrja TrpajHeHT Hanopa B (HUJIbTPe [OJKEH
ObiTb:

0,016

Si=hE =1 0”_015

r k/

ITpuBeneHHble pacyeThl MOKa3bIBAIOT, YTO e€CTECTBEHHbLIE Kapbep-
Hble TPYHTH cy(P(O3HOHHOTO COCTaBA MOTYT ObIThb HCHOJB30BaHBl
IAsi ycTpoiicTBa (HABTPOB 0e3 AOPOrocTosiled HX nepepaboTKH
(pacceBa, oboraileHdsi u 1p.).

7) TlpoBepky npounocTH QuAbTpa cyddo3HOHHOrO coctaBa Ha
HPOJOJIbHYIO (HJABTPALHIO MOXKHO OCYLIECTBJATb TO YKa3aHHOIi
Boile B 1. 3.8 dopmyne (52), 3aMeHHB Jest, m YKJIOHOM YJIOKEHHOTO
apeHaxa, T. e. Jest, m = Jnp, rll€ Jyp — NPOAONBHBIA YKJIOH ApeHaxka,
TOraa onpeaensercs paaMep ¢pakuuii dc;, KOTopble MOryT ObITh
BbIHECEeHBl H3 paccMaTpHBaemoro cy@do3HOHHOrO rpyHTa (HJALTPA,
IPH NPoAO/abHON (HAbTPALHH cornacHo dopmyae (52), T. e.

1/"1 DD J

dci = Tn 712z f Jopr
%o

rae yn = 1,25-+1,10 — ko3 pHIHeHT HalJexXKHOCTH (cM. m. 2.22).

r) IlpoBenem HcenenoBaHHS KapbepHOTO TpyHTa 2 ¢ 1eJbIO
BBISICHEHHST BO3MOXKHOCTH HCIOJb30BaHHsi €0 B KauyecTBe IIepBOro
ci0os obpatHoro ¢uabTpa AJs 3a4aHHOrO TPyHTa Teja IJIOTHHbBI
(HJH OCHOBAHMS COOPYXKEeHHS).

OnpenenuM cypdo3HOHHOCTb 3TOrO TPYHTA MO MEpBOMY CrocoGy
(cM. 1. 3.3).

INo 3aBucumocth (18) omnpenensieM jpHaMeTP MaKCHMaJbHOrO
(HABTPALHOHHOrO X0Aa B rpyHTe 2:

max n” ”_ 0,33
Do™ = 177 '7*19074 1—1033

1=1+0,05-18=1,9; C= 0,461/18 =0,74.

MakcHMaabHasi KPYMHOCTb YACTHI[, KOTOPbie MOLVT GbITh BhIHe-
CEeHbl,

-1,6 = 1,04 MM,

dei™ = 0,77D5™ = 0,77-1,04 = 0,80 mM.

B rpynte 2 Takux uactuu (puc. 17) comepxurcs 10 %, cieno-
BaTeJbHO, TPYHT cy ¢ 03 HOHHBI .

Cyd¢do3HOHHBI KapbepHHI IPYyHT 2 He MOXKeT GhIThb HCIOJb30-
BaH B KauecTBe nepsoro ciaos obparHoro ¢uabTpa 6e3 mnepepa-
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OOTKH, TaK KaK KO3((pHUHEHT pa3HO3epHHCTOCTH ero GoJblue A0-
NyCTHMOTO:

" D.."
kgo, 10 = D_?z”_ = 18> k1o = 15.

KpoMe TOro, OH He yAOBJETBOPsiET ‘yCJIOBHIO HENPOCHIaeMOCTH.
JleHcTBHTENBHO,

Dy 15
=P = 003 = 0D
1 1—n 1 1-033
aon — —_— " = — . = 5, T
Ty 0,252 g/ oo " 025218 033 €

M = 6,5 > 7101 =5,

ITosToMy B nepBoM NPHOJHXEHHH HaMeyaeM OTCEB KDPYMHBIX (pak-
uuit ‘D > 10 mm. TMoayueHnslit nociie orceBa ¢pakuuit D > 10 mm

p
100
LH /
a0 < d
§ /
s 80 oy
S N NS
g 70 g
8§ o, R /]
S 60
S D
> /
& 90 v
N /
g W /,’
&

R /5 A
g oyl i
S NS Q1 (T 4&\\?
S 2o SHRE - S| ik

Vi A Ly

A ,/“"l
0 P11
a,01 205 01 a3 g5 1 J 5§ 00

Huamemp vacmuy, mm

Puc. 19. I'paHyJloMeTpHUeCKHH COCTaB I'PYHTOB

I —TpYHT Telda OJOTHHN (OCHOBAaHHSA COOPYXKeHHs); [ — rDYHT mep-
BOro cn0si GHABTPa, NOAYYEHHHA mocie oTceBa ¢pakuuit D > 10 MM
H3 KapbepHOro rpyHra 2

rpaHy/JOMEeTPHYECKHH cOCTaB rpyHra (mpHBefeHHblt x 100 % co-
cTaBy) MoOKasaH Ha puc. 19.

1) BhisicHHM NPHrOAHOCTL AAHHOrO rPyHTa nocJje orceBa (¢dpak-
uuit D > 10 MM) aJisi HCTIOJIb30OBAHHS €ro B KayecTBe MepBOro CJjost
DHuIbTpA.

1) Onpenensiem cypdO3HOHHOCTL 3TOrO IPYHTA, KaK YKa3aHo
BhilIe (1. B), npudem nopucrocTs ero n = 0,34 no rpaguky puc. 9.
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[To 3aBucumoctn (18) onpegensiem auaMeTp MaKCHMaJbHOro
¢uabTpanHOHHOro xoia B rpyHre I (puc. 19):

D™ =1,43. OGS—-—W -0,66 = 0,315 mm,

«=1+40,05-8,6 = 1,43; C=0,461/8,6 =0,65.
MaxkcuManbHas KpYNMHOCTb YACTHI,, KOTOPHE MOFYT ObiTh BbiHe-
CeHbl:
de™*=0,77-0,315 = 0,24 mm.
B nanHoM rpynrte (puc. 19) TaKHX YacTHU COAEpPKHTCA OKOJO

8 % ; caenoBatesbHO, IPYHT YD HO3HOHH B .
2) KosddHuneHT pa3HO3ePHHCTOCTH FPyHTa MeHblLIe [ONYCKae-

MOro:
klgo, 10 = 8,6 < 15.

JlaHHoe TpeGoBaHHe yLOBJETBOPSETCH.
3) IlpoBepsieM ycJioBHE HeNnpOCHINAEMOCTH:

N = 023_2 gg,rnon
1 1— 034
ton — < = =54
he 0252586 034 ’

Yc/10BHe HenpoChinaeMOCTH YAOBJETBOPSAETCS.
4) Tlo ycnoBHIO BOXONPOHHLAEMOCTH HOJKHO ObiTb:

k= (24 1 ko0 ) i (24 7/88)0,011 = 0,055 cw/c,
3/ 3
k= 2y B, 1o —(1—27)70172 =

= 4 VBB 0,066 = 0,32 cw/e,
kr 032 _
k 00:)0 5,8.

10 YCJOBHE TAaKXXe€ BBINOJHAETCA.

Taxkum 06pa3oM, eCTECTBEHHBI KapbepHbiil TPYHT 2 MOXeT ObiTb
HCOJIb30BaH B KauyecTBe IepBOro cJos (HIBTPOB NPH YCIOBHH
orceBa ¢pakuuii D > 10 MM, KOTOPHIX B TPYHTE COIAEPIKHTCS OKOJIO

0 %. Hpyrue BapuaHTH pacceBa HENPHTOAHH, TakK Kak NoJyudae-
Mbie TPYHTHl He OyAyT yAOBJIETBOPATb TpPeGOBaHHSM, NPeLbsiBisie-
MBIM K TPYHTaM TNepBOro CJosi GHAbTPA.

JanpHefiliHe pacyeTH No OnpeaeteHHI0 Jzon H Jor, @ TakXe on-
pelesieHHe 30HBI JONMYCTHMBIX OTKJIOHEHH{ OT NaHHOrO rPYHTa Bbl-
IIOJIHSAIOTCS aHaJIOTHYHO TNPHBEIEHHBHIM pacyeTaM B JaHHOM MpH-
Mepe aas rpyHTa I.

e) KapbepHHH IpyHT J 10 cBOEMYy rpaHyJOMeTPHUIECKOMY
COCTaBy, KaK BHAHO H3 pHc. 17, He MOXeT GbITb HCNOJb30BaH AJS
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nepBoro cjaos (GuiIbTPa KaK B CBOEM €CTECTBEHHOM COCTaBe, TakK
i TIPH paccese.

Ecaun otcears ¢pakuun D > 10 MM, uto cocraBur 86 % or 06-
mero o6beMa IpyHTa, TO MOJYYHM TPaHYJOMETPHUECKHH cOCTaB
rpyHTa ¢ Ko3hdHUHEHTOM DPa3HO3EPHHCTOCTH Reo, 10 = 17. Ecan xe
orceaTb ppaxkunu D > 20 mm, uro coctaBHT 80 % OT o6mero obbe-
Ma IpyHTa, TO MOJYYHM TPaHYJOMETPHUECKHH COCTaB rpyHTa ¢ KO-
3 HHULHEHTOM Pa3HO3EPHHCTOCTH Rgo, 10 = 28 H T. 1.

Ortcloga ciaenyer, 4TO IPYHT 3 MO TeXHHKO-9KOHOMHYECKHM YCJIO-
BHSIM He MOXeT GbiThb PEKOMEeHAOBaH MJisi YCTPOHCTBA MEPBOro CJOst
duabTpa.

Pacuemnoti caytaii 'V

3.33. 3amumaeMbfi rpyHT CcyPPO3HOHHBI, KapbepHbe
rpyutol HecyddosuoHHb e. Tpebyercs noaobpartb nepsulii
c/1ofi GuabTPa H3 3aAaHHBIX KapbepHEIX I'PYHTOB.

HcxonHble paHHBIE

I'pany/soMeTpHuYeCKHe COCTaBbl TPYHTa Teja MJOTHHH (OCHOBa-
HHsi COODYXKE€HHs) H KapbepHBIX TPYHTOB, NpelHa3HauyeHHbIX IJs
nepBoro cjos obpaTHoro ¢HAbTPa, NpeAcTaBaeHB Ha pHC. 20.
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Puc. 20. I'panynomerpHueckHii cocras

I — rpyHTa Tena NAOTHHM; [, 2 — KapbepHHIX TIPYHTOB 1Js HEPBOIO cJaos
. buabTPA.

JlanHble 3alIHIAEMOro FPyHTa

I'panysnoMerpuueckuii cocras: dio = 0,30 MM; di7 = 0,47 mM; deo =
=25 MM; dmax =70 MM;  k03d)OHIHEHT Pa3HO3EPHHCTOCTH
k60,10 = 83,2; MAOTHOCTb: TrpyHTa pg = 1,92 r/cM® uactun ps =
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= 2,68 r/cM®;  mopucTocTh 71 = 0,28;  KO3QPHUUHEHT QHILTpPALUM
ke = 0,09 cm/c.

Jlannsic KapbepHbIX TpYHTOB

Tpynr 1: Dio’ = 0,85 MM; Dy’ = 1,5 MM; Deo’ = 12 MM; D’max =
= 30 MM; Koaq)qmuneu'r Pa3HO3E€PHHUCTOCTH kso 10 = 14,1; naor-
HOCTb:  rpyHTa od = 1,85 r/em?;  wactun ps’ = 2,65 r/cm3 mno-
pucrocts n’ = 0,30; kosdpdHuHEHT Qm.nb'rpalmu ki’ = 1,04 cm/c.

Tpynr 2: Dm” 1,9 mM; D" = 4,4 mMMm; DGO =50 mM;
D" max = 100 mM; KOS(I)(‘[)HHHQHT pasHo3epHHuCTOCTH k60, 10 = 26,4;
IIOTHOCTb: IpyHTa p4” = 1,88 r/cm3; uacthu ps = 2,65 r/cM®; no-
pucrocts n” = 0,29; koadduuueHT GuabTpauuu k" = 3,6 cm/c.

IMopsinox pacuera
a) OnpenensieM cy®(O3HOHHOCTh 3aILHLUIAEMOTrO TPYHTA
TEJA NJAOTHHDB (OCHOBaHHs COOPVIKEHHS).
ITo 3aBucuMocTH (18) omnpenesnsieM auaMeTp MaKCHMaJbHOrO
(PHIBTPALIHOHHOrO X043 B NAaHHOM TIPYHTE:

d5™ = xC 5 d,; = 3,85-0,95 028

0280 47 = 0,70 mwm,

»=0,35(2+ 1/83,2) = 3,85, C =0,455}/83,2 = 0,95.

MakcHManbHYI0 KPYTTHOCTh YaCTHL, KOTOpble MOT'YT GBIThb BBHIHECEHBI
H3 NAHHOTO TPYHTA NPH ONpejeJeHHbBIX THAPOAHHAMHUYECKHX YCJO-
BHfIX, OnpejessieM H3 3aBHCHMOCTH (21)::

dei™ = 0,77dg™ = 0,77 -0,70 = 0,54 MM.

B naHHOM rpyHTe TakHx uacTHU cojepxutcs 18 % (puc. 20,
KpuBas rpyHta [I'); ciaemoBaTesbHO, 3aNIHIIaeMBIl TPYHT —cCYy b-
G O3HOHHB H. ‘

6) Hnas 3amanHoro cyd§O3HOHHOrO rpyHTa Tesa MJOTHHH (oc-
HOBaHHs COOPYXKEHHs) olpelessieM pacueTHHl AHaMeTP CBOLOOG-
pasyolIHX 4acTHI der.

ITo dopmyne (52) omnpenensieM pa3Mep BBIHOCHMBIX YacCTHIL
rpyHTa d;; M3 30HB KOHTaKTa NPH 3aJaHHOM MaKCHMAaJbHOM rpa-
nueHTe Hanopa Jest, m = 0,2.

M3 3aBucumocreii (27) u (28) ompesensieM 3HaueHHE (g, Mpea-
BApHTEJNbHO ONPEIeNHB fx:

f+=0,80—1,8r, 40,0064, 1» = 0,80 — 1,8-0,28 +
+0,006-83,2 = 0,80.
ITpu ps =2,68 r/cM?, po =1 r/cm® u 6 = 90°

00 = 0,60 (f— - 1)]; sin (30° 4 %) =

— 0,60 (39§ - 1)0,80 sin (30° + %) — 0,53.
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IMoacrasasis noayuyeHHble 3HaYeHHst B (52), nMOAyuHM:

Veds VT1.-018
doy = Tu g Jest.m = 1,25 775755 0,2 = 0,012 mm.

Kak Buaum (puc. 20), TakHX 4acTHL B JaHHOM rpyHTe HeT. Cie-
J0BaTeNbHO, THAPOMEeXaHHYECKHe YCJIOBHS MOXHO He YUHTHIBATb.
B TakoM cayuae pacueTHoe 3HaueHHe dc OmpenensieTcs H3 rpadHka
P& = f(keo, 10) pHe. 7, kKpuBas B = 3.

Ilasi ke, 10 = 82,3 Haxomum PH™ =20%; npunumaem de =
= dzo = 060 MM.

B) BhisicHsieM  npHrOAHOCT KapbepHoro rpyHTa [
(puc. 20) nas HCMOJIb30BaHHsS €ro B KayecTBe NepBOro cjos obpar-
Horo ¢HabTpA.

1) OnpenensieM cypdo3HOHHOCTh ITOr0 rPyHTa MO 3aBHCHMOCTH
(50) u (50), nmpuuem mo rpaduky rpaHyJOMETPHYECKOro COCTaBa
rpyHTa (puc. 20) d; = 0,54 mMm:

dy 05;
e

N= 032/141(1+005 14,1) 22 = 0,36,

=0,36 = N =0,36.

=0,36>

s
dyy
CnepoBaTenbHO, NaHHBII 'PYHT MOXHO CUHTAaTh MPAKTHYECKH He-
CYyPDO3HOHHBIM.
2) Ko3d¢dHUHEHT pa3HO3ePHHCTOCTH HAHHOrO TPyHTa MeHblle
ponyctumoro (puc. 20): kg, 10 = 14,1 < 20.
3) IlpoBepsiem ycJaoBHe Henf)ocunaemoem Coraacho cbopmy-

jaam (56) u (58) umeem: 7,/ = = 2,80,
on 1 1-030 _
M= 0252/ 181 030 6.0.

Ycn0BHE HENpPOCHNAEMOCTH BHINOJNHSETCS, Tak Kak 7, = 2,60 <
< 7m = 6,0.
4) Tlo yc/ioBHIO BOLONpPOHHIAEMOCTH AOJXHO OHITH

=24+ V%o 10; 2+ 1 14,1=3,55,

k
B N€fCTBHTEJIbHOCTH HMEEM —— f (l)g; 11,5 > 3,55, u 3rto ycsioBHe
yAOBJAETBOpSAeTCH.

5) Ecuau rpyHT Tesa NIOTHHH (OCHOBaHHs COOpyXKeHus) cypdo-
3HOHHBIH, HEOOXOMHMO CHeJaTh €lle NPOBEPKYy Ha HEeKOJbMaTHpYye-
MOCTb NePBOro cJost GHIbTPA.

Oxnako B JaHHOM tJyyae, KaK CJlelyeT H3 THAPOMEXaHHUECKHX
ycJI0BHIi, BHHOCA YaCTHIl IPYHTA H3 KOHTAKTHOH 30HH He OylerT.
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CnenoBaTe/ibHO, NMpOBEpKa Ha HEKOJbMATHPYEMOCTb MEPBOro
cjiost GUABTPA OTMafaer.

Taxkum o0pa3oM, ecTeCTBEHHBIH KapbepHbili rPyHT I Hecyddosu-
OHHOrO COCTaBa YAOBJETBOPSieT BceM TpeGOBaHHSM, MNpexbsiBiase-
MbIM K TPYHTaM NepBoro cJjos ¢uabTpa, 3auumaioilero cydhdosHoH-
Hbhill TPyHT OCHOBaHHs, H, CJel0BaTeNbHO, KapbepHbli TPYHT [
MoOxKeT OBITb PEKOMEHA0BaH B INepBHIl cjoii 06paTHoro ¢uabTpa
0e3 f0MNOJTHHTENBbHOH nepepaloTKH.

6) YcTaHOBHM 30HY MHONYCTHMBIX OTKJOHEHHH OT COCTaBa
KapbepHoro rpysra I.

HOns 3rtoro, Kak ykasnBaJ/Jocb paHee (cM. mpumep 4, m. 3),
CTPOMM KPHBYIO Hecy(h(}O3HOHHOrO COCTaBa, MNPOXOASILLYIO uepes
Toukd D’1p H D’sp KpHBOH KapbepHoro rpyHra I (puc. 21). CHuasy

p
100
g0 A

a
oY
N

uy, %
~
Q

c
)
Q

N

+*
Q

Codepmanue vacm
N
SRS

S

1

L-4-¢ IS

405 071 a3 085 1 3 5 0 2030 5070100
Quamemp vacmuy, mm

Puc. 21. I'paguk nonycrHMoro cocraba QH/AbTPA
I' — rpyHT Tesa NJOTHHBL (OCHOBaHHS COOpPYMeHHR); [ — 30Ha FPYHTOB aas ¢HALTPA:
@ — eCTeCTBEHHbIf KapbepHHIi TIPYHT; HK — necyddoanonnas KpHBasi, npoxoasuias
depes D’ u D’60 KapbepHOro rpyHra.

Q

orpaHHYHBaeM 30HY JONMYCTHMOFO COCTaBa rPyHTa KacaTesabHOH OT
TOUKH Dmin = 0,70 MM [0 ecTeCTBEHHOH KDHBOH KapbepHOro rpyH-
ta I u panee no HecyddosnoHHOH KpuBoH. CBEpPXYV NPOBOIHM nps-
Myl0, KaK NMOKa3aHo Ha pHc. 21.

r) HUccnenoBanus xapbepHoro rpyHTa 2 (puc. 20)
C LeJbl0 BHIAICHEHHS BO3MOXHOCTH HCIOJNb30BaHHsS ero B KauecTBe
nepBoro cJoss 06paTHOro ¢GuaAbTpa A 3aJaHHOro cyddO3HOHHOro
TPYHTa TeJa NJIOTHHH (OCHOBaHHS COOPYXKEHHS) OCTalOTCs Te XKe,
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YTO M [Jis1 KaPbepPHOro rpyHTa I, ¢ HEKOTOPHIM JONOJIHEHHEeM, KOTO-
poe CBOIHTCS K CJIEAYIOLIEMY.

KapbepHnlit rpyaT 2 Ge3 nepepalOTKH He MOMKET GBITb HCIOJb-
30BaH B KaueCTBe NEPBOro cJ0si QHIbTPA, TaK KaK KO3(GHUHEHT
Pa3HO3ePHHCTOCTH ero Gosblle JONYCTHMOTO: kg 10 = 26,4 >
> 15+25.

[MostoMy HameuaeM OTceB (paKUHil, CTPEMACb COXPAHHTb NpPH
3TOM MaKCHMaJ/IbHOe KOJIHYECTBO I'PYHTA, NPHTOZHOrO AJisi MEepBOrO
cJ10s1 (HABTPA.

B nepBom npuOJMHXKeHHH cJelyeT HaMmeyaTb K OTCeBy GoJiee
KpynHule (Mau Meakne) dpakunu. Ilocne kaxaoro orceBa ¢pakuuii
z= D; ocTaBlHACA TIpaHYJOMETPHYECKHH COCTaB TPVHTA IIPHHH-~
maetcsa 3a 100.% u myTeM mepecuera CTPOHTCS KPHBasi ero rpaHy.Jo-
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Puc. 22. TpaHyaoMmeTpHYeCKHii COCTaB TPYHTOB, MOJYYEHHBIX NOCJe
oTceBa KpynHuXx ¢pakunit D > 50 MM (rpyHT a) u D <30 mm
(rpyHT 6) H3 KapbepHoro rpysra 2

MeTpHYecKoro cocraBa. Ilo/iyyeHHBIl TPYHT aHa/JH3UPyeTcs Ha ero
NPHIOAHOCTb AJsi TepBoro cnosi ¢uabtpa. [IpH HeyxoBJIETBOPH-
TeJbHBIX Pe3y/bTaTax HaMeyaloTCss K OTCEBY CJelyioll{ie KPVIHBIE
HIH MeJKHe ¢pakuun = D,

B kauecTBe mnpHMepa NpOaHaJH3HpyeM TIOPAAOK 06paboTKH
KapbepHOro rpyHra 2.

B nepBom npuOaHXKEeHHH HaMeyaeM K OTCEBY KPyMHHE (pakuHH
D; > 50 MM, cocraBasioniie 40 % cocraBa rpyHTa, H nyTeMm mnepe-
cyeTa CTPOHM KPHBYIO IPaHyJIOMETPHYECKOIO COCTaBa 3TOTO TPYHTa
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(puc. 22, kpuBas @), NOJydYeHHoro mocje orceBa dpaxuun D; >
> 50 MM.

[MonyueHHbli COCTAB TPyHTAa HCCIEAYEM Ha NPHTOAHOCTb s
nepsoro ca10si GUABTPA (aJsi pacueTHoro ciaydas V).

a) Omnpenensiem cyddo3HOHHOCTb 3TOTO TrpyHTa (50):

D, 0.58
DL = ]—9~0-—0,305 > N,
najee HaxoauM: R'g 10 = 14,8 — o kpuBo# a puc. 22; n' = 0,34 —
u3 rpapuka puc. 9 (obaactb I) M nocne NOACTaHOBKH 3HAYEHHH
(50) monyuum:
N=0,10y/T48 (2 + VT48) 12— = 0,47.
I'pynt npaktuuecku cyddo3uonHH ¢ kKo3dpduIHEeHTOM pa3HO3ep-
HHCTOCTH k’so, 10 = 14,8

CaenoBatenbHo, naHHHE rpyHT (¢ orcesom D;>50 mMm) He
MGXeT GHTb HCIOJb30BaH B KayecTBe mepBoro cjosi puabtpa. Ha-
MeuaeM K OTCeBY CJEAYIOIUHH MeHbUIHH pasmep ¢pakuuit D; >
> 30 MM, T. e. 50 % cocraBa rpyHTa, H, KaK H B NEpPBOM cJydae,
NyTeM IepecyeTa CTPOHM KPHBYIO TPaHYJOMETPHYECKOrO COCTaBa
3TOro rpyHra (pHc. 22, KpuBas 0).

Kak caepyer u3 puc. 22 (kpuBas 6), cocTaB IPYHTa, NOJYYeH-
Hb!1 [OCJe OTCeBa M3 KapbepHoro rpyHtra 2 ¢gpakuuit D; > 30 Mu,
COOTBETCTBYET IPaHyJIOMeTPHYECKOMY COCTaBy KapbepHoro rpyHra /[
(puc. 20 u 21).

Takum obpa3oM, nytem orceBa dppakuuii D; > 30 MM H3 Kapbep-
HOTO TPYHTa 2 mojydyaem TrpaHyJOMETPHUECKHii COCTaB IPYHTa, KO-
TOPHIfi yIOBJIETBOPsieT BceM TpPeGOBaHHAM pacyeTHOro- caydast V.

IlanbHefiline pacyeTh BBHIMOJNHAIOTCS TaK Xe, KaK yKa3aHO Bhille
IJIsi KapbepHOro rpyHra I.

Pacuemnwvitli caywaisi VI

3.34. 3auuuaeMblii TPYHT H KapbepHble 'PYHTH CY(p(dO3HOHHLIE.
Tpebyercst mogo6path NepBHd caoil HHABTPA H3 3aJaHHBIX Kapbep-
HBIX FPYHTOB Takxe cy({o3HOHHOro cocraBa.

J1si cydhO3HOHHOrO TPYHTa OCHOBAHHsSI METOAHKA NMoAGopa cyd-
(hOZHOHHOTO cOCTaBa MEPBOTrO CJIOsi 06PAaTHOrO (GHJIbTPA H3 Kapbep-
HbIX TPYHTOB OCTaeTCsi Ta e, KaK 3TO H3J0xeHo B mm.3.28—3.29
(pacuernnlit cnyyait II) ans cyddo3noHHOro 3aiHuiaeMoro rpyHra
¥ B m. 3.32 (pacuerHwnt cayuait 1V) nas cyddoswoHHoro rpynra
ob6parHoro ¢HuabTpa. 1A 3aUIMIAEeMOro TrPyHTa M KaXAOro
KapbepHOro rPyHTa, NPeIHa3HauaeMoro 1Jisi epBOro /10 QUJIbLTPA,
CJ1e1yeT ONpelesHTh:

a) cy$®o3HOHHOCTH 3aLIHLAEMOro rPyHTa 110 OAHOMY H3 ABYX
NpHBEJEHHbBIX B HHCTPYKUHH cnoco6oB (mm. 3.4—3.6);

6) B 3aBHCHMOCTH OT BeJIHYHHBI KO3((dHIHEHTa pPa3HO3EPHHCTO-
et kfgo, 10 = deo/d10 H cyddO3HOHHOCTH TIpyHTA — pasMep CBOAO-
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oGpasylouux 4acTHU dcr —f(kso 10) 1o rpadHKy pHC. 7 HAH 1O
pacueTaM, yKa3aHHbIM B nn. 3.7—3.8;

B) pa3Mep MeJaKHX uacTHU ds (o ¢opmyne (52)) u aonmycTu-
Mblfi NPOLEHT HX BBIHOCA, NIPH KOTOPOM He HaPyLIAIOTCSl IIPOYHOCTD
H YCTOHYHBOCTb COOPYXEHHS;

r) cydb¢d03HOHHOCTb KapbepHBIX 'PYHTOB AJist 00PaTHOro PHIbT-
pa;

Jl) pa3Mmep KPYMHBIX HJH MeJKHX ¢pakuuii D; mnoanexamux
OTCeBy, B 3aBHCHMOCTH OT BeJHUYHHH KO3(p(dHIHEHTa pa3HO3EpPHH-
CTOCTH Tak, uTo6bl &feo, 10 << kéo. 10;

e) ycJoBHe HeNpOoChiNaeMOCTH MO MeXAYCAOHHBIM KO3(dHUHeH-
Taym no dopmynaM (56)—(58);

3K) ycJioBHe BOZONpPOHHI@eMOCTH (Hu/IbTpa 1o dopmynae (59);

3) pasMmep cytddo3HOHHBIX yacTHl d¢; TpyHTa (HAbTpPa, HOMy-
CTHMBIX K BBIHOCY QHJIBTPALHOHHBIM MOTOKOM;

M) KPHTHUYeCKHH rpajiHeHT Hamopa J. B 1nepBoM cjaoe (pHJIbBTPA

1
ISl YAOBJIETBOPEHHsT YCJOBHA Jest, "’g—“(—]" H INPH HaJHYHH BTO-
n

poro cJjiosi GpHJAbTPa — €r0 HEKOJbMATHPYEeMOCTb.

Mpumeuanne. Bo H3GexkaHHe MOBTOPEHHS, UYHCJAEHHbIl NpHMep AJf AaHHOrO
cayyas (VI) ne npupoantcs. IlpH pacyertax cjeayeT nOJb30BAThLCHA HIC/ACHHBIMH
HplsMepaMH, H3J10KeHHHMH B nn. 3.25—3.33.

4. NTPOEKTHPOBAHHE (NMOABOP) COCTABA ®HJIBTPOBOR
MOATOTOBKH NMOJ KAMEHHBIE U )XEJIE3OBETOHHBIE KPENJIEHUSA
BEPXOBbBIX OTKOCOB 3EMJISHBIX NJIOTHH
H3 HECBA3HOTO IPYHTA *

4.1. I1pu npoeKTHPOBAHHH I'PaHyJOMETPHUECKOTrO cocTaBa (HJb-
TPOBOIl TMOArOTOBKH KaK IOA KaMEHHBle, TaK H 2KeJe300eTOHHHIEe
KpeIJieHHs] BEPXOBbIX OTKOCOB NJIOTHH (KaHaJoOB) He0OXOAHMO Hc-
XOAMThL H3 CJeAYIOUHX ycJIoBHi (pHc. 23):

1) rpaHysiomeTpHYecKHH COCTaB (PHJIBLTPOBOII NOATOTOBKH MOA
BEPXOBblE KpEIlJIeHHs OTKOCOB IJIOTHH (KaHajoB) J0JKeH OHTb
NPaKTHUECKH HeCYPODO3IHOHHHB M, YAOBJIETBOPSIOUIHM
sapucumoctam (50) u (50”) uau ypaBHenuio (1) uau (3);

2) coctaB (QHIABTPOBOH NOATOTOBKH AOJIXKEH HaJdeKHO 3alllH-
HlaTh TPYHT Tesna IVIOTHHH (KaHagaa) oT cy®dO3HOHHBIX sBJICHHH
NPH BOJHOBHIX BO3AEHCTBHAX Ha OTKOC (BCJAEACTBHE BO3HHKHOBe-
HHS NYJbCALMH BOAB B cJOe (PHIBTPOBOH NMOArOTOBKH OT Hakara
H Criajna BOJIHHI).

Sty ycaoBusi GyAyT BHIIONHEHB, €CJIH pacuyeTHHli pasmep dpax-
uuii GuAbTPOBON moaroToBkH Dgs™  GymeT MPHHAT MO CaeAyiolle
32BHCHMOCTH:

* TIpoeKkTHpOBAaHHe KpeNnJAeHHS BEePXOBLIX OTKOCOB IJIOTHH TNPOH3BOAHTCS
coragacio CHull 2.06.05-84. B HacTosileM pasfaese NPHBOAHTCA JHIIL METOA
NpOEKTHPOBaHHs H noaGopa coctaBa OHALTPOBOH MOATOTOBKH NOA MNPHUATHI
B NMpOeKTe THN KpervieHHs,
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41 —nyp)
Dpacq > B'dcrv (67)
85 = Py ';/kéfo’ "

rae nj;— NOPHCTOCTh (DHIABTPOBOH MNOATOTOBKH, NPHHHMAETCs MO
rpaduky n; = f(keo, 10) pHC. 9 uau no Qopmyae (64); kfeo, 10—
KO3(hHIIHEHT pPa3HO3epPHHCTOCTH (PHABTPOBOH MOATOTOBKH, NPHHH-
Maercs corjacHo Tabu. 2: kfg, 10 < 25 — g me6GeHOYHBIX TPYHTOB;
kg, 10 < 20 — a1 TecyaHO-rpaBeJIUCTHX TpyHTOB; B’ — napamerp
iiecycpo3HOHHOCTH rpyHTa (PHJIBLTPOBOH MNOArOTOBKH, NMPHHHMAaeETCH

Puc. 23. KpenJeHHsi BepXOBHX OTKOCOB

a — KaMeHHOe KpelJieHHe; O — )KeJe3o0GeTOHHble MAMTH;, [ — rPYHT Teaa njo-
THHBl; 2 — (HJABTPOBAs NOATOTOBKA; 3 — BepxoBoe MNOKPLITHe; D K — cpeanuft

anaMeTp Nop KaMeHHORt HaGpOCKH; bm—umpm-m PacKphHITHA Wean; J P—

pac4eTHHA TIpajHeHT Hanopa NpPH NYJAbCAllHH BOAW B cJ0e ¢GHALTPOBOA mMOAro-
TOBKH; o — YroJl HaKJloHa OTKOCA K TOPH3OHTY.

no rpaduky B’ = f(keo, 10) pHC. 24; dcr — pacueTHHH pasmep CBOAO-
oOpasyloliux ¢(pakuuii 3amiuuiaeMoro Hecyp$o3HOHHOTO TrpYHTa,
onpepessiercs mo rpaguky puc. 7 B o6aactu kpHBHX B = 58, lasa
cy$03HOHHOTO COCTaBa IPYHTa OTKOca dcr ONMpejesnsieTcsi, Kak yKa-
3aHO B 1. 3.8.

3) CocraB (HABTPOBOH MNOATOTOBKH HEe AOJ2KEH INPOHHKATh
B TOPH KaMeHHOH HaOpOCKH Do** uiu packpiBlIyIOCS LIeab by
KeJ1e306eTOHHOr0 MOKPLITHA (pHC. 23).

OTo ycnoBHE MOXET OBITh BhIpaXeHO CJeAVIOIUHMH 3aBHCHMO-
CTAMH:

a) AJ1g KAMEHHOro MOKPHITHsS

DE > 0,55D5", (68)

rae DgsP?c" — pa3Mep pacueTHOH ¢paKiuH, NMOJydeHHBII MO 3aBHCH-
MoCTH (67); Do** — AMaMeTp nop kaMeHHo# HaGpOCKH, omnpeje-
JIseTCsl 10 3aBHCHMOCTH (9).

6) anas wenH bw XKene306EeTOHHOro MOKPHITHs

DE™ > 0,55b,, (69)
69



B) Ecau mosyueHHoe 3HaueHHe pacyeTHOH ¢pakKuun DgsPac,
onpejesieHHOe N0 3aBHCHMOCTH (67), He YAOBJIETBOPSieT 3aBHCHMOCTH
(68) unu (69), To B TakoM cayuae cJHeAyeT H3MeHHTb 3HaueHHe
Ko3dduIHEHTa Pa3HO3€PHHCTOCTH kfgy 1o HIBTPOBOH NOATOTOBKH
B GOJIbLIYIO CTOPOHY (B mpenenax Jo kfg, 10 << 25 1/1a MeO€HOYHBIX

14

100

S
Mt

30

80

=
-..,___..
-

70

LU [ HH HE L

60

~uy
M|
M

50

40

Ty
._+..
N

30

NN

SRRSEESYRANAPUSE

NN

L L

20

10

n

1 2 3 5 7 10 15 20 30 50 70 1007(”:#0
470040

.

H
4

Puc. 24. Fpad)m( B = f(kso, 10).

TPYHTOB H 10 kfso, 10 < 20 nJ1s1 mecyaHo-rpaBe/HCTHIX TPYHTOB), T. e.
HasHayuTh 0OJiee pa3HO3EDHHCTBHIA COCTaB MaTepHaja TCpyHTa
(HIBTPOBOI MOATOTOBKH.

r) Ecau u B aToM cayyae He GYAyT YAOBIETBOPATbCS 3aBHCH-
MecTH (68) unu (69), 3TO ykasbiBaeT Ha TO, UTO MEXAy KAMEHHbIM

70



IIOKPHITHEM H CJI0€M (HJALTPOBOH MOATOTOBKH HOJIMeH OBITb Yyio-
JKeH NMPOMEXYTOYHHIH cJ0H * H3 6oJlee MeNKOro cCOCTaBa KaMHS.
[MpuueM rpaHyJOMEeTPpHYECKHH COCTaB MPOMEXYTOYHOrO CJOsI HOJ-
JKeH OblTb TakKHM, uTOOH cpeiHHil pa3mep nop ero Do*¥, ompene-
JeHHBIH N0 3aBucHMocTH (9), ydoBJeTBOpsi1 ycJoBHIO (68) wuiu
(69).

IIpu cobaioneHHn yKa3aHHBIX Bhille TPeGOBaHHHA IPH NPOEKTH-
poOBaHHH cocTaBa (HJILTPOBOH NMOATOTOBKH O0ecreyHBaeTcCst HaleX-
Has 3allHTa OTKOCa IJIOTHHE H CaMOH (HJIbTPOBOH MOATOTOBKH
OT BOJIHOBBIX BO3JE€HCTBHII Ha OTKOC.

n) [Mo nonyueHHoMmy 3HaueHHIO H3 3aBucHMocTH (67) pacuer-
HOro pasmepa ¢paruuii DgsP<%, NpPHHATOMY 3HaueHHIO kfgy 1o H
HaiileHHOMYy 3HaYeHHI0 10 ypaBHeHHIO (1) CTPOHTCst KpHBasi MpoOeK-
THpYeMoro Hecy¢p@dO3HOHHOr0 TrpaHyJOMETPHYECKOr0 COCTaBa IPyH-
Ta (HABTPOBOH NOArOTOBKH («30Ha JOMYCTHMOrO I'paHyJOMETpH-
YeCcKOro cocTaBa MaTepHa/ia GHAbTPOBOH MOATOTOBKH» Ha3Hauaer-
csl, KaKk yKasaHo B npumepe 1, n. 3.27).

4.2. Tlpu- oueHke (nop6ope) NPHIOAHOCTH KapbepPHHIX TFPYHTOB
HJH MPOAYKUHH KaMEHHOAPOOMJIbHHX 3aBOJOB AJIs HCIIOJb30OBaHHs
HX B KauecTBe (hHJbTPOBOH NOATOTOBKH MOCJEAHHE NOJKHBI YAOB-
JIETBOPATH TeM e ycaoBHAM [—J3, ykasaHHbIM B . 4.1 Hacrosiuero
pa3Aesa, HO JHUIL ¢ TOH pa3HHLefl, YTO BMECTO PAacCyeTHOro pa3Mepa
dbpakuuii DgsP2°Y, onmpenensieMoro B NepBOM cayuae mno dopmyJte
(67), B maHHOM cayuae 3HaueHHe Dfg; nmpunuMaercs no ¢axTude-
CKOH KPHBOH TPaHYJIOMETPHYECKOrO COCTaBa KapbepHOro IpyHTa.

Kpome Toro, rpaHyJIOMeTPHYECKHH COCTAB HCCAEAYEeMOro Kapbep-
HOTO TPYHTa H ero (PH3HUecKHe XapaKTePHCTHKH HNOJXKHH YAOBJET-
BoOpAThL ycaoBHio (12), 1. e.

der = 0,55D¢,

rae dcr — pacueTHHt pa3Mep ¢paklHii 3allHIlaeMOro TpyHTa, Of-
pexeasieMblii no rpaduky pHc. 7, xpuBas B = 58 nau no n. 3.7;
Do — onpenensiercs no dopmyne (9).

Eciu ykasaHHHe BHILE YCJOBHS He YAOBJETBOPSIOTCS, TO AaH-
Hblfi KapbepHHI TDYHT He MOXeT OHITb HCIOJb30BaH B KauecTBe
GHABTPOBOH TOATOTOBKH (€3 [OMOJHHTENbHEIX MEPONPHSITHI: OT-
ceBa MEJKHX HJH KPyNHHX (pakumii Hau ero oboraiierus (CM.
n. 6.15,e).

4.3. 3anpoeKTHPOBaHHLIA HJIH MOAOOpaHHHIi cOCTaB (HABTPO-
BO/l MOATOTOBKHM JOJKEeH OHITh NMPOBEPEH Ha YCJIOBHE Hep a3 Mbl-
BaeMOCTH KOHTAKTHOH 30HH OTKOCA MJIOTHHH, Ha IYJbCHPYIO-
wyio puAbTpauxio (OT HaKaTa H OTFOHA BOJIHH).

* B TakHX CJyyasix pellleHHe BONpPOCa O NPOMEXYTOYHOM cJoe H3 GoJjee
MCJIKOTO KaMHsI HJH MNepexoje Ha ABYXCJIOAHYIO (PHABTPOBYIO NMOATOTOBKY 3aBH-
CHT OT HaJHYHA MEeCTHHIX MAaTepHaJOB H TeXHHKO-3KOHOMHYECKHX CpaBHeHHH
BAapHAHTOB,
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®unbTpaUHOHHAg NPOYHOCTH TPYHTA OTKOCA B 30HE KOHTAKTA
c ¢GHuAbTPOBOH NOAroToBKON OyAeT obecneueHa, €C/H yI0BJETBO-
psieTcst ycJoBHe

dc,<o,1o(]/1+l“ﬁ/i/np— 1)Dof, (70)

rae p = sin (30°+0/8); deci < ds; 55 — bpakuuii rpyHTa OTKocCa;
@1 — KO3(hHILHEHT, YUHTHBAIOWMKI (OPMY H LIEPOXOBATOCTH YACTHIL
rpyHTa; @ = l—aa mnecyaHo-rpaBUHHO-TaJIEUHHKOBBIX TPYHTOB;
¢1 = 0,36 — pisi me6eHOUHBIX TPYHTOB; JnP — DAaCUeTHBIH TpPagHEeHT
Hamopa NpH NyJbCallHH BOAB B cjoe (GHJIbTPOBOIl MOATOTOBKH
(puc. 23):

Jn? = 1,35sin po; (71)

Dof — cpennuii puamerp GHUIABTPALHOHHEIX NMOP (HJILTPOBOH MOAroO-
TOBKH, onpejessercs no gopmyne (9).

NMpumeyanne, IIposepka Ha ycaoBue (70) BHIIOJHSETCS B TOM CJyuae, eCJH
otHoweHHe d.i/Dot < 0,70 (puc. 4,6); npu oTHolleHHH rpyHTta doi/Dof = 0,70
pa3MbiBa H BHHOCA (PaKuUHil MeNKO3ePHHCTOrO rpyHTa d.; OHTb He MOXKer.

Ecan ycnosue (70) He yaoBieTBopsieTcs, TO cJeAyeT PYKOBOA-
CTBOBATBCSl yKa3aHHusAMH 1. 4.1, B, T.

.. 44. [las nogbopa rpaHy/JOMETPHYECKOrO0 COCTaBa (HJILTPOBOIT
MOATOTOBKH M3 HMEIOIHXCS KapbepPHHX FPYHTOB HEOOXOAHMO HMeTh
CJIeAyIOLHe HCXOAHBle AaHHbIe.

1. TpaHyjsoMeTpHUecKHH cocTaB (3aLlHllaeMOro) rpyHTa TeJaa
3eMJISIHOH MVIOTHHB H ero KO3(@HUHEHT Pa3HO3ePHHCTOCTH Kfgo, 10.

2. I'panyjOoMeTpHYECKHH COCTaB KapbepHBIX TPYHTOB, HpedHa-
3HayeHHbIX AJ151 (PHABTPOBOH MOATOTOBKH, a TaKXe HX (pH3HUECKHE
XapaKTePHCTHKH (KO3 HIHEHT pa3HO3epHHCTOCTH kfg, 10, nf, kf
H ap.).

3. I'paHysoMeTpHYecKHii cOCTaB KaMEHHOTO TNOKPHITH (Ha-
OpOCKH), pa3Mep MNOP KOTOPOro Ompeje]sieTcsi N0 3aBHCHMOCTH
(9) — Do*®, uau 3ajaHHBI pa3Mep LieJH by — PacKphiTHe IIBa
(He3aMOHO/NHYEHHHIX IJIHT) HJH BO3MOXHas LIHPHHA LieJH BcJael-
cTBHe aedopMauuii MOHONHTHOTO MOKPHITHS.

[TosicHeHne mo mnopsaky pacuera mesnecoo6pasHo cpaenaTb Ha
KOHKDETHOM NpHMepe.

TMopsaok pacuera

HcxoaHble paHHBE: rpaHyJOMETPHYECKHH COCTaB TPyHTa
Tesia NJOTHHB H KapbepHBIX TPYHTOB, NpeAHAa3HAYEHHHIX AJIS (DHJIb-
TPOBO{1 MOATOTOBKH, H HX OCHOBHEIE XapaKTEDHCTHKH IIpeJCTaBJeHbl
Ha puc. 25.

a) Ilo sanaHHOMy TrpaHyJOMeTPHYECKOMY cocTaBy Hecypdosu-
OHHOro 3all[MIIaeMOro rpyHTa Tesa naoTuHul I (pHc. 25) BHOHpaeM
mo rpaduky PR = f(kso,10) PHC. 7 DAacueTHHIt AHAMETP CBOIO-
o6pasyomux uacTHu der. IIpH kT, 10 = 2,14 no rpaduky (npu
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B =5 aas necyauo-rpaBeancToro Matepuana) Pi' =60 %, uTo
coOTBeTCTBYeT der = dgo = 0,15 MM.

6) BrlsicHsieM NpHrOAHOCTh KapbepHHIX IPYHTOB [ u 2 (pHc. 25)
[JIsl MCIIOJIb30BAHHS MX B KauecTBe (DHJABTPOBOH MOArOTOBKH 1104
JKe1e300eTOHHbBIE KPEeIJIEHHs] H3 IIJIMT, BO3MOXKHOE PacKpBITHE IIBOB
MEeX /Ay KOTOPBIMH WJiH 06pa3oBaHHe liesieli MOXeT HOCTHraTh BeJH-
YHHBl by = 3,5 ¢M (AN KAMEHHOrO MOKPHITHS AHAMETP NOp KaMeH-
Hoit HaGpockn (puc. 23), onpenejeHHHIl 1o 3aBHcHMocTH (9), co-
OTBETCTBEHHO paBeH Do** = 3,5 ¢cM = 35 MM).

Kapoepreoui epynt 1 (puc. 25).

1) OmnpenensieM cypdo3HOHHOCTL KapbepHOro rpyHtra / no 3sa-
BHcuMmocTH (50):

N=0,107/T5(2+ VTB) gy = 0,36.

CuaenoBatesbHO, KapbepHblii TPYHT I mpakTHueckH Hecyd ¢ 03 H-
O H H bl H.

2) KosdduuueHT pa3HO3epPHHCTOCTH rpyHTa / MeHblIe JONYyCTH~-
MOTro (Taﬁﬂ. 2) klsoy 10 = 15 < 20.

3) dakTHueckHii pacyeTHHIH pa3Mep GpakuHH AaHHOro rpyHTa
1 nonxeH 6bTh (68):

Dfgs = 0,556, = 0,55-35 = 19,3 Mm.

Tar kak Dfg; =20 MM > 19,3 MM, cienoBaTesnbHO, ycjoBHs (68) u
(69) ymoB./ieTBOpPSIOTCS.

4) TI'paHyJOMeTpHUECKHH COCTaB HCCJAENYeMOro KapbepHOro
rpyHTta I noJXKeH yAOBJETBOPSiTH ycaoBHio (12), T. e.

der = 0,55Df.
lL'm 3allHliaeMoro rpyHta npHHaTO (H. a)
dcr = deo = 0,15 MM.

Pasmep mop kapbepHOro rpyHta [ onpeaessieM [0 3aBHCHMOCTH (9):

Dy = 0,467/ T5 =~

Tocne monacraHoBku sHaueHuss Dof = 0,26 Mmm B (12) mosyuum:
der = 0,55-0,26 = 0,14 mMMm.
JanHoe ycaoBie (12) TakKe BBHINOJHSETCS, TaK Kak
de = dgo = 0,15 MM > 0,14 MM.

CnenoBarenbHO, AAaHHBIH KapbepHBI TPYHT [/ yAOB/ETBOPSIET
BceM TpeOOBaHHAM, NMPEABSABASAEMBIM K COCTaBy (GHJIBTPOBOH MOA-
TOTOBKH, MOX€T OBbITb HCO0/Jb30BAH B KayecTBe OAHOCJOHHOH
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(HIBTPOBOH MOATrOTOBKH MOA Xelé306etoHHOe (KaMeHHOe) MOKpHI-
THe H OyleT HaleXHO 3allHIAaTh OTKOCH OT pasMbiBa NPH BO3-
AeHCTBHH BOJIH Ha OTKOC.

Hss ycranoBsieHHst 30HB AONMYCTHMBIX OTKJIOHEHHH OT 3TOro pac-
4YeTHOro COCTaBa KapbepHOro rpyHra I cleiyer mocTymaTh Tak, Kak
yKasaHo B 1. 3.27,rT.

5) Urobwl yb6enuTbCsi B NPABHJABHOCTH MOAOGPAaHHOrO COCTaBa
$hUIABTPOBOIl NMOArOTOBKH, BLIMOJHHM IIPOBEPKY Ha yCJOBHe Hepas-
MBIBAEMOCTH 30HBI TPYHTa OTKOCA IJIOTHHB no ycjoBHio (70), eciu
otHoueHnne dc¢;/Dof < 0,70.

B npaHHOM cjayyae uMeeM (pHc. 25) d¢; = ds = 0,06 MM, oTHOLWe-
Hue ds/Dof = 0,06/0,26 = 0,22 < 0,70.

CaepoBaTesibHO, BHIMOJIHAEM NPOBepPKy mo ycaoBuioo (70):

<o,10(\/1+—'2—§‘ﬁ*—1,,p—1)00f,

rae @i = 1 — aJsi OKaTaHHHIX necyaHelx ¢pakuuii rpyHrta; Dof =
= 0,26 Mm; g = sin (30°4+90°/8) = 0,66.
CoranacHo ypaBHeHuwo (71) npu po = 26° (puc. 23):

J.P = 1,35sin 26° = 0,60.

ITocsie noacTaHoBKH 3HaueHHi B (70) mosyuum:

12V1
d, = 0,10 l/1+ 0'60060 )0,26:0,05MM.

T. e. ycaoBHe (70) yaoBieTBOpsieTcs.

CaefoBaTesnbHO, pa3MbiBa KOHTAKTHOH 30HBI TPYHTa MHPOHCXO-
IHTb He GYAeT, uTo MOATBEpXKAaeT HaJeXHOCTb NoAo6paHHOH ¢HIIb-
TPOBOM MOATOTOBKH.

Kapoepnoiii epynr 2 (puc. 25) no cBoeMy COCTaBy XOTsl H HMeeT
PAAl XapaKTePHCTHK, yAOBJETBOPSIOIHX TPe6OBaHHSAM, NMpeAbaBse-
MBIM K COCTaBy (GHJALTPOBOI NOATOTOBKH (fiBJIsieTCsl NPAKTHUECKH
HecyhPO3HOHHEIM, KO3 (GHLHEHT Pa3HO3ePHHCTOCTH k”go, 10 MEHbLIE
JOLYCTHMOrO k0’10, (haKTHUECKHH pasMep pacueTHHX (pakuui
Dfgs ynosnerBopsier ycaosusM (68) u (69)), omHako mpH 3TOM
CJeAYyeT OTMETHTb, UTO Ba)KHoe ycJoBHe (12) — coueraHHe 3aulH-
1{aeMOoro rpyHTa Tejia HJOTHHB C TPYHTOM (QHJIbTPOBOH MOATOTOB-
KH — He ynoBJieTBOpsieTcsi, TaK Kak de¢r < 0,05D¢f, uto He obecme-
UYHBAET 3aLIHTY TPYHTA TeJsa NJOTHHB OT NPOHHKHOBEHHs €ro B CJIOH
¢ HABTPOBOH NMOATOTOBKH H OT BBIHOCA €r0 B PacKpHITHIE ILENH (HJIH
MOpHl KAMEHHOH HabGPOCKH).

CrnenoBaTesqpHO, AAaHHBIH COCTaB TPyHTa 2 He MOXeT OBITb HC-
110/Ib30BaH B KayecTBe (HJIBTPOBOH MOArOTOBKH Ge3 ero obora-
IIeHHS.
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5. IPOEKTHPOBAHUE OBPATHBIX ®HJbTPOB W3 MOPHCTOrO
BETOHA

CoBpeMeHHble TEMNB THAPOTEXHHYECKOTO CTPOHTENBLCTBA C 60JIb-
HIHM OOBEMOM CTPOHTENbHBIX PaboT BBIABHTalOT HOBbIE 3aAauu
K TNOBBIIIEHHIO TPOH3BOAHTENbHOCTH TPYAA, COKPaLlEeHHIO CPOKOB,
CHHJ)KEHHIO CTOHMOCTH H IOBHILIEHHIO KayecTBa CTPOHTEJbCTBA.
Ba)XHbIM MepoOnpHSiTHEM B CHHXXEHHH CTOHMOCTH H COKpallleHHH
CPOKOB CTDOHTE/bCTBA SBJSETCS IIHPOKOE HCIOJb30BaHHE B THA-
POTeXHHUECKOM CTPOHTEJNbCTBe COOPHBIX JpeHa)keii ¢ MPHMEHe-
HieM GHABTPOB H3 mopuctoro GertoHa. [IpoussoacTBo
HX MOXKeT ObiITb HajJlaXKeHO B YCJOBHAX J1000r0 CTPOHTEJbCTBA,
a MaTepHaJoOM AJsi QHIBTPOB MOTYT CJAYXKHTb Hie6EHOUHbIE OTXOMLBI
KaMHeApOOHAbHBEIX 3aBOJOB.

@OuAbTPE H3 NOPHCTOr0 GeTOHAa MOTYT NMPHMEHSTbCS HE TOJbKO
U1l CKBAXKHH, HO H JUIS ApPeHaxKel MJOTHH M APYrHX THAPOTeXHH-
YECKHX COOPYXEHHH, re HX NpHMeHeHHe OKa3blBaeTcsi IKOHOMHYe-
CKH BbITOJAHBIM, HalnpHMep, NPH OTCYTCTBHH Ha MeCTe KapbepHHIX
TPYHTOB, NMPHTOAHBIX IJIst yCTpOHCTBAa OOpaTHBIX (PHIALTPOB H3 mec-
4aHO-TPAaBeJHCTLIX HJH 11e6eHOYHBIX MaTepHaJoB.

O6mue ykasaHus

5.1. O6paTHble (GHJABTPH H3 MOPHCTOrO GeTOHA BBLINOJHSAIOT
JBOHHYIO DOJib, HalpHMep, B TpyGUaToOM ApeHaxe:

1) Kak apenaxHas TpyOa, OTBOAsiUIast NPOQHILTPOBABUIYIOCS
BOAY;

2) Kak nepBHii cJ0H (H/IBTPA, 3aIUHIIAIOILHA IPYHT OCHOBAHHA.

B cayyasx Heo6XoAMMOCTH HaubGoJjbLIero nepexBata (HJAbTpa-
ILHOHHOTO IOTOKAa MJIH 3alIHTH (HJBTPOM H3 NOPHCTOro 0eToHa
MeJIKO3eDHHCThIX BOJOHACHILEHHBIX TPYHTOB sBJAETCS 1eJ]ecood-
pPa3HBIM H3rOTOBJATH (GHABTPEl H3 GoJiee KPYNHOro MaTepHaJsa
¢ nocjaeaywilefi Hx oOCHMNKOH cjoeM H3 OoJsiee KPYMHO3EPHHCTOrO
MaTepHaJia B BHAe JAPeHaxHoiH npu3Mbl (cM. puc. 29,a, 30).

5.2. OGparHble QHABTPH H3 mopHcTOro (GecrecuaHoro) GeToHa
A5 CKBAXHH H JApPeHaxeil NJOTHH YCTPaHBAalOTCs H3 KpyNnHO3ep-
HHCTOFO MaTepHasla, COCTaB KOTOPOro AOJKeH ObiTh nogobpaH
B 3aBHCHMOCTH OT rpaHyJIOMETPHYECKOro COCTaBa 3alllHIlaeMOro UM
BOAOHACHILIEHHOrO IPyHTa.

Jlnst H3TOTOBJIEHHS MOPHCTHIX (PHJABTPOB HEOOXOAHMO MNpHMe-
HATh TAKOE KOJIHYEeCTBO CKJEHBAIOIIEro BelllecTBa (LEMEHT, XKHAKOe
CTECKJO, H JpP.), KOTOPOe TOJBbKO 0OBOJIAKHBAJO Obl YaCTHUB! 3aM0J-
HHTEJIs, a NMOPbl MeXAY HHMH OCTaBJsJ/O He3anoNHeHHbIMH. B Ha-
crosiiHx PekoMeHAauusix B KauecTBe CKJEHBAWOLIEro MaTepHaJa
NMpeAycMaTPHBAeTCsi TOJBKO UEMEHT, NMPHAAIOIHA GHIbTPAM J0J-
rOBpPEMEHHYI0 NPOYHOCTb. B KayecTBe 3aMOJHHTeNss MOTYT NpHMe-
HSITbCsl LieGeHOYHBlE OTXOAbl KaMHeAPOOHJBbHBIX 3aBOAOB, 1ebeHD,
rpaBHil — OJHO3EDHHCTBlE H Pa3HO3EPHHCTHIE MaTepHaJbl.

5.3. IlpeHakHble yCTPOHCTBAa M3 INOPHCTOrO 6eTOHA He CJeAyeT
pacnosaraTh B 30H€ MNpPOMepP3aHHs, NOTOMY UYTO BOJAa B Nopax
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(GHAbTPA NMOCJE 3aMep3aHHsl MOXKET Pa3PYLIUTh CBA3b MEXAY YaCTH-
. LlaMH IIOPHCTOH Macchl, UTO NPHBEJAET K NMOTepe MeXaHHUYEeCKOH nmpou-
HOCTH KOHCTPYKLHH.

5.4. OuabTpPaUHOHHbIE PacyeThl NPH MPOEKTHPOBAHHH APEHaX-
HBIX YCTPOHCTB H3 NOPHCTOr0 O6eToHa BHIIOJHSAIOTCS, Kak H IpPH
NPOEKTHPOBAHHH OOBIUHBIX JApeHa)keil, ¢ yueTOM BOAONPONYCKHOI
CIIOCOGHOCTH NOPHCTOro GeToHa.

TpeGoBaHHA K 0GPaTHHIM (HALTPAM M3 MopHcTOro GeToHa

5.5. O6paTHble (HHABLTPH YCIEIIHO BHIMOJHAIOT CBOIO POJb JHIID
B TOM CJyyae, eCJH IpaHyJOMETPHYECKHH COCTaB HMX 3alPOEKTHPO-
BaH M OCYUIeCTBJIeH HajJexauuM o6pa3oMm.

OGpaTHble ¢GHIBTPH H3 TOPHCTOrO GeTOHa AOJIKHBI OHITH 3a-
NIPOEKTHPOBAHbI TaK, YTOOB YAOBJETBOPATH CJEAYIOUIHM OCHOBHBIM
Tpe6OBaHHAM:

1) yacTHUB CKeJeTa 3alIHLUIAeMOro TPYHTA He JOJIKHbI NPOCHI-
natbcsi B nophl GHAbTPA H3 NMOPHCTOrO GETOHA;

2) B 3aIHIaeMOM TPYHTE, B KOHTaKTHOH 006.1acTH, He HOJKHO
NPOHCXOAHTb OnacHoii MexaHHueckoil cyddo3un, BausOLIEH Ha
1iPOYHOCTb H YCTOHYHBOCTb TPYHTA;

3) MesKHe YacTHIB, BBIHOC KOTOPHIX (PHJABTPALLHOHHBIM TMOTO-
KOM H3 3allHIIaeMOro rpPyHTa He BbI3bIBaeT CYIeCTBeHHbIXx nedop-
MauH# H ABJAsfeTCS JAONYCTHMBIM, He JOJXHBI KOJbMaTHPOBATh
HABTD;

4) BoponpoHHuaeMocTb o6paTHOro HJAbTPA H3 TMOPHCTOIO
6eTOHa Jo/KHA OBITh GoJsiblie BOJAONMPOHHIAEMOCTH 3allHIlaeMOoro
HM TpYyHTa.

BeinosiHeHHe BhllLieNepeyHCAeHHbIX TpeGOBaHHii NMpPH NPOEKTH-
pPOBaHUH H yCTpoficTBe O6paTHHX (HJIBTPOB H3 NMOPHCTOrOo GeToHa
obecrneyHT yCTOHYHBOE H MPOYHOE CONpsKeHHe 3allHIIaeMoro
rpyHTa H HaJeXHOCTb B paboTe COOPYKEHHs B NePHOL ero 3Kc-
NJ1yaTalH.

BuinonHeHHe nepeyucJeHHBIX Bbllle TpeGOBaHHIT OTHOCHTCH
K TPYHTaMm, KOTOpble 110 CBOEMY TIpaHy/JOMeTPHUECKOMY COCTaBy
SABAAIOTCSE YD P O3 HOHHBIMH.

Ecnu 3amuniaeMblii  (HIBTPOM TPYHT SBJSETCH NPAKTHUYECKH
HecyddO3HOHHBIM, TO NPH MNPOEKTHPOBAaHHH H YCTPOiicTBe obpaT-
HbiX QUIBTPOB H3 MOPHCTOro 6€TOHA JOCTATOYHHIM SIBJISIETCS BHI-
noJiHeHHe ABYX OCHOBHBIX YCJIOBHI:

1) gacTHUH CKeJjleTa 3alUHILAEMOro TPyHTa He NOJXKHBI IIPO-
CHINAaTbCsl B (DPHIBTP H3 NMOPHCTOro GeTOHa;

2) xoaboduuueHT GHIAbTPAUMH (HALTPA M3 MOPHCTOrO OeTOHA
IC/XKeH ObiTh GoJabiue Ko3hdHUHEHTa (QHIBTPALHH 3aUIHIIAeMOro
HM TpYHTa.
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Metoanxka noa6opa rpaHyJIOMeTPHYECKOro cocTasa lieGeHOYHOro (rpaBHiiHOrO)
MaTepHana AJs ycTpoficTBa 0GpaTHBIX (GHILTPOB M3 NMOPHCTOro GeToHa

5.6. [lais ompeneneHHs pacyeTHBIX pasMepoB (pakuuii uede-
HOYHHIX H TPaBHiHBIX TPYHTOB, BXOJSIIHX B cOCTaB o06paTHOro
¢nabTpa H3 NOpHCTOro GeToHa, HeOOXOAMMO HMETb NaHHBIE O rpa-
HYJIOMETPHUYECKOM COCTaBe 3allHIIAeMOro rpyHTa, NpeACTaBJeHHbIE
B BHAe rpadHka, a Takxke JaHHble O MJOTHOCTH pg° TPYHTa, IMO-
PHCTOCTH nr, KOI(p(dHUHEHTe DPa3HO3EPHHCTOCTH k', 10 H Ko3hdu-
LxeHTe QUAbTPALHH k.

ITo napamerpam 3alHIAeMOr0 TPYHTa ONpelessieTcsl KaTero-
pHsl ero cocraBa, a TaKXe sBJsIETCS JH 3allHIlaeMblli QHIABTPOM
rPpyHT Hecy(p(HO3HOHHHIM HJIH cY(DPO3HOHHBIM.

Ecnu rpyHT npakrtHueckH HecyddO3HOHHBI, TO OH [OJIXKeH
YIlOBJIETBOPSITh 3aBHCHMOCTH (50):

>0,10 ]s/kgo. 10 (Q_t]/ ko, 10 ) T—m

rae ds H di7— AnaMmeTpnl (QpaKIHil TPYHTa, MeHbIe KOTOPHIX CO-
nepXKuTCs B nocaenHem no 3 u 17 9% mo macce.

Ecau 3aBucumocth (50) He ynoBjaeTBopsercs, AAHHBIH TPYHT
c/aenyeT CYHTaTb INPAKTHYECKH cy(h(PO3HOHHBIM.

B 3aBHCHMOCTH OT KaTeropHH 3alluuiaeMoro rpyHra (cyddo-
3HOHHOTO HJH HecyposHoHHOro) H ero KoabodHIHeHTa pa3HO-
3ePHHCTOCTH BHIOHpaeTcsi pacyeTHH pa3Mep CBOAOOOPA3YIOLIHX
YacTHY der.

Inss HecydppO3HOHHOTrO cocTaBa IpyHTa pacueTHHH pas-
Mep CBOAOOGPA3YIOMHX YacTHL dc Ompeaensiercs M0 rpadHky

P& = [(keo, 10) pHc. 7, kpuBasg B = 3.

Has cycp(poanormoro cocTaBa TpPYHTa pacyeTHHIi pasMep
cBON006Pa3yOIHX YacTHL dcr ONpenessieTcsi B 3aBHCHMOCTH. - OT
THIDOJHHAMHYECKHX YCJIOBHHA pa6Gorhl duabtpa (cM. m. 3.8) ciue-
ayiouum ob6pasom:

a) ITo ¢opmyne (52) omnpenesnsieM pasMep YacTHI, KOTOpHe
MOTYT BBIHOCHTbCSI H3 30HBl KOHTaKTa IIPH 3alaHHOM MakKCHMalb-
HOM rpajHeHTe Hamopa J,™3% T. e.

Ved
d(;i = Tn 71‘?2;0 JA’SI m-
Ecau nosnyuyenHoe 3HaueHHe dc; < d3—+ds (M3 KPHBOH rpayiio-

pacy
METPHYECKOro coctaBa), TO dcr MpHHHMaeTcs no rpaduky Po =
= f(kg0, 10) puc. 7, kpuBast B = 3.
Ecnu xe dci > ds, 10 der onpeneasiercss no cdopmyne (53):

pacq _
= Bdjs),

rae B pekoMeHpyeTcs NpHHHMAaTb: 1) ass GHIBTPOB CKBAXHH
(BOLONOHHKEHHe, NepeMeHHb pexuM) B =3; 2) nas duabTpos
LpeHaxel mioTuH B = 58,

78



6) ITo BhGpaHHOMY pasMepy aguHaMerpa dcr HaXOAHM CPeAHHII
auaMeTp nop ¢uabTpa no sasucumocty (11):

DO’ < 1,8dcr~

3Has Dof, ompenensiem pacyeTHb KO3()GHUHEHT (UIABTPALHH
¢GHAbTPa M3 MOPHCTOrO GETOHA IO 3KCMEPHMEHTaJbHOH 3aBHCHMO-

cTH *:
ki = AmoDo?, cMm/c, (72)

rie A =615— g nopucroro GeroHa H3 leOeHOYHOro TrPyHTa;
A =965 — a5 nopucroro GeToHa H3 IPaBHIIHOTO TpyHTa; MM —
m
0
4 46

g 46

7

g 44

4,43

2

042

7

a4/

7

aq40

’

939

7

0 05 71 152 3 4 5 Zo, M

>
Puc. 26. I'paduk no = f(Do).

npHBeJieHHast IOPHCTOCTh B JAOJSX €IHHHLE], MPUHMMAETCs 10 rpa-
¢uky mg = f(Do) pHc. 26 uaM no sMnupHuecKO# dopmy.ie:
95+ ¥ Dy
My =95 (73)
rae Dy B MM.
8) [lo Ttaba. 3 A4 NOMYYEHHOTO 3HAYEHHs k; BHIGUpaeM rpa-
HyJIOMETPHUECKHH COCTaB IeGEHOYHOro WJH TPaBHHHOrO TIPYHTA,
KOTOPHIH J0J/I2K€H BXOAHTb B COCTaB (pHAbTPA M3 MOPHCTOro GeToHa

* 3aBHCHMOCTh (72) TpHrozHa aas onpejelcHHs k; TNopHcTOre OeToOHa,
M3rOTOBJIEHHOrO NpH onTHMaabHoM B/LL.
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B KauyecCcTBe€ 3anoJIHHTeJd, KOS(p(bHHHeHT PA3HO3€PHHUCTOCTH KOTO-
poOro He AOJi2KeH NPEeBLIlIaThL 3HaYeHHd

kg, 10 <2 12. (74)

Ta6auya 3

3nravenus xoadqdpuuneHta ¢PUAbTPAUHH NOpPHcTOro OGeroHa cocrasa 1:6
npn ontHMaibHoM B/LL B 3aBHCHMOCTH OT rpaHyJoOMeTpHYECKOTO COCTasa

33aN0JqHHTENAS
N Kos¢duuuent
JAOBHBIHH
o | o0 | P | b | w0 | g = S| e
thpakuit, MM 10 | tona kf' cM/c
0,25—-3,0 0,50 0,60 1.8 24 4,8 0,05—0,10
0,25—30,0 0,48 0,95 4,1 5.5 11,45 0,012—0,023
0,25—10,0 0,58 0,77 2,0 2,55 4,4 0,017—0,022
0,25—20,0 0,62 1,15 5,1 6,8 11,0 0,019—0,058
0,25—20,0 1,00 2,05 3.9 44 4.4 0,045—0,077
0,25—5,0 1,10 1,35 3,0 3,4 3,09 0,100—0,180
1,00—30,0 1,90 2,20 5,4 6,7 3,52 0,167—0,46
0,00—30,0 1,24 1,95 5.3 6,2 5,0 0,250—0,62
0,25—10,0 0,35 3,60 1,6 2.4 6,8 0,28—0,80
1,00—20,0 1,34 1,67 44 59 4,4 0,35—0,56
1,00—20,0 1,75 2.25 6,2 7.75 4,45 0,53—0,78
1,00—20,0 2,40 3,40 7.3 8.5 3.51 1,05—1,96
1,00—20,0 1,40 1,80 3,40 4,0 2,85 0,80—1,05
0,00—20,0 224 2,80 4,3 48 2,14 1.65—2,05
3,00—7,0 2,10 3,20 4,7 5,4 2,55 2,10—-3,20
7,00—20,00 7.7 8,6 12,5 14,0 1,82 3,06—5,68
3,00—20,0 51 5,1 8,90 8.8 1,72 4,97—6,22
2,00—20,0 4,6 6,0 9.5 11,0 2,4 5,06—6,25
5,00—25,0 5,2 7.2 11,5 13,0 2,5 12,10—15,30
7,00—25,0 7,5 8,6 14,0 16,0 2.1 15,30-20,10
5,00—40,0 9,0 13,0 25,0 31,0 3,45 28,00—31,00
20,00—40,0 — e — — — 32,00—40.00

Mpumeyanue. [IpuBenennble B Taba. 3 3HauYeHHs k; NOJYYeHH HA OCHOBaHHH
ONEITOB, NPOBEAGHHBIX MPH JAMIHADHOM pexHMe (HIbTPAILLHH,

Taxoii cocraB ¢punpTpa U3 NOPHCTOro GeToHa OyneT yIOBJETBO-
PATb ABYM OCHOBHBIM TpeboBaHHAM ajs HecyddO3HOHHOro 3aliH-
111aeMOr0 HM TpyHTa:

1) ckeser TpyHT He npochinaercs B c/J0H QHABTPA;

2) xo3¢p¢uuHeHT (HABTPALHH (HIALTPA Gosblie KO3(pPHLUHEHTA
GHUIbTPALHH 3aLIHLaeMOTO HM TPyHTA.

r) Ecan nomoGpaHHbit mo Taba. 3 coctaB iebHs He COOTBET-
CTBYeT HMEIOIIHMCS Ha IJIOUIafKe CTPOHTEJbCTBA IUe6EHOUHHM
HJH TpaBeJMCTHIM TPYHTaM, TO, He IPou3BoAA pacceBa (oboraume-
HHs), CJeiyeT TNPOBEPHTb HX NPHIOAHOCTL (MO KO3 GHIHEHTY
¢uabTpanuK) 1o 3aBHCHMOCTH (75), KoTopas nAaer BO3MOXKHOCTb
110 napaMerpaMm LieGHA HJH TPaBuf, H3 KOTOPOro MPHTrOTOBJASAETCA
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nopuctblii 6etoH npu onTHMaabHoMm B/Ll, onpeaennth kKoapdHuuH-
eHT (UIbTPALHH NOPHCTOro GeToHa:
nf3
ko = A’ s Dy, (75)*

'lf)z
rae aas webua A’ = 50 13/12'55, 03 Aas rpasus A’ =120 f/kgg' 10

ksb, 10 B Kob, 10 — KO3 (PULHEHTL Pa3HO3EPHUCTOCTH COOTBETCTBEHHO
WeGHs M TPaBHs; /1, — MOPUCTOCT.

Ecan kne Mo cBoejt BeluuHHe MaJjio oTaHyaercs (He Gojiee ueM
B [Ba pasa) OT pacuerHOro X#;, TO NaHHHH uieGeHouHHH (rpase-
JIHCTHI) T'PYHT MOXeT GHITh HCNOJb30BaH 6e3 pacceBa B KauecTBe
3anoJIHUTeNs AJs1 (GHIBTPA H3 TOPHCTOrO GeTOHa.

Kos¢h¢puuneHT pa3HO3ePHHCTOCTH MaTephana ajs (uUAbTpPA U3
NOpHCTOrO GETOHA He [OJIXKeH NpeBHILIATh 3HaYeHHs 4& 10 < 12.

Marepnas, ko3(p¢pHLUHEHT pPa3HO3EPHHUCTOCTH KOTOPOrO MpEBhI-
waer k50,10, MOXET GBITH PEKOMEHI0BAaH TOJbKO mocjie ero Jabo-
pPaTOPHHIX HCCJe1OBaHHH.

) Ecam szammnmaembilt GHABTPOM TrpyHT cypQPO3HOHHHIH, TO
cjlelyeT IPOBEPHTb HEKOJbMATHPYEMOCTb GHJIbTPA BHIHOCHMBIMH
MEJKHMH YaCcTHLAMH TPYyHTa.

Y1066 BHIHOCHMEIE (DUIBTPALHOHHBIM TIOTOKOM MEJKHE YaCTHILBI
dei < ds M3 KOHTAKTHOH 00/1aCTH TPYHTa He KOJbMaTHPOBAJH
$uaAbTP, A0MKHO ObITh BHINOJHEHO clefyiolliee ycaoBue (49):

Dof = 1,1dca.,

ric a. npuHuMaetrcs no taba. 1 (cM. m. 2.30).

Ecan He yaoBiaerBopsiloTcsi yc/oBHsi (45) u (53), caeayer us-
MEHHTb NPHHATHA TpaHyJOMeTPHUECKHN cocTaB G(uAbTPA, YTO
liOBJIeYeT H3MEHeHHe JAHaMeTpa CBOAOOOPa3yLIHX 4YacTHU d¢r H
pasmep AONYCTHMBIX K BBIHOCY H3 TPYHTa 4acTHL dc;.

[To nonyueHHOMY HOBOMY 3HauyeHHIO d.r onpejesisieM H3 3aBHCH-
mocTH (9) HoBoe 3Hauenue Df, nanee nopsiaok noabopa rpanyJo-
MeTpHYeCKOro coctaBa uieGHa (rpaBHsi), BXOAslllero B COCTaB
¢uabTpa M3 NMOpHCTOro OETOHA, OCTAeTCs TaKHM »Ke, KaK yKas3aHo
Bhillle.

TexHOJIOrHs H3roTOB/JEHHA (UIALTPOB H3 nopHcroro GeToHa

O6parHble QHUIBTPH H3 TOPHCTOro GeToHa B HacTroslllee BPeMs
HaXOAST LWIHPOKOE NMPHMEHEHHEe He TOJIbKO AJisi 060pVaAOBaHHs TPyO6-
YaThiX KOJIOALEB BOAOCHAGXKEHHs H BOJOMOHH3HTEJbHHX CKBaXKHH
(uHXeHepHas 3awiura r. Kasauu), HO H [Jsi OpPeHaXHHX YyCT-
pONCTB THAPOTEXHHYECKHX COOPYXeHHH (3eMJssHhle HaMBIBHbIE
nmoruubl Kuesckoit, Kanesckoit [9C u ap.).

* ®opmyna (75) cnpasemtuBa NpH Reg = kueJDo/v << 60; npu Reg = 60
tdopmyna (75) MOKeT CAYKHTb AJA OPHEHTHPOBOYHBIX PacueToB.
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5.7. ®uabTp us nopHcrtoro 6eToHa sia 0GOPYAOBaHHsS TPYyOUaThIX
KOJIOAIEB INIPeACTaB/sieT cOOOH NMyCTOTeNBH LUHAHHADP, chOPMOBaH-
Hbll H3 CLEMEHTHPOBAHHOIO pa3HO3epHHCTOro ue6GHs (rpaBus),

obecrneyHBaOLIHI ofnpeneeH-
HYI0 NIPOYHOCTb M BOJONPOHH-
naeMoctb (puc. 27, 28). Takue
! (HABTPHl H3TOTOBJAAITCH H AJS
JApeHax<eil NJOTHH ¢ OOCHINKOI
TpyOBl  (ApeHa)KHas TIpH3Ma),
(DHABLTPYOLIHUM MaTepHaJjoM
D=10=100m% 5-10cm (puc. 29, 30).
<~ ®uabTpHl M3 MOPHCTOrO Oe-
TOHA AJsi TpyGuaThIX KOJOILEB
2 H JApeHaxKeil NJIOTHH MOTYT H3-
FOTOBJISITCSl  PA3JHUHBIX AHa-
merpoB: oT 10 no 100 cm
6ojiee B 3aBHCHMOCTH OT HX Ha-
3HaueHHs1 (puc. 27). Beicora
ONHOTO  3BeHa  Ha3Hayaercs
(B 2aBHCHMOCTH OT YCJORHH
paboThl, Beca 3BeHa, TPaHCMOp-
Puc. 27. Ipenamxuas TpySa-duastp TH[)OBKH) 10 1 M u Goanee.

100cm u bonee

M3 TmopHCTOro GeToHa 5.8. ToauiHHy cTeHOK (HJLT-

I — naotHwit  Geron  1:3  mam  1:d 1V -

(KPYNHO3EPHHCTEIH  NecOoK uau  iielenh pa no (b"ﬂprauHOHHHM yCﬂO

2—3 MM); 2 — nopucTulii GeloH. BHAM cCJelyeT TMNpHHHMAaTb He
MeHee

Tmin = 5D90+2 CM, (76)

rae Do — pacueTHHIH pa3mep YacTHU wIeGHs, yXOLSIEro B COCTaB
(HAbTPa H3 NOPHCTOro 6eTOHa.

[To KOHCTPYKTHBHBIM COOGPAaKEHHSIM M YCJOBHAM IIPOH3BOACT-
Ba pabOT TOJNLIHHY CTEHOK (PHJIBTPOB IJsi CKBAXKHH CJIEAYeT MNpH-
HUMaTh T*qpn=5--6 cM H (QUIABTPOB /s JAPeHaxeH [JIOTHHH

min = 10 cM.

5.9. CoenliHeHHe OTAE/bHBIX 3BeHbeB TPYO Mexay coboil
JIOJIXKHO OCYLIECTBJIATBCA MPH MOMOLIH CTHIKOB H OYeHb TLLATEJIbHO
(Ge3 nepexocoB H 3a30poB). [ npuAaHHs NDPOYHOCTH CTHIKOBBHIM
COEeJHHEHHAM NOCJAeAHHE N0JAKHB yCTpaHuBaThcs H3 6oJjiee MJIOTHOTO
GeToHa, Kak 1moka3aHo Ha puc. 27, 28.

. s nmpoyHOCTH (GHABTPOB H3 MOPHCTOrO GETOHA H AJsi YMeHb-
HICHHS] pacxojia IeMeHTa cJedyeT NPHMEHSTh LEeMeHT BbICOKHX
mapok: «400» u «500».

5.10.-Yto6bl (GuabTPH H3 NOpHCTOrO GeToHa o6JafajH XOpo-
lref - MOPHCTOCTBIO H NMPOYHOCTbIO, COCTAB IOPHCTOrO 6eToHa cJe-

* Tlpu GoabuIHX 3arayGJeHHAX TOJUIHHA CTEHOK TpyO M3 nopucToro GeToHa
nOoJKHA OBITh NpOBEpPeHa Ha YCJIOBHE CTAaTHYECKOi TPOUHOCTH.
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Ao

Puc. 28. ®oT0 H3TOTOBACHHBLIX JAPCHAHBIX

TpyO-puapTpos U3

nopucroro OeroHa (Mo

puc. 27).

Pue. 29. [pewamn obncryessoro
THRA U3 nopHertoro Seroia (Kaiies-
ckoft u Kuescxoii [2C)

a — H3 [OpHCTOGeTOHHBIX TpY6 ¢  oX-
Hocoofigofl  ofcuminkoft  mebuem  0,15--
10 MM; 6 —T0 xe Ge3 obcuimxu; [ —
OblJieBathie TPYHTH OCHOBaHHA, 2 — Ha-
MBIBHOH [1€COK TeJsa IVIOTHHBI; 8
TPpyOul H3 mopHcTOTQ GeTOHAa — BHABLTDLL.

6
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AyerT npHHHMaTb: s lie6eHOYHbIX TPyHTOB 1:6, ans rpasenu-
CThIX (OKaTaHHbIX) rpyHTOB 1:7 (IO Macce).

Ot BozouemeHTHOro orHouweHuss B/LL 3aBHCAT mnpouHocTh mO-
pHCTOro OeTOHa, cTeneHbp PAaBHOMEPHOCTH YKJAAAKH 3epeH 3arnoJ-
HHTEeJei, ero NOPHUCTOCTh H BOJONPOHHIAEMOCTb.

Hau6oJiee npouHbiii 6eTOH ¢ paBHOMEPHOl MOPHCTOCTHIO H BOAO-
MPOHHLLAEMOCTBIO [OJyYaeTcs MNMPH ONTHMAJbHOM BO I 0-
LeMeHTHoM OTHomeHuHu B/IL

Puc. 30. KoHcTpykuMs ApeHaxeil H3 MOPHCTOro Geroa

1, 2 — npeHaxHas TpyGa H3 mNopHCTOro GeTOHa, OGChiNKa uiebHeM D = 0,25:10 MM; 3 —

€CTCCTBEHHBIR NecYaHO-rPaBe/IHCTHIR IPYRT; 4, §, 6 — NpeHaxHass Tpy6a H3 KOPHCTOrO

G6cToHa, weGeHOUHam OOGCHINKA, KPYNHO3EPHHCTHIA MNecoK (ApeHaxKHas mnpuama); 7, 8 —
webeds 0—I0 MM, Ha6pocka H3 KaMHsi 10—200 mMmM.

OntHmanbHOe BONOLEMEHTHOE OTHOIUEHHE XapaKTepH3yercs
TEM, YTO NPH yKJaJKe GETOHHOH CMeCH leMEeHTHODe TEeCTO He cTe-
KaeT C 3epeH 3amnoJiHHTeNeH, a NPH NMepeMelIHBaHHH CMeCH AOCTH-
raerci paBHOMepHOoe 0OBOJIaKHBaHHE 3epeH ¢ XapaKTepHHIM
6/1eCKOM Ha TNOBEPXHOCTH, NPH 3TOM obecrneyHBaeTcss Xopoulas
yYKJajKa nopucroro 6eroHa.
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[Tpi GosblIOM BOAOLEMEHTHOM OTHOIIEHHH LEMEHTHOE TEeCTo
CTeKaeT B HHXKHIOIO YacThb (DUJIbTPa, 3anoJHAeT NOPbl 6eTOHa H
JesaeT ero MaJoBOLONPOHHUAEMBIM.

OnTtHManbHOE BOAOLEMEHTHOE OTHOWIEHHe HJf (HJILTPOB H3
IIOPUCTOrO GeTOHa cJjeayerT npuHEMaTh B mpejenax B/IL = 0,32+
+0,42.

Jns onpeneneHus ontumaibHoro B/LI cieayer mpHroToBASATH
ONBITHBIH 3aMec O6BEMOM 5 Ji ¢ Haya/bHBIM KOJHYECTBOM BOAHI,
cocTaB/asiionIHM 3/4 mpejanonaraeMoro ONTHMaJbHOTrO, NOTOM MoO-
CTeneHHO A06aBjAsTb BOAY mHOpuusaMu 5 9% oT ob6bema LEMeHTa.
[Tocne kaxpoit n06aBKH OETOHHYIO CMeCb TIIATEJbHO MNEPEMellH-
BalOT H AeJal0T KaueCTBEHHYIO OLEHKY.

ITpn usroroBieHHH GJIOKOB H3 NOpPHCTOro 6eTOHa c/eAyeT Y4H-
ThHiBaTb BJAaxKHOCTb 3aNoOJIHHTEJNs H BHOCHTb IONPAaBKH B NO3H-
POBKY NpPH H3MEHEHHH BJIaXKHocTH Gosiee ueM Ha 0,5 %.

5.11. TIpu pabore GHJILTPOB H3 NMOPHCTOro GeTOHAa B YCJIOBHSX
He4arpecCHBHBHIX BOJ PEKOMEHAYETCsi NPHMEHSTb MOPTJIaHALEMEHT,
a B arpecCHBHbIX BOAax N0GaBJATb MyuUOJaHOBble KOO6aBKH B CO-
orseTcTBHH ¢ Hopmamu TOCTos .

5.12. TIpH H3roTOBJEHHH JAPEHaXKHBIX TPy6 H3 NOpPHCTOro Gero-
Ha cJelyeT YYHTHIBATb PEKOMEHAALHH, H3JI0XKEHHbHe B HOPMATHB-
HOM JOKyMeHTe: «TpyOnl apeHaXXHble H3 KPYNHOMOPHCTOrO (hHJb-
TPaLHOHHOrO GeTOHa Ha MJOTHHX 3amosHHTeasx»: BCH-13-77 [24].

ITpumep pacuwema
5.13. Ilogo6paTe TrpaHyJOMeTPHYECKHH cocTaB Lie6eHOYHOro

rPyHTa, BXOASILEro B COCTaB (HJbTPAa H3 NMOPHCTOro GeToHa, 3a-
I[HILAIOIEro ITPYHT OCHOBAHHS.

HcxoaHbie naHHBIE

I'paHy/IOMETPHYECKHH COCTaB TIPYHTa OCHOBAHHs NpejAcTaBJjeH
Ha pHc. 31, H3 KOTOPOro HaXOAHM: dmin = 0,01 MM; dyo = 0,25 MMm;
dy7 = 0,35 MM; deo = 2,0 MM; dmax = 7,0 MM; KO3 bdHUHEHT pasHo-
3ePHHCTOCTH KTgp, 10 = 8; KOapHuHeHT duabTpauHH R = 0,09 cM/c;
IJIOTHOCTb TPYHTa paq = 1,75 r/cM®; uacthu ps = 2,65 r/cm3; mo-
pucrtocts np = 0,34; rpaaueHT Hamopa (Mo (HALTPAIHOHHBIM pac-
yeTaM) B KOHTAKTHOH 0G6JacTH rpyHTa ¢ QHABTPOM Jest, m = 0,4.

[Mopsimok pacuera

a) OmnpenensieM cyddo3HOHHOCTb TPyHTa OCHOBAHHSI MO 3aBH-
cumoctH (50):

dy 005
Tﬂ——m —0,143>/N,

N=010¥8(2+ 1/8‘)1—3% = 0,35.

3asucumocts (50) He yHOBJIeTBOpsieTCs, CJEAOBATEJNbHO, TPYHT
ocHoBaHHs cYy® HO3HOHHBM .
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6) Pasmep d.. ompegensieTcst Kak s cyh(pO3HOHHOrO rpyHTra
corviacHo 1. 5.6.

1) Ompenensiem pasmep BEIHOCHMBIX UaCTHI[ TPYHTa dci M3 KOH-
TAKTHOIL 30HBI MPH 32AaHHOM Jest,m = 0,4;

p
100
90 /
N 80 S gl /
: S 8
S W SIATR
> 50
Q r {
3 k"= ,
34 3y, 0@’ N - ua
S SIS §| e 0
X LIS 8IS
,330 §$.A<\». §$ V
R 20—+ ST
S 3 S
0 .,_-—‘—""‘""‘F
a0/ a05 q/ a5 1 3 5 10 203040

»

Huamemp vacmuy, mm
Puc. 31. TpaHysioMeTpHuecKHil COCTaB TpyHTa OCHOBAHHA I

we6eHoyHoro TpyHTa, NpeAHa3HAUeHHOTO [Jis (HJIbTPA H3 HO-
pucroro GeToHa.

ITo sasucuMocTH (27) HaXOAHM o, NPEABAPHUTENIBHO ONpeAeHB
f = 0,223 u3 rpaduka puc. 5, ajis TPyHTa ¢ Kfe, 10 = 8

¢, = 0,60 (g—i— - )f sin (30O + %) =

=0 60(36—” — 1)0,223-0,66—:0,145,

dy = 0,46 1/ Bz 0,35 = 0,115 mu.

[ToacraBass 3HaueHHs B (52), mMoyuyHM

Y1.0,115

d,
dei Ve T ige, Jestrm =1 25712-0145

= Tn 7,19, 0,4 = 0,055 mM.

Takux wacruy B rpyHTe 6 %, T. . dei > day.
2) Tlpu ycnosuu deo; > 3 %, der Onpesensercs no popmyne (53):

dcr - BdS%»
rie B = 8; dss, = 0,03 mm.
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[MoncraBnsist 3sHaueHus B (53), noayunm
der = 8:0,03 = 0,24 MM = 0,25 MM.

B) Ilo nonyueHHomy 3HaueHHIO dc onpefeisieM CPeIHHH AHa-
MeTp 1mop GHJIbTPa; corjacHo Gopmyae (11)

Do < 1,8der = 1,8-0,25 = 0,45 MM.

r) Ilo 3aBucumoctu (72) onpexeasieM KosdpduuueHT ¢GHuAbTPaA-
UHH QHIBTpA:
kp = AmoDy?,

rae A = 615; mo = 0,408 no rpaduky mo = (Do) puc. 26;
ks = 615-0,408-0,045% = 0,51 cm/c.

a) Ilo naHHOMy 3HaueHHI0O %; H3 TaGsa. 3 BeIOHpaeM rpaHyJo-
METPHUECKHH COCTaB IPyHTa JJs GHJIbTPAa H3 NOPHCTOro GeToHa:
webewb, MM: D =1-20; Dpin=1,0; D= 175 D;;= 2,25
D;‘,(,- = 2,6; Dso = 7,75; D]oo = 20,0

ITo 3HaueHHAM Dmin, Dio, Di7...Digo CTPOHM KPHBYIO IpaHyJio-
METPHUYECKOro cOocTaBa I'PYHTa, NPHTOAHOTO B AAHHOM cjaydae AJs
¢uapTpa u3 nopucroro 6etroHa (puc. 31).

e) IlpoBepsiem BOJONPOHHLAEMOCTb (HILTPA:

K0l 570y kg =2+ /743 =3,28(< 57).

kr 0,09

) IlpoBepsiem GHUILTP Ha HekoJbMaTHpyeMocTb. [Ipu pasme-
pax cBOAOOGPA3yIOMIHX YaCTHI dcr, NOAOGPAHHEIX 1O 3aBHCHMOCTH
(53), mpenoTBpallaercss pa3BHTHe ONAacHOl MeXaHHYecKoH cyddo-
3HH B 3all{HIIaEMOM FPyHTe.

BuiHocuMble (DHIBTPAILHOHHBIM NOTOKOM YacTHIE He JOJKHbI
KOIbMaTHPOBaTh (QHJILTP, T. €. AOMKHO ObiThb BBINOJHEHO YCJOBHE
HeKoJbMaTHpyeMOCTH (45):

Do = 1,1dca..

B paHHom cayuae uMeeM: Dof = 0,45 MM; der = 0,25 MM; dg; =
=~ 0,03 MM; ko3bdHUHEHT a. = 4 (u3 Taba. I, m. 2.29).

1,1dc;a. = 1,1-0,03-4 = 0,132 mM, Dof = 0,45 mm > 0,132 MM,

YcoBHe HEKOJIbMAaTHPYEMOCTH BLIOJNHSAETCS.

W3 wu3nokeHHOro BHILIE CJeAyeT, 4TO AJS AAHHOTO 3alluliae-
MOr0 TrpyHTa MNOAOOPaHHHI TpPaHyJOMETPHUECKHII COCTaB MaTe-
pHana st yCTpoicTBa (PHJABTPOB H3 NMOPHCTOro GETOHA YAOBJIETBO-
psier BceM Tpe6OBaHHAM, NPEADBABASEMHM K TAaKOMy THNY (DHJIbT-
poB, H MOXeT GHTb DEKOMEHJAOBAaH [Js YCTPOHCTBA APEHaXa H3
HNOPHCTOrO GeroHa.
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6. METOOLUKA NPOEKTHPOBAHUSA OBPATHBIX ®HJIbTPOB,
SALLHUIAKOIHKX CBA3HBIE MPYHTHI

OG6wHe yKkasaHus

6.1. ITpuBeneHHble HHXE PEKOMEHAALHH MO MNPOEKTHPOBAHHIO
H poab6opy rpaHyJIOMETDHUECKOrO COCTaBa MePBOrO CJOsi (HABTPA
pacnpocTpaHsiloTcss Ha o6paTHBle (HABTPH JApeHakeil MJIOTHH,
3allHLIAIOLIHe CBsI3Hble (TJIHHHCThHIE) APeHHpyeMble TPYHTHI.

CBsi3Hble TPYHTHl (CymecH, CYTJIMHKH H TJIHHbI) MOMKHO Xapak-
TEPH30BaTh COJACPIKAHHEM B HX COCTaBe TJIHHHCTHIX YacTHIL pas-
mepom d < 0,005 mm:

Cymech . . . . . . . . . . .. ... 310%
CyrMHKH . . . . . . . . . . . . . .10—=309%
FCapust . . . . .. . . . . . . . .o6oaee 30 9%

H YHCJIOM MJAACTHYHOCTH fp:

Cymeen . . . . . . . . . . .. .001<J,=<0,05
CyramukH . . . . . . . . . . . 006 ), <017
0,113 S . B A A Y

6.2. B nauHoMm paszene PekomeHZauuil NpPOEKTHpPOBaHHE (MOA-
00p) rpaHyJOMETPHYECKOro CcOCTaBa MepBOro cjaos (QuiabTpa
NMPHBOAHTCS AJs CBSI3HBIX TPYHTOB (HapyleHHOH CTPYKTYpPhbl)
¢ yucaom maactHyHocetd [1]: J, = 0,05 u J, = 0,03 (npu coaepKa-
HHH nblaeBathix yactHn d < 0,05 MM Gosee 20 9% wu o6Gaapalomux
MOJIEKYJ/ISIPHHIM CLEMJIeHHeM) NpPH KoJebGaHHH BJaaxKHOCTH W B HH-
TepBaJje IJacTHYHOCTH, T. e. W, =W = W,, rae W, —rpanuua
TekydecTH, a Wp—rpaHHUa packaThiBaHHs CBsi3Horo rpynta. [lpu
3TOM TJIHHHCTHIE TPYHT IOJIXK€H HMEeTb MOJIEeKYJsipHOe ClieljeHue,
KOTOpOe MOXeT ObITh BHIPaXKEHO yepe3 BEJHYHHY IJIOTHOCTH CYyXOro
CBSI3HOTO TPYHTA.

CBsi3Hblit TPYHT 6yleT ob6safaTh MOJIEKYJSPHRIM clemJeHHeM
B TOM CJydYae, €CJH MJIOTHOCTb APEHHPYEMOTO CBS3HOTO I'PYHTA pu
OyAeT yAOBJETBOPSTh NPHBEAEHHOMY HHXKE YCJOBHIO, T. €.

P
00 > 104 = 1 _f_ng’ (77)
rae pg— MJIOTHOCTb YacTHlL TpyHTa, r/cM?; er — KO3pdHULHEHT no-
prictocTH ipy Wi:
e = PSWL
T 100p,,

(78)

rage pw =~ | r/cM® — NJIOTHOCTb BOABIL.
Ecnn npuBeneHHOe Bhime ycjaoBHe (77) He yHOBJeTBOpsieTcH,
TO HCCJEeLyeMBblii TPYHT CJeAyeT CUHTaTb HECBA3HBIM TPYHTOM.
6.3. TIpuBeneHHble HHXKe DEKOMEHZALHH 1O MeTOAHKe noAabopa
rpaHyJIOMETPHUECKOro COCTaBa TPYHTOB IePBOTO CJos (HJIBTPA,
3aIMHINAIOEro TIHHHCTBIE TPYHTH, NPelyCMaTPHBAIOT AJst COOPY-
xkenuit I u Il xmaccoB ycnmoBue HeAONyUWeHHS OTPHIBA
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HaAH OTCJaMBaHHUA arperatoB YacTHIL TJAHHHCTO-
FO CBSI3HOTO FTPYHTA.

6.4. B coopyxenusix III—IV knaccoB xalHTaJbHOCTH BO3MOX-
HO JONYycKaTb HeGOJbIIOe OTCJaHBaHHWE TIJIHHHCTHIX TPYHTOB 10
KOHTaKTy ¢ OGpaTHHIMH (HJILTPaMH Ha BeJHIHHY AS = Dymax/2
[1; n. 2.67,e]; npu 3TOM MakKCHMaJbHBI pa3Mep nOp TrpyHTa
IepBOro ¢/10si GUIAbTPA AOMKeH ObiThb Do™** < 15 MM, npH Jesr = 0
IIPH YCJIOBHH, YTO TJIHHHCTHIH TPYHT HMeeT YHCJO MJaCTHYHOCTH
Jp=0,05 (0,03) (/= 0,03 — npn cooTBeTcTBYIOLlEM OGOCHOBAHHH
H 1Jisi BpEMEHHbIX COOPYXKEeHHH).

6.5. ITpoekTHpoBaHHe 0GpaTHLIX QUALTPOB (H MEPEXOAHBIX 30H)
K FPYHTaM ¢ uHcjaoM nJaactHyHoctd Jp, < 0,05 (0,03) ans coopyixe-
Huit 1 u I1 kanaccos, a Taxkxke ans III—IV knaccoB npousBoautes
TaK JKe, KaK M U1 HeCBSI3HBIX TPYHTOB (corJyiacHo pasaenam 1—5),
H/IH OKOHYaTeJbHOE pelleHHe IPHHHMAeTCs NocJje POBeleHHs crie-
I{HaJIbHBIX OMBITHBIX HCCJIEJOBaHHi B COOTBETCTBHH C KOHKPETHBIMH
VCJIOBHSIMH H IIHPOKO MOCTAaBJEHHBHIMH OMBITHBIMH HCC/JeJOBaHHSIMH
JAPEHHPYeMbIX TPYHTOB (C OMNpefejeHHeM HX MHHepaJsorHYecKoro
COCTaBa, CBSI3HOCTH, MOJIEKYJSPHOrO ClUemJieHHs H Tp.).

Meroauka noaGopa rpaHyJOMETPHYECKOTO COCTaBa IPYHTa MNEPBOro CJOA
06paTHOro GMALTPA K CBA3HOMY BOAOHACHILIEHHOMY FPYHTY

6.6. IIns noag6opa rpaHy/0MeTPHYECKOrO COCTaBa MEPBOI0 CJOs
¢uIbTpa, 3alllHOIAIONIEr0 CB3HBIH (FJIHHHCTHIA) TPYHT, HeoOXoaH-
MO 3HaTh pacueTHOe 3HaueHHe rpajueHTa (GHJIbTPAUHOHHOIO TO-
ToKa J;? B CBI3HOM (TVIHHHCTOM) TPyHTe (Ha BXoJe B MNepBH CJOI
¢uabrpa). PacyeTHoe 3HauyeHHe rpajHeHTa Hamopa (HJIbTPaLHOH-
HOTO NOTOKa AJs ApeHakel NIVIOTHH, a TakxXe AJsi 3KPaHOB, siApa,
NoHypa H mnp. onpeaeasercs (QHJIbTPALHOHHBIMH pacyeTaMH HJH
metogoM DI JIA. IlpuueM 3a pacueTHblii rpajHeHT Hamnopa clelyeT
IIpHHHMATDb

Jip < 'Yn]cr’ iy (79)

rae J;? — pacueTHHii rpajgHeHT Hanopa (HJIbTPALHOHHOI'O IOTOKA,
BBIXOASIILEr0 H3 CBS3HOrO TPyHTa B MNEPBHH CJHOH GHIABTPA; yn —
Ko3dduiHeHT HaaeXHocTH (cM. m. 2.22); J.r ; — KpPHTHUECKHH rpa-
AHEHT Hanopa INpH BhiXxoAde (GHALTPAHOHHOTO NOTOKA B MEePBHIH
cJ0ft GHABTPA.

ITo 3agaHHOMYy pacueTHOMY 3HayeHHIO rpajHeHTa Hanopa JP
onpejenisieTcsi pacyeTHHIH axameTrp mop DgP?®" rpyHTa mepBOTO
ca05 QuUJbTPa, 3alUHINAIOUIETO CBA3HBIA TPYHT.

6.7. Ona ycaoBHit HeAONMYIleHHs OTPHBA HJH OTCJAAaHBAHHS
arperaToB YacCTHLL CBS3HOrO (IJIHHHCTOrO) TpPyHTa Ha KOHTakTe
C TpyHTOM mnepBOTO cnos uabTpa (ans coopyxenuit 1 u Il
KJ1acCOB) pacyeTHHIi pa3Mmep AHaMeTpa ero Mnop JAoJXKeH onpeje-
JSThCA 10 ceaylollel ¢popMy.Je:

aon
DO

— =, (M,
VoJiP Fcosb

Dgacq —

(80)
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npuueM Dyt = 0,583 cM npH HeAONyIlleHHH OTPHIBA HJH OTCAYH-
BAaHHS arperaToB YacTHI[ TVIHHHCTOrO rpyHTa (IPH rpaiHeHTe Ha-
nopa J?=0); ¢=0,5+1,0—nonpaBounnii KO3)PHUHEHT NpH
pacuere JpeHaXkel MJIOTHH H (pHJIBTPOBOH MOATOTOBKH IOJ KpemnJje-
HHs OTKOCOB, YUHTHIBAIOUIHA PeXHM (HJIbTPALHH B CBA3HBIX PYH-
Tax; J;® — pacueTHblii TPaAMEHT Hamnopa, ONpeeJsieTCs 110 3aBHCH-
MOCTH (79); O — yroa Mexay HalpaBJeHHSMH CHJbI TAXKECTH H
CKODOCTH (HJIbTPALMH; MpPHYEM COSO sIBJAsIETCST TOJOXHTeNbHOH
BEJHUHHOMN, ec/qH cHJa COOCTBEHHOrO Beca arperaTta YacTHL CBs3-
HOro rpyHTa (B mope ¢GuJbTpPa) HampaB/eHa BHYTDb KPYMHO3€pPHH-
CTOro MartepHana — ob6paTHoro GHuJabTpa.

6.8. B cayuasx, Koria H3BecTeH KapbepHbIl HJH HCKYCCTBEHHO
110Jy4aeMblii KPYHO3€PHHCTBI MaTepHaJ, KOTOPbIii mpeanoJaraer-
Csi HCIIOJIb30BaTh AJs MEePBOro CJI0sf (HAbTPA, CeAyeT OnpeaeHTb
o 3aBucHMocTH (18) Makcuma/nbHBHIH pa3Mep JHaMeTpa ero Imnop
Dy™2*, 1o pasmepy KOTOPBHIX YCTaHaBJHBaeTCsl AeHCTBHTEJbHBIH
rpajHent Hanopa Jesy,m, HpH KOTOPOM He OyleT NMPOHCXOAHTb OT-
pblBa HJAH OTC/NAHBAHMUs arperaToB 4YacTHI CBSI3HOTO TPYHTa, H
ecan Gy/leT yIOBJETBOPSTHCS YCJIOBHE

Jes!, m = _]‘.p, (81)

Torjia aHaJH3HpyeMblii TPYHT ¢ Dg™m2* MoOxKeT OblTb HCMOJbL30BaH
B KauyecTBe NepBOro ¢Josi PHAbTPA.
B stoM cayuae Jest, m onpepnensieTcss u3 3aBHCHMOCTH (80):

1 0,34
Jestym = — | 7=z — cos 8|, (82)
' ‘P[(Do y ]

rae 6ykBeHHBle 0GO3HaueHHs Te XKe, 4To H B ¢opmyae (80).

Ecnau ycnosue (81) He BhInoaHsieTcsi, Toraa Tpebyercs H3Me-
HHTb TPaHyJOMETPHUECKHH cOcTaB (QHJIbTPA B CTOPOHY yMeHblie-
HHMs KPYNHOCTH €ro rpaHy/JOMeTPHYeCKOro cocTaBa, T. €. yMeHb-
wWHTb Do™2% (npH Jest, m < JiP).

6.9. JIas ycnoBHil BO3MOXKHOrO JONYLIEHHS HEKOTOPOro OTC/aH-
Bahus (B mopax ¢uJbTpa) arperatoB 4YacTHI, CB3HOrO TIpYyHTa
[1, n. 2.67,e], He BJAHsIOLIEr0 Ha €ro NPOYHOCTb (/s COOPYKEHHI
ITI—IV kiaccoB U BpPeMeHHBIX COODYXKEeHHF), PacueTHbifi pasmep
NH4aMeTpa Nop rpyHTa NepBoro ciost GHAbTpa DoPA%! 10JKeH onpe-
JAeqATbCst N0 cleayollell popmyde:

aon

Dpacw<__—o____r__:; CM, 83
O Sy (83)

aon

rae Doy = 1,5 cM, pgpyrue OykBeHHble 0603HauyeHHs Te Ke, UTO
1 B popmyae (80).

6.10. [1nsi ApeHaKeil BHELIHHX, AOCTYMHBIX K PEMOHTY B NEPHOL
3KCIJIyaTallHH, MACCHBHHIX COODYXXEHHH H3 CBA3HHIX [PYHTOB H
BpPeMEHHBIX YCTPOHCTB ¢ NEHCTBYIOUIHM rpajHeHToM Hamopa J» <3
3a pacueTHHIi pasMep AHaMeTpa IOp TPYHTa NEPBOTO CJOS PHIBT-
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pa DoP?¢" MOKHO NPHHHEMAThL (NPH YCIOBHH AONYUIEHHA OTCJAaH-
BaHHA CBA3HOrO rpyHTa (B nope ¢uabTpa) Ha raybHHy AS =
= Dom#x/2):

DI <10 = 12 m. (84)

JanpHeiine pacueTsl NPUBOASTCS HHIKeE.

6.11. Cormacno [25] n CHull 2.06.05-84, n. 5.7, B Ko3(pdHILI-
€HT DAa3HO3ePHHCTOCTH MEePBOT O CJOS TPYHTOB OOpATHHIX (PHILT-
POB jApeHaxeii NJOTHH, 3alIHIMAIONHX CBs3Hble (TJTHHHCTbIE) TFPyH-
Thl, IPHHHMAIOTCS:

KiSho = 52 < 50, (85)

Ipumeyanne. IlpH nHasHaueHHH ks, 10 MO (85) chAeAyeT, OAHAKO, YUHTLIBATH
ycaosust cnocoba npoH3poAcTBa paloT N0 yKJAaAKe MarepHasa (QHABTPA: Hacyxo,
0Z BOAY, Mcxaumusauneil, BpyyHywoo, ¢ yuetoM n. 3.9, taba 2.

6.12. Ins Ttoro, uToObl OTCJAaHBaHHsi CBSI3HOTO (IJIHHHCTOrO)
IPYHTa B 30He KOHTAKTa C KPYMHO3€PHHCTHIM MaTepHaJOM — (HJBLT-
pOM He NMPOHMCXOAHJO (a Takke onacHex aedopManHii npH
JONYyHIeHHH HEKOTOPOro OTCJaHBaHHs), MaTepHas GuabTpa a0J-
JKeH ObiTb noAo6paH TAaKOro rpaHyJIOMETPHYECKOro cOCTaBa, YTOOH
YAOBJIETBOPAJAOCH OCHOBHOE€ YCJOBHE!

m..n( / Dnﬂ("l (86)

rae Dym2* — MaKcHMaJbHHI pasMmep (HALTPALHOHHBIX IOP Kpyn-
HO3epHHCTOrO0 MaTepHaljia — [epBoro cjosi GpuiabTpa, OnpeaesieTcs
110 3aBucHMocTH (18).

6.13. B 3aBUCHMOCTH OT KJacca COOPYXEHHs H BHIIEeyKa3aH-
Helx TpeGoBaHHil K (pHIBTPaM MNO 3aJaHHOMY pacyeTHOMYy 3Haye-
HHIO rpaAdeHTa Hamopa J;? W 1O OJHOH H3 NPHBEJEHHBIX 3aBHCH-
mocteit (80), (83) u (84) onpenensieM DyP2¢, mo 3HaUYEHHIO KOTO-
poro npoekTHpyercs (moabHpaeTcs) COOTBETCTBYIOUIH{I rpaHyJo-
MeTpHYeCKHH cOCTaB MepBOTO cJOs (PHABTPA IO NPHBEAEHHOI
HHXKe MEeTOJHKe.

a) Ilo mpuHATOMY 3HaueHHI0 KO3(@HIHEHTa Pa3HO3EPHHCTOCTH
rpyHTa ¢uabTpa kfep, 1o OmpenenseM MOPHCTOCTL (HALTPA n; MO
rpaduky n; = f(keo, 10) pHc. 9 uau no dpopmyne (64). Hanee, sHas
pacueTHbie 3HaueHHs DoP2cY, ng, kfg, 1o onpenesnsieM pasmep ¢pak-
uuit Diz nepBoro caos GuabTpa:

DSBC’-! 1 —”f
~C ng ?

D,/ < (87)

rae C M % COOTBETCTBEHHO omnpenensiorcss no dopmynaam (10)
{19) nan (20).

6) HeiicTBylomuii nguaMmerp ¢pakuuii nepBOro cJosi QUIbT-
pa D)o onpezessieTcsi H3 COOTHOLLEHHs

Dyo = iDys, (88)
npxueM Kos3dpdHUHEHT { HaxomuM no rpadHKy i = f(keo, 10) puc. 32.
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Puc. 33. Tpaguk pacuerHoro coctaBa rpyHTa H HasHaueHHs «30Hbl 10-
NYCTHMOrQ IPaHyJJOMeTPHYECKOro COCTaBa TPYHTOB HAEPBOTO CJIOA (HALT-
pa», 3allHIaoulero cBs3HblA (MIHHHCTHIA) rpyHT (K n. 6.13, 1)

I cBA3HBA (IAHEMCTHIA) TPYHT, 3allpuiaeMsii  ¢QHJABTPOM; P — pacuerHnld

nacy
TPauy/OMETPHYECKHA COCTAB GHABTPA ¢ Kgp 1o (HIKHHA Opeden €30Hbi»); 1 —

a nacy acy,
BepXHHIl npeges <«30HBI» kgg,c?o C D%mo?gcq, Dgs “Dg() y 2 — rpa-

HHUA BO3MOXHOIO OTKJOHEHHS BepXHero npejaela <30Hb»; @ - OGJacTh jomy-
CTHMbIX Ppa3MepoB MeJKHX dpakuuit Di<Dm (10 %) B coctaBe (QHALTPA

(0T Dy == 0,005 MM 1o D).



B) KoHTpoaupywoouuii nnamerp ¢pakiuH nepBoro c/aosi GpHIbT-
pa onpejeJsieTcst H3 YCJOBHS

Dso = kéo, IODm- (89)

r) MakcuManbHblii pa3Mep ¢pakuuH nepBoro cjosi ¢GuabTpa
caeayeT MPHHHMATL MO 3aBHCHMOCTH

ko, 10— 1

Do < Dy + 107Dy, 5k2
60, 10

) (90)

rae Do u D¢y — pa3mepnl (pakiHi, NoJyyeHHble 10 3aBHCHMOCTSAM
(88) n (89); 3HaueHHe x 1O 3aBHCHMOCTH (2): x=1+1,281g kfgo, 10.

a) Tlo nonyueHHblM 3HaueHHAM pasmepa ¢pakuuit Do, Di7, Deo,
Do cTpouTcsi pacueTHasi KpHBash TIpaHyJOMeTpHYecKoro cdcTaBa
rpyHTa nepsoro cjosi ¢uabtpa @ (puc. 33). CocraB apaHHOro
rpyHTa G6yleT yJAOBJETBOPSITb OCHOBHOMY ycaoBHi (86), T. e
Domax < Dopam-

«30Ha [0NyCKaeMOro TrpaHyJOMETPHUECKOrO0 COCTaBa TIPYHTa,
NPHrOAHOr0 MJsi YKJIAAKH B INEPBHIl cJ0H (uIAbTpa», onpenensieTcs
cienylouEM ob6pasom.

[MonyueHHas pacyeTHas kpHBass @ (puc. 33) NO/IKHA SABJIATHCA
«HHXKHHM TIpeleJIoOM» JONYCTHMOI'O I'PaHYJIOMETPHUECKOro COCTaBa
FPYHTOB, NPHIOAHBIX AJsi YKJaAKH B NepBHH cJoil ¢HABTpA.

Jasi nonyyeHHs1 «BepXHero npepesia» AONYCTHMOH 30HH HeoO-
XOAHMO, 4TOOb pacueTHui paamep dpakuuit DeP2c" kKpuBoii @ co-
oTBeTcTBOBaJ Obl pa3Mepy ¢pakuuit D'ss KpuBofi I, a pacueTHblit
pasmep ¢paxuuit DoP2¢* kpuBoii @ — pasmepy ¢paxuuit D'z Kpu-
Boli 1, T. e. DgoP?e" = D’ss u D1oP2e" = D’35. Torna kpusasi I Gyner
SIBISATbCSL «BEPXHHM IpPeJeJoM» JAONYCTHMOrO rpaHyjoMeTpHue-
CKOro €OCTaBa TPYyHTa, NPHrOAHOTO AJs YKJAaAKH B NEepPBHIA CJOH
¢uabTpa (30Ha I, puc. 33).

e) B cayuasx, Koraa NpPOHCXOAHT NpPOAONbHAs (HABTPALHs
B KOHTAaKTHOH 30He ¢ 06paTHHM (QHJIBTPOM (a TaKXKe B €CTeCTBEH-
HBIX TNIPOCJIOMKAaX) KPYNHO3EPHHCTOrO MaTepHaJja, CJAeAyeT MpPOH3-
BOJHTb MPOBEPKY TMPOYHOCTH CBS3HOrO TPYHTAa HAa KOHTAKTHBIH
Pa3MBIB.

CBSI3HBII TPYHT C YHCJIOM TmJjacTHYHoctH J, = 0,05 (0,03) u
Ko3(pHUHeHTOM BiaxHoCTH G = 0,85, KOHTAaKTHPVIOUIHH C KpyIi-
HO3epHHCTBIM MaTepHaJsioM, He OylneT MNOABEPraThCsi KOHTAaKTHOMY
pPasMBIBY H pa3pyIeHHIO, eCJH KPYIMHO3EPHHCTHI MaTepHas Mo-
Ao6paH Tak, 4TOGB €ro cocTaB MOT YOBJIETBOPSITh THApPOMexaHh-
YeCKHM YCJIOBHAM (PHIBTPALLHOHHONO MOTOKA, NPHBEAEHHLIM HHXKeE.

Ons ycnoBuil HeaonyuleHHs pasMbBa H OTCJAH-
BaHHS arperaToB YacTHI B 30He KOHTAaKTa CBSI3HOTO TpPYHTa
C KPYNHO3EPHHCTHIM MaTepHaJiOM MAaKCHMaJbHHH pa3mep mnop
B neM DoM?* nosKeH OBITb TaKHM, YTOOHl YIOBJIETBOPSJOCH CJIe-
ayollee ycJOBHE:
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1

Jost, e < —

7 Jer, (91)
rie  Jest,c— pacueTHbIl rpagHeHT Hamopa B KPYNHO3EPHHCTOM
rpyHTe ((pHIBTPE) HAa KOHTAKTe CO CBA3HHIM TPyHTOM (EpH mpo-
A04bHOH GHAbTPAUMH); Jor, c — KDHTHUECKHHl TpajHeHT Hanopa
IJIs CBSI3HOTO TPYHTA, OnpelejsieMbl rPajHeHTOM Hanopa B KpyI-
HO3epHHCTOM MaTepuaje ((pHJAbTPa, NEPEeXOAHONi 30HBI), MAaKCH-
MaJIbHBIHl JHAMETP ITOpP KOTOporo Domax << DgPacy,

Jer e = (—l-— — 0,75) A (92)

VD(r)nax

npuuem Do™3%, cM, omnpenedsiercss no 3aBHCHMoOCTH (18);
p=0,76+sin 0/6,5,

rae §— yroa Mexjy HamnpaBJeHHSIMH CHJbl THXKECTH H CKOPOCTH
(QUAbTPaLHH.

KpuTHueckass ~ CKOpOCTb
U CBSI3HOTO  (TJIHHHCTOTO)
rpyHTa,  KOHTaKTHDYIOLIEro
C KPYMHO3EPHHCTHIM TPYHTOM
(¢puabTpom):

Ver, ¢ = Ry X

x(——-—‘ _—0,75) 8, (92')
l/ Dg:a.\

Pic. 34. K npoekruposannio (noa6o-

Py) ©HABTPOBOII NMOATOTCBKH  TOA
KDeMJIeHHsT  BEePXOBBHIX  OTKOCOB  H3
CBAA3HOTO (IVIHHHCTOrO) IpyHTa

I — Teno NNOTHHBL M3 CBA3HOIO TPYHTA;
2 — BepxOBOe TOKPHITHE OTKOca  (KaMew-

HOe HJH e/e306eTOHHBLIMH NJAHTaMH); J —
cloft GHALTPOBOA HOATOTOBKH, 4 — <«HakKaTt
BOJIHBI>; [, —YroJ HaKIOHa  BePXOBOIO

OTKOCAa K TODH3OHTY.
!ankr‘IK—pacchHbm TPAAMCHT Hanopa
(npH nyabcauu# BoAbl B (GUALTPCBOI NOA-

roToBKe OT HAaKaTa M CRHANa BOAHbI).

rae ki — xoapduuHeHT Qub-
TpaluH KPYIHO3ePHHCTOTO
rpyHta (¢puabTpa), ompele-
asieTcst 1o 3aBHCHMOCTH (4)
uau (5).

O as

MOXHOTO

yCJOBHH BO3-
AOMYyUeHHS
HEKOTOpPOTO oTC.JaH-
BaHHs arperaToB YacTHI
cBs3HOro rpyHra (6e3 pas-

MbIBa KOHTAKTa) JOKHO y10B-
JIETBOPATBCA CJ/EAyIoliee YCJI0BHe:

Jest, e << (1,10 + 1,20) Jest, c- (93)
Ecan ycnoBre (91) He yaoB/eTBOpsieTCsl, 3TO yKa3biBaeT Ha TO,
YTO NPUHSATHI IpPaHyJOMETPHUYECKHH COCTaB TPYHTAa NEpBOro CJOsi
dunpTpa no ycaoeuio (86) cienyer H3IMEHHTbD.
Jlnsi HaxoXAeHHss HOBOro cocraBa ¢uabTpa ¢ Dy™3* ciaeayer
OilpeAeNHTh €ro 3HaueHHe MO 3aBHCHMOCTH

D™ < L _ (94)
(:{_3”— Jesl, c - 0v75)

94



Hospiit coctaB mnepsoro c/10s ¢(HAbTPA, MaKCHMaJbHbIH pasmep
110p KOTOPOrO COOTBeTCTBYeT 3aBHcuMOcTH (94), Gyaer yAaoBJeTBO-
psTh OCHOBHOMY ycJoBHio (86) u ycaoBuio (91).

IIpn nysbcanHOHHBIX Harpys3kax Ha OTKOC (OT Hakara W crnajga
BOMHE) B opmyay (94) BMecto Jest, o noacTasasercs JqP (puc. 34).

Ouenka npurogHoctH (moa6opa) KapbepHbIX TPYHTOB AJst NEPBOTO CJOHA
06paTHLIX GHALTPOR, 3aWHINAIOIMHUX CBA3HBIE MPYHTH

6.14. 1o 3anaHHOMy rpaHyJOMETPHUECKOMY COCTaBY KapbepHBIX
IPYHTOB, NOPHCTOCTH Mj, KO3(D(hHUHEHTY pa3Ho3epHHCTOCTH Afgq, 10
W RennunHe Dy;, Hcmoas3ysa 3aBucHMocTh (18), HaxoiuM MakcH-
MaJbHBIH pasMep MOpP B 3THX TpyHTax:

ax n
1—ny
3nauenue DoP2¢Y Kak yKas3blBaJoChb BhILIE, Onpejensiercs no ¢pop-
myaam (80), (83) u (84).
Ecan ynoBnerBopsiercss ocHOBHoe ycioBHe (86):

max _- yypacy
o < Do,

TO AaHHBIA COCTAB TPYHTa, HMelOHHH KO3(P(HIHEHT pasHOo3epHH-
cTOCTH kfgo, 10 < D0, MOMXKeT OKITH HCMNOJb30BAH HJist TIEPBOTO CJOs
dhuabTpa Ge3 ero o6paboTKH, T. e. 6ez oTceBa KPYMHHIX (ppaxkiui
Han pobapieHus Menkux. Ecau ycioBue (86) He ynomaersopsercs,
TO CJeAyeT TNOCTPOHTH PACYETHYI0 KPHBYW TIPaHVIOMETPHUECKOTO
COCTaBa TpPyHTa 1O NpHBeleHHOMY Bhiwe Mmetody (cM. m. 6.13) H
no Heil nogobpaTh COCTaB I'PYHTa (C pacceBOM) H3 HMEKUIHXCH
KapbepHBIX TPYHTOB.

Mpumeyanwe, Hauusii merox (m.  6.13) moabopa KapbepHHX TPYHTOB AAs
nepporo cjaost GHABTPAa NPHMEHHM Kak AJs ycaoBHil HegonyweHHsa Iedopmaunit

OTC/laUBAHHSI, TaK H C JONVIEHHeM, B 3aBHCHMOCTH OT onpenedenns DgPact
o dopmynam (80) 1 (83), (84).

MpoexTuposanne (noabop) cocrasa GUALTPOBOH NMOATOTOBKH
n0J KpenaeHHs BEPXOBBIX OTKOCOB NMJAOTHH H3 CBAI3HOTO rpyHTA

6.15. 1) I'panysaoMerprnueckHii cocTaB (QHJIbTPOBOil TOATOTOBKH
NOA BEpPXOBHE KpelJeHHs OTKOCOB (o 3alliHTe OT BOJHOBHIX BO3-
peficTBHil) nOnKeH OblTb TNPakTHYeCKH HeCcVHHO3IHOHHBIM,
YI0BJETBOPSIOWHM 3aBucHMocTH (50).

2) ®unbTpoBas NMOATOTOBKA NOJKHA HALEXKHO 3AILHUIATL CBA3-
Hblfl TPYHT BEPXOBOTO OTKOCA TWIOTHHBI OT BOJHOBHIX BO3AeHCTBHI,
pasMbiBa (PUALTPALHOHHBIM NOTOKOM, BBITEKaOMIHM H3 Tejda NJiac-
THHH (1pH cpaboTKe TrOPH3OHTA BOABI), pPa3MbiBa TeueHHeM (B Ka-
Hagax) W 1p.

a) Has. ycaoBHil ZHHAMHYECKMX Harpy3oK Ha OTKOC IJIOTHHBHI,
nyJapcupyoled GUAbTPALHKH B ca0e (QUABTPOBOH NOATOTOBKH, Me-
PEMeHHOro TODH30OHTA BOJAB B BepxHeM Obede H BO3IMOKHOIO ee
BLICAYHBAHHS Ha BEPXOBOH OTKOC IJIOTHHH PacyeTHHI pasMmep Aua-
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MeTpa (DHALTPALHOHHBIX MOP MaTepuaJa (GUAbTPOBOH NOATOTOBKH
pekoMeHJyeTcss OnpeiensTe No ciedyomeii popmyae: *

acy D(;‘on
D§* = W—:-i——:i’ (95)
€, max
rae Dy2em = 0,583 cMm;
Jo, maxgtg Bo; (96)

Bo— Yros HakJOHa BEPXOBOrO OTKOCAa K rOpH3oHTy (pHuc. 34).
6) I'panynoMeTpuyecKHii cocTaB maTepHasna (QHIbTPOBOH MOA-
FOTOBKH JOJIJKEH YAOBJIETBOPSITh OCHOBHOMY ycJaoBuio (86), T. e.

Domax < Dopacu,

rae Dym3X — MakcuMaJbHBI} pasmep nuamMerpa (QHAbTPALHOHHBIX
nop (GUJABTPOBOI MOArOTOBKH, onpenensiercss no 3aBucuMocTH (18).

B) DuabTpOBas MOATOTOBKA OyleT HaAeXKHO 3alHUIATL OT KOH=-
TAKTHOTO Pa3MBIBA OTKOC MJIOTHHBI NPH MNYJbCHPVIOILEM pexHMe
npojaoJibHOM GuAbTpauuH (OT HaKaTa W CMaja BOJHLI) B TOM CJYy-
yae, ecsd OyleT YAOBJETBOPATLCS CJeAYIOlllee YCJOBHE:

I < 0,750 c, (97)

rie J.» npuHuMaercs no 3aBucumoctu (71), a Jer, ¢ 10 3aBHCHMO-
cTu (92).

r) Ecan ycaosue (97) He yaoBJjeTBoOpsieTcsi, Toria clejayer
H3MEHHTb TPaHyJOMETPHYECKHH coCTaB (HJBTPOBOHl TOArOTOBKH,
Kak ykasaHo B 1. 6.13 (npeaBaputenbHo onpeaenuB Dy™2* mo (94)
MpK AefCTBHTEbHOM 3HaYeHHH J4P).

1) Martepuan GuABTPOBOfI MOArOTOBKH He HOJIKEH NPOHHKATh
B Nopbl KaMeHHOH Habpocku Dg** MM B pacKpbIBIIYVIOCS Liesb b
JKes1e306eTOHHOTO NOKPHTHsS (pHC. 34).

STo ycaoBHE BHPAXKaeTcs CJELVIOLIHMH 3aBHCHMOCTSMH:

1) Ans KaMEeHHOro MOKPBITHS

Dso = 0,55D%, (98)

rae Dso— pacueTHblli pa3Mep ¢HIbTPOBON MNOATOTOBKH (IPHHH-

MaeTcsi 10 pacueTHofl KPHBOH TIpaHyJOMETPHYECKOTO COCTaBa

puc. 33); D" — nnaMeTp nop KaMeHHO{i HaGpocKH, onpenessercs

no 3aBHCHMOCTH (9). '
2) nns wean by xKene306eTOHHOrO NOKPHITHSA

Dso = 0,55bu. (99)

e) Ecau pacuetHnlii pasMep ¢pakuuii Martepuana (HALTPOBOI
noarotoBk# Dso He ynoBaerBopsier 3aBucuMocTtd (98) uam (99), ToO
B TaKOM cJyuae cJjelyeT H3MEHHTb 3HaueHHe KO3bGHIHEeHTa pas-

HosepHHCTOCTH kfgo, 10 B Gosbilylo CTOPOHY (B mpemenax kso, 10 <

* IlauHoit GopMyJoll npeaycMaTpuBaeTCs YCJIOBHE HEeJOMVIEHHS OTpHBA
HJH OTC/JIaHBaHHS arperaToB YACTHI TPYHTA IJIOTHHBL .
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< 50), T. e. HasHauHTb GOJiee PA3HO3EPHHCTLII COCTAB TrPyHTa
(HALTPOBOH ITOATOTOBKH.
Ecan v B 3TOM caydae He OyAeT YAOBJETBOPATbCH 3aBHCHMOCTDL

(98) nan (99), To caenyer yuecTh PeKOMEHAALMH, IPHBEJEHHbIE
B 4.1,r.

Onpenenenne KoIpPHUHEHTA PUALTPALHH CYTVIHHHCTOTO TPYHTA

6.16. B Tex csayuyasx, koria HeusBecTeH Ko3pduUHEHT ¢Huib-
Tpaluu (NPH pasBejKe KapbepoB, (QHIbTPALHOHHBIX pacyeTax H
Ip.), €ero MOXHO ONpeReJHTb MO CJeAyIolledl 3KCNepHMeHTaabHOI
tdopmyae I. X. [TpaseaHoro:

3 r
V k10 16

—_ : 2
b= g s di, e, (100)
d
rae  KReo, 10= —71% — KO3 HUHEHT pPA3HO3EPHUCTOCTH  CYTJIHHH-

CTOrO TPYHTAa; v — KHHeMaTHYeCKHH Ko3ddHUHEHT BSA3KOCTH BOAHI,
cM?/c; dj7 — pa3Mmep 4YacTHIL CBSI3HOTO TPYHTa, B COCTaBe KOTOPOrO
couepxutcsa 17 % W MeHblle Mo Macce, MM; fng — (hpakTHUecKass Io-
PHCTOCTb CBSI3HOFO T'PYHTA, ONpENeNseTcss 10 3aBHCHMOCTH

e = ne—Wapa, (101)

ra¢ #,— IOPHCTOCTb, COOTBETCTBYIOIIAS pg— IJIOTHOCTH (CKese-
Ta) CyXoro rpyHta: #fir = l—pa/ps; Wy — MaKCHMaabHass MOJIeKy-
JisipHas BJAroeMKOCTb CBSI3HOrO FPYHTa, ONpeAessieTcsi MO MHKPO-
arperaTHOMy MeTOAY;

W, = 0,016A+0,045+0,1B+0,35", (102)

rone A, b, B u I’ npHHHEMAaloTCA B NpPOLEHTaX B 3aBHCHMOCTH OT
pa3Mepa yacTHLU d:

A—d=0,5+-0,25 mm; b—d =0,25+0,05 MM;
B—d = 0,050,005 mM; I'—d < 0,005 MM
(npouentst A, 5, B u I' —cHuMaloTcd ¢ KPHBOH TrpaHyJOMeTpH-

4YeCKOro cOCTaBa CBA3HOTO IPYHTA).

ITpumep. Tpebyerca onpemeNquTb Ar CYINJIHHHCTOrO TPYHTa,
HMeIOLero CjAeAyIOLIHe OCHOBHBIE XapaKTePHCTHKH: ps = 1,75 T/M3;
nr = 0,35; &%, 10 = 126; d7 =0,0065 mm; v = 0,013 cm?/c (f=
= 10°C); u3 KpHBOil TPaHYJOMETPHYECKOrO COCTaBa I[OJYyYaeM:
d 0,5+0,25 Mm...A =8 %; d =0,25+-0,05 mm...5 =20%;

= 005—0005 MM...B =20%; d < 0,005 mm...I' =15 %.

TMocae mOACTAHOBKH 3HaueHHWii B 3aBucHMoctH (100)—(102)
HOMYYHM:

= 0,016-8+0,04-20+0,1-20+0,35-15 = 8,2 % = 0,082;
fe = 0,35—0,082- 1,75 = 0,207,
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__YT% 0207 s 4 10 106
b = gy T 0,0065° = 4,12-10-° cu/c.

Ias OpHEHTHPOBOUHBLIX ONpeleneHHit KO3DQPHUHEHTOB (HJbT-
pauHH CBA3HBIX CYIJIMHHCTHIX TPYHTOB MOXKHO IOJIb30BATHCH 3IMITH-
pHYECKOH 3aBHCHMOCTHIO

kr = 0,1d217, CM/C, (100')

rae d,7, MM.

TNpumepnl pacdeTa rpaHYIOMETPHYECKOro COCTARA IPYHTOB
nepeoro ciaost GuALTPA, 3aUHILAOMEro CBA3NbBE (TIHHHCTHE) TPYHTH

6.17. [Ipumep 1. B naHHOM npuMepe paccMaTpHBAeTCs CJy-
yafi, KOrja rpaHyJOMeTPHYECKHH COCTaB KapbepHHIX FPYHTOB He-
H3BECTEeH.

Tpebyercas 3ampoeKTHpPOBaTb TpaHYJIOMETPHUECKHH  COCTaB
IPYHTa nepBoro cjos GHJALTPA IJis ApeHaxka, 3alHILaloLero CBs3-
HBIH TPYHT Tesla IJOTHHH (NMPHMEHHTEJNbHO K pHC. 6).

Hcxonnble naHHble

Martepuas Tena MJAOTHHBI — CYTJIHHOK.
CpenHue pacueTHble XapaKTEPHCTHKH CYIJIMHKA:

Copepianie IMHHHCTBIX 4acTHy d << 0005 mm . . . . 15%
MoiieBatbix wactun ot 0,005 mo 0,06 mm . . . . . .209%
[Mecuansix wvactuy ot 0,05 no 2 mm . . . . . . . .40 %
I'paBHiiHO-raleyHUKOBHX 4wactHE >2 mMm . . . . . .20%
[TroTHOCTL CYTJIHHKA NpH ero ykJaaike pg . . . . . . 1,707/m®
ITaoTHoCTs YACTHI CYIVIHHKA Ps . . . . . . . . . .2707/M
Mopucrocte 7 . . . . . . . . . . . . . . . .037
Yucso naaCTHYHOCTH J, . . . . . . . . . . . .04
Bepxuunit npegen nractuwnocrw W, . . . . . . . . 3546
Huxunit npexen naactuumocts W, . . . . . . . . 2148
OntumanpHas BAawuocts Wo . . . . . . . . . . .179%
Koa¢d¢uunent BomoHacmwmewus G . . . . . . . . .085

Topsinok pacuera

Marepuan Tejja NJOTHHB, HMEIOIHH OCHOBHblE TIapaMeTphl:
riauHdcThX  yactHu d < 0,005 MM — 15 9%, 9uCAO TAACTHYHOCTH
Jo = 0,14 > 0,05, cnenyer cuHTaTh CBA3HBIM T'PYHTOM H BCe pac-
YyeThl MO MPOEKTHPOBAHHIO NMEPBOro cJos (GHJILTPA AOJKHEI BHITOJ-
HATBCH KaK JJi CBSI3HOTO I'PYHTA.

a) IlnotHocTs cKeseta CyrAHHKa (HapylweHHOH CTPYKTYPHI)
IIpH ero ykJaiKe B ApPEHa’k HNOJXKHA GLITb COTJAACHO 3aBHCHMOCTH
(77):

b > P = T
1+ e
npe  ps = 2,70 r/eM®  er — KO3PHIUHEHT MOPHCTOCTH TNPH BIAK-
HOCTH Npejena TeKyYyecTH — paBeH:

. W 270.3546
T T00pq, 100-1

= 0,96;



p’a=2,70/14+0,96 = 1,38 r/cmd.

CiienoBaTeNbHO, NIPH YKJaAKe CYrJHHKA B TeJO IVIOTHHH €ro MjoT-
HOCTb [OJIXKHa OHTb ps= 1,38 T/M3, mo npoekty pq = 1,70 T/M3.
VcnoBue (77) BroJiHe yAOBJETBOPSIETCS.

6) I'paaseHT Hamopa NpH BXOJe B JAPEHaXHYIO NPU3MY, ompe-
aeneHHuit Metonom I A, pasen J; =

CornacHo 3aBucHMOCTH (79) 3a pacueTHHIil rpajaHeHT Hamnopa
cjaeayeT NPHHHUMATh:

JiP = vy.di=125-0,90 = 1,13.

B) Insa coopyxeHHs: I Kjacca KamHTaJbHOCTH He NONYCKaercs
OTPHIBA HJIH OTCJAaHBaHHs arperaToB YacTHI CBSI3HOIO TPYHTa.

B s1oM cayuae DoP3c% nmepBoro c/osi ¢HAbTPa onpenessercs no
3aBHcHMocTH (80):

D(z)mn 0,583
Velp Fcos®  VI-1I3+ cos45°
rae ¢ =1; JP=1,13; 8 = 45"

r) panysoMeTpHyecKHii cOCTaB rpyHTa nepBoro cnosi GpHAbTPa
JLOJI’)KeH YIOBJIETBOPSTh OCHOBHOMY ycJoBHIO (86), T. e.

max pacy
Dg™ < Dy,

rae DomaX — MaKcHMaJIbHBI pa3Mep (GHABTPALHOHHBIX NMOP MaTte-
pHasa nepBoro cios (HJIbTPA, Onpelesercs no 3aBHcHMOcTH (18).

3a pacueTHHi AHaMeTp NMOp TIPYHTa INepBOro cnaos ¢HuAbTpa
cjeayeT NPHHHMATb

Dgacq - = 0,43 CM = 4,3 MM,

Dmax Dpa[‘l —_ 4 3 MM.

1) Ias onpenesneHHss pacyeTHOHl KPHBOH rpaHy/JOMeTpPHYECKOro
cocTaBa NepPBOro ¢J0si (HABTPA ClelyeT Ha3sHAYHTb KO3(hDODHIHEHT
Pa3HO3epPHHCTOCTH mepBoro cjosi GuabTpa kfgo 0.

YuuThiBasi, UTO COCTaB MepBOro cjaos QHAbTPa OyneT HCKycCT-
BEHHO IIPHrOTOBJATHLCA, 3anaeMcs Ko3(D(PHUHEHTOM pa3HO3epHH-
cTOCTH *®fgo, 10 = 25.

Has npuusitoro kfe, 1o onpenenﬂeM AONYCKaeMyio TOPHCTOCTL
110 3aBHCHMOCTH (64):

n; = 0,45—0,11g 25 = 0,31;

1o = 0,45 — nasa 1we6eHOYHOro rpyHTa.
e) Onpenensiem pacueTHHii pasmep ¢pakuuu D)7 no 3aBHCH-
moctH (87):

D§** 1 —ny- 43 1—03l
D17 <

*C__ny . 225078 031
* =14 0,05k, 10 =1+ 0,05-25 = 2,25;
C =0,455y25 = 0,78.
7* g9

= 5,5 MM,



x) HencrByomuit auamerp ¢pakuun D)y onpeaensercs 1Mo
3aBucuMoctH (88):

D]o = I:D” = 0,63'5,5 = 3,5 MM,

145 kfgo, 10 = 25 u3 puc. 32 i = 0,63.
3) Kourtpoanpyiomuii auamerp ¢pakuun Dg onpenensiercs no
3aBHcuMocTH (89):
Dyy = kb, 10Dy = 25-3,5 =~ 87,0 mm.

H) MakcuManpubii auamerp ¢pakuHd Digo = Dmax onpene-
JseTcs no 3aBHcuMocTH (90):

k10— 1 25—1
Diyoo < Dyo+10%Dgy 210 — 3 54 1028.87 = 420 mMm;
100 x> ~10 60 Skgo,lo 5.953

=1+1,281g 25 = 2,8.

K) ITo nmonyueHHbiM pacuetHeiM 3HaueHHIM Dig, Dy7, Dego, Do
CTPOHTCSI pPacyeTHasi KPHBasi rPaHyJIOMETPHUECKOrO COCTaBa rpyHTa
nepsoro cJjos ¢uabTpa (puc. 33) H «30HA AOMYCTHMOrO COCTaBa»,
Kak yKa3aHo B 1. 6.13, 1.

a) IlpoBepka Ha KOHTaKTHbIH pa3MbIB CBH3HOrO rpyHTa TeJa
NJIOTHHH TIPH NPOJOJbHOH (HALTPALMH B 30He KOHTakTa ¢ obpar-
HBIM (DHJIBTPOM.

B ndHHOM c/yyae MOXHQ NO0Jb30BaThCH 3aBHCHMOCTbIO (94):

max 1
Do = n 3 1
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