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1 .0O01me noJ1o:KeHust

JlaHHbIe y4eOHO-METOIMUECKOTO YKa3aHHsI COCTaBJICHbI B TIOMOIIIb CTYJAECHTaM
IPY  BBIIOJIHEHUM CaMOCTOSITENIBHBIX Pab0T, TEMOM KOTOpPBIX SIBISIETCS pacyer
TPAHCTIOPTHBIX MAIIUH.

Meroauueckue yKa3aHus COIEPXKaT pacyeT JICHTOYHBIX KOHBEHEPOB.

PacuerHbIe COOTHOIICHNMSI, IPHBENICHHBIE B TEKCTE, B3STHI U3 JIATEparypsi [ 1-4].

11 BbiOop THIIA TPAHCTIOPTHUPYIOLIEH MAIMHBI

Br100p THITa TpaHCTIOPTUPYIOLIEH MaIlIMHBI — KOHBEHEPhI 3aBUCUT OT CBOMCTB
NEPEMENIAEMBIX TPY30B, 3aJaHHOM MPOM3BOIUTEIBHOCTH, CXEMBI M pPa3MEpOB
Tpacchl TPAHCIOPTUPOBAHMSL.

KoHBeleppI COCTOAT U3 TATOBOIO M HECYLIETO OPTraHOB C IOIEPKUBAIOLIMU
Y HaIPaBJISIOIMMU JIEMEHTaMH, BEIYIIEro (PHUBOJHOIO) U BEAOMOro OapadaHoB,
HATSDKHOTO YCTPOMCTBA, 3arpy304HOTO M Pa3rpy304HOrO YCTPOWCTB M pambl. B
JIEHTOYHOM KOHBENepe TATOBbII OpraH BBINOJHAET (DYHKIIMIO HECYILIETO OpraHa.
[IpuBoa HanboIEE YaCTO OCYILECTBISIETCS OT AEKTPOABUIATENS YEPE3 PELYKTOP.
[Ipu HEOOXOAMMOCTH B MPUBOJIE UMEETCS U TOPMO3HOE YCTPOMCTBO (TOPMO3 MU
ocTaHoB). KoHBelepbl KOMIUIEKTYIOTCSI U3 CTAHJAPTHBIX WM HOPMAIW30BaHHBIX
Y3JIOB U J€TAJICH.

Pacyer KkoHBeiiepa COCTOMT B ONPENETICHMH €r0 OCHOBHBIX I1apaMETpOB;

BBIOOpE U pacueTe paboyero opraHa; OnpeAerieHH MOIIHOCTH U BBIOOPE IBUTATES.

1.2 OcHOBHBIE CBOMCTBA HACHINHLIX I'PY30B

OcCHOBHBIMU CBOICTBaMU HACBIMHBIX Ipy30B SBJISIFOTCSL:
IPaHyJIOMETPUYECKUI COCTaB (KyCKOBATOCTb), BIIAXKHOCTb, HACBHITHAS IUIOTHOCTS,

Yo €CTCCTBEHHOI'O OTKOCA, a6paBI/IBHOCTB, CJIICKUBACMOCTD.



rpaHYJ'IOMC’IpI/I‘-ICCKI/IM COCTaBOM Ha3bIBACTCA KOJIMYCCTBCHHOC PACIIPCACIICHUC
JacTul BCIICCTBA 110 KPYITHOCTH.

KoaddurmeHT oqHOpoJHOCTH pa3zMepOB YacTHI] BEIIECTBA:

RO — amax; (11)

Amin
TA€ gy — HAUOOJNBIIMI pa3Mep KyCKa;
Qmin — HAUMEHBIINN pa3Mep KycKa.

[lpu Ky > 2,5 tpy3 cumraercs psaaoBeiM. [lpu Ky < 2,5 rpy3 cumraercs
coptupoBaHHbiM. Kycku rpy3a pasmepom ot 0,8a,,4x [0 Qpin COCTABISIIOT
IPYMITy HAHOOJIBIINX KyCKOB.

Pa3mep TUIIMYHOTO KyCcKa MPUHUMAETCS PABHBIM:

a) IS PSAAOBOTO MarepHayia MPU KOHIEHTPAIIMA HAWOOJBIINX KYCKOB
menee 10 %:

a' = 0,845 (1.2)

0) 11 psIIOBOrO MaTepuasia MpU KOHIIEHTpAIMd HaWOOJBIINX KYCKOB
6omee 10 %:

a' = max; (1.3)

B) JUISI COPTUPOBAHHOTO MaTepuaa:

q = Smaxdmin (1.4)
2

[To BenmMymMHE  HACHIMHOW  IUIOTHOCTH  CBHIMYYHE  MaTepPHAIIbI
KJIACCU(PUITUPYIOTCS HA: JIETKUE — TMPHU HACBIMHOW TUIOTHOCTH MeHee 600
kr/m%; cpeqaue — 600 kr/m3; Tsoxensie — 1200-2000 kr/m3; BecbMa TsKembIe —
6omee 2000 kr/m3,

VYTIIOM €CTECTBEHHOTO OTKOCAa HACBIITHOTO Tpy3a HAa3bIBACTCS YIOJI
MEXAY TOBEPXHOCTBIO CBOOOJHOTO OTKOCA HACBITHOTO Tpy3a |
TOPU30HTAILHOM TIJIOCKOCTHIO. Pa3nmuyaroT yriael eCTeCTBEHHOTO OTKOCa

HACBIMTHOTO TPy3a B COCTOSIHUU: a) TIOKOA Tpy3a L, ; 0) nBmkeHus rpy3a L.



[TpubmmxkenHo npunumaetcs: L = 0,7L,,.

YTon eCcTEeCTBEHHOI0 OTKOca XapaKTCpU3yCT IMOABUKHOCTL YaCTHUI

rpysa.

Uctuparomieit  crnocoOHOCThIO  (aOpa3MBHOCTBIO) HACBITHBIX T'PY30B

Ha3bIBACTCs

CBOMCTBO HX dJacTun HCTHUPATDh

BO BpCM:A  IOBUIKCHUA,

COTIpUKAcalonuecss ¢ HUMH TOBepXHOCTH. [lo cremenm abOpa3WBHOCTH

HACBIITHBIC I'PY3bI ACJIATCA HA I'PVYIIIIBL,

A — HeaOpa3uBHBIE;

B — manoaGpa3uBHbIe;

C — cpenneabpa3uBHEIE;

J1 — BbICOKOAOpa3UBHBIE.

CeXMBaeMOCTBIO  HACHIITHBIX I'PY30B HA3BIBACTCA CBOMCTBO MHOTHMX

I'py30B TCPATH NMOABMIKHOCTb CBOUX YaCTHUI[ IIPHU IMTCIIbHOM HAXOXICHHUH

ATUX TPY30B B MTOKOE.

Tabmuua 1.1 — XapakTepucTrka CBOWCTB HACHITTHBIX TPY30B

Yron
Yron
€CTECTBEHHOT CCTCCTBEHHOT ['pynna
Hanmenosanue Hacremmaas 0
0 abpa3uBHO
rpys3a IUIOTHOCTH oTKOCH OTKOCa, .
’ rpaj B
rpaj B TIOKOE
TIBIOKEHUU

["anbka kpyrias 1,47-1,8 30 C
Maseeriar: g 47.229 45 30 B
MEJTKOKYCKOBOH
ngomKoo6pa3H 1.57 40 30 A
BIN
H3BecTh:
raiieHas B 0,32-0,81 30-50 15-95 B
TIOPOIIIKE 1,0-1,1 30-40 B
000 KEHHAS
Rantern: 1,8-2,2 45 30 B

PYIHO, 1,31-1,5 45 30 B

cpenHe- u




MEJIKOKYCKOBOM

[Tponomxenvie Tabmbt 1.1

Vron
Yron
€CTECTBEHHOT
€CTECTBEHHOT I'pynma
HanmenoBanue Hacreimmaas 0
0 aObpa3uBHO
rpysa IUIOTHOCTH OTKOCa,
OTKOCa, CTH
rpaja B
rpaj B TIOKOE
JIBIOKEHUU
Mpamop
KYCKOBOU U 1,52-1,59 39 yi|
3E€PHUCTHIN
Memn:
MOJIOTBIH B 0,95-1,2 39 B
MTOPOIIIOK CpeHE- 1,4-2,5 39 11
Y MEJIKOKYCKOBOM

Tabmia 1.2 — Knaccugukarms HachIIHBIX TPY30B [0 KPYTTHOCTH

HaumenoBanue Pa3zmep TUIIMYHBIX KyCKOB, MM
Oco00 KpyIMHOKYCKOBBIC a > 320
KpymmHOKYCKOBBIE 320 >a’ > 160
CpeaHeKyCKOBbIC 160 >a’ > 60
MenKOKyCKOBBIE 60 >a’ > 10
KpymnHo3epHuctoie 10>a" >2
Menko3epHUCThIC 2>2a >0,5
[Topoikoo0Opa3Hbie 0,5>=a' > 0,05
[TeineBugHbIE 0,05>ad’

1.3 UcxoaHble JaHHBIE /IS pacyeTa KOHBeiiepoB

OCHOBHBIMH HCXOJHBIMHA JaAHHBIMU IJIA pacucTa KOHBeﬁepOB SABIIATOTCA:

a) XapaKTepUCTUKA TPAHCIIOPTUPYEMOI'0 MaTepHraa,;

0) IPOM3BOUTEIILHOCTb;




B) PEKUM U YCJIOBHUS PabOTHI;

T') MapaMeTPhl TPACCHI NIEPEMEILICHUS IPy3a.



2. JleHTO4YHBIE KOHBeliepbI

2.1 Oo1me cBexeHust

JleHTOYHBIE KOHBEHEPHI PEAHAZHAUECHBI [Tl TPAHCIIOPTUPOBAHUS CHITYYUX U
c1a00BS3KHUX TPY30B.

OTH KOHBEHepbI COCTOSIT U3 pabouero opraHa B BUjIE KOHBEHEPHO JICHTBHI,
ONOp, TMPUBOJAHOIO UM XBOCTOBOIO 0OapabaHOB, HATSDKHOIO — YCTPOWCTBA,
3arpy304HOr0 YCTpoicTBa M pambl. [Ipn HEOOXOIMMOCTH MpeayCMaTpUBAIOTCS
HaIMpaBJISIONIME POJMKA M OTKJIOHSIONME OapabaHbl Ui JICHTHI, Pa3rpy304YHbIC
YCTPOMCTBa, YCTPOMCTBA OYMCTKM JIeHTHL. lIpuBOxm ocymiecTsisercss OT
ANIEKTPOJIBUraTeNsl uyepe3 peaykrop. Ilpu HeoOXOAMMOCTH MpeayCMaTpUBAECTCS
TOPMO3 I TIPEAOTBPALIEHNS] CAMOIIPOM3BOJIBHOTO JIBMKEHHsI pabovero opraHa B
00paTHOM HarlpaBJICHHN.

JIeHTBI KOHBEMEPHBIE BBIITYCKAIOTCSL:

a) PE3MHOTKAHEBBIE C MPOKJIAIKAMHU XJIOMTYATOOYMaYKHBIMU;

0) pe3MHOTKAHEBbIE C POKIAAKAMH U3 CHHTETUYECKHX TKAHEH;

B) PE3MHOTPOCOBBIE;

T') CTaIbHBIE.

B npombIiieHHOCTH HauOoJIbIIee pacpocTpaHeHHE TIOMyYHIN KOHBEHEPHBIC

JICHTBI PC3MHOTKAHCBBIC C XJIOH‘-IaT06YMa)KHBIMI/I IMPOKJIaAKaMU.

2.2. llpenBapuTe/bHBIH pacyeT JEHTOYHOI0 KOHBeliepa

[lIvprHa JIEHTBI PHU TPAHCTIOPTUPOBAHUH CHIITYYUX MATEPUAIIOB:

_ Q .
B=1,1 /UkakB +0,05 |; (2.5)

rae: B — mmpuHa aeHTsI, M;
() — IpOM3BOIUTEILHOCTH KOHBEWEPA, T/4;

U — CKOPOCTb JIEHTBI, M/C;



Py — HACBIIHAS IJIOTHOCTH MaTepuana, T/M°,

k — xoahduimenT, 3aBUCAIIMI OT yIiia €CTECTBEHHOTO OTKOCA MaTepuana;

k g— x0o(hpuIMenT, 3aBUCAIIMIA OT yIiTa HAKIIOHA KOHBEHEpA.

Tabmuua 2.3 — 3nayenus koddurmenta kg

Vrom HakjoHa,’ o 10

12 14

16 18 20

kg 1

0,97 0,95

092 | 0,89 | 0,85

Tabnuua 2.4 —3nauenus koddurenta k

Yroi HakJIoOHA

YTroj 0TKoca HaChIIMTHOTO

dopma JCHTHI OOKOBBIX POJIUKOB, rpy3a Ha JIeHTe, rpai™®

rpal 15 20

IInockas - 240 325

JKenoOuaras Ha 15 450 535
JIBYXPOJIMKOBOM OIIOpe

JKenobOuaras Ha 20 470 550

TPEXPOJMKOBOM OTIOpe 30 550 625

36 585 655

VYroi oTKOCa HAaChIITHOIO IPy3a HA JIHTE MPUHUMAIOT PaBHBIM ITOJIOBUHE YIJIa

CCTCCTBCHHOI'O OTKOCA 3TOT'O I'py3a B IBUKCHUMU.

CKkOpOCTh JIHTBI BRIOUPAEM U3 CIICAYIOHX paOb0YMX YCIIOBHIA:

a) npu OapabaHHOM pa3rpy304HOM TEJEKKE — 2 M/C;

0) Mpu TUTY>KKOBOM pas3rpy3drKe il MEIKO3epHUCTOro Marepuana — 1,6 m/c;

B) TIPH TUTY>KKOBOM Pa3rpy34rKe JiIsi KyCKOBOTo Matepuaia — 1,25 m/c;

[IuprHa IeHTHI TPoOBEpsieTCs 1Mo hopMyJIaMm:

a) 1u1st psgoBoro rpysa B = 2a’ + 200 mMv;

0) s coptupoBanHoro B = 3,3a’ + 200 mm;

3areMm 1o Tabmuie 2.5 ¢ yderoM Tabnuie 2.3 yCTaHABIMBAETCS THII

KOHBEHEPHOM JIEHTHI M MaTepUaj NpOKIaaoK.
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Tabnuna 2.5 — Turbl KOHCTPYKIMIA PE3MHOTKAHEBBIX KOHBEHEPHBIX JICHT

Tun Haumenosanue u Ob6unactb Marepuan
XapaKTEepUCTHKA IPUMEHEHUS MPOKJIAT0K
1 2 3 4
1 |JIeHTBI IOCIIONHBIE C TpancnoptupoBanue OIlb-5
YCUJIEHHBIM OOpTOM U CUJIBHOUCTUPAIOIINX OLIE-12
JIBYCTOPOHHEHN PE3UHOBOM  |KPYITHOKYCKOBBIX
OOKJIaJIKOH. MaTepPUaoB. VIIT
2 |JIeHTBI TOCITOMHBIE C TpaHCTIOpTUPOBAHUE CPETHE- b-820
JIBYCTOPOHHEMN PE3UHOBON | MEIKOKYCKOBBIX VIIT
0OKJIaIKOH. MaTepuasoB.
2P |JIeHTBI MOCIIOMHBIE € TpancnopTupoBanue YIIT
JBYCTOPOHHEN PE3NHOBOM  |CHIIBHOMCTUPAKOIINX 5-820
OOKJIaJIKOM 1 Opekepom CPEIHEKYCKOBBIX MaTEpHaJIOB
(pa3peKeHHOM TKaHBIO AJI |B TOPHOPYIHOM
aMOPTHU3aIMU YapOB) ITPOMBILIEHHOCTH.
2V |JIeHTbI NOCIIOIHBIE C TpancriopTupoBaHUe CpeiHe- YIIT
JIBYCTOPOHHEN PE3MHOBOM | MEJIKOKYCKOBOI'O MaTepurala. 5-820
OOKJIQJIKOM U C TKAHEBOM
oOKJ1aJIKOi OOpPTOB.
3 |JIeHTBI MOCTIOWHEIE C TpancnoptupoBanue b-820

OJHOCTOPOHHEW PE3UHOBOM

OOKJIaJIKOM.

MEJTKOKYCKOBBIX CBITy4HX
MaTepuraia B yCIOBHUAIX
OTCYTCTBHS BJIard v
aTMOC(EpHBIX BO3JICHCTBUIA.

OI1b — 0c000 MPOYHBIM OCITETHHT;

b — 6enpTHHT;

VYIUIT - yrouHasi IHypOBasi TKaHb.
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ITo pexomenmarmsm Tadmwe 2.6 3HaUYCHUE IIUPUHBI JICHTHI, TIOTyYEHHOE TI0
ypaBHEHHIO (2.5), OKpymsieTcss 10 OmmKauIero CTaHIapTHOTO M BbIOMpaeTcs

KOJIMYCCTBO ITPOKJIAAO0K.

Tabmima 2.6 — [lupuHa 1 Yucio NpoKIagoK Pe3MHOTKAHEBBIX KOHBEHEPHBIX JICHT

[MIupuna Yucio
Tun 2.2P.2Y Tum 1 Twum 2
JICHTBI, MM B'820 YH_IT
300 3-4 — — 3-4
400 3-5 — — 3-4
500 3-6 — — 3-4
650 3-7 3-5 3-5 3-5
800 4-8 3-6 3-6 3-5
1000 5-10 4-8 4-8 3-6
1200 6-10 5-9 5-9
1400 7-10 6-10 6-10
1600 — 7-10 7—10
1800 — 8-12 8-12
2000 9-12 9-12

[To TaGmnuite 2.7 mpuHUMAETCS TOJIIUHA OOKIIA0K KOHBEHEPHBIX JICHT.

Tabma 2.7 — TonmmumHa pe3WHOBBIX OOKIAIOK  PE3MHOTKAHEBBIX

KOHBEHEPHBIX JICHT

TonmmHa 00KIaIKA, MM
Tun neHTs
pabouasi CTopoHa Hepaboyasi CTOpoHa
1 6 2
2 3 1
2P 4 2
2V 3 1,5
3 2

TsroBas cuiia KOHBEWEpa OIPENIEIIAECTCS:
Wo = [w - L(g + gi) + gHIm + Wy, (2.6)
rae; @ — KO3 GUIUEHT COMPOTURIICHHUSI,
L, — nymHa IpoeKry KOHBEWEPa Ha TOPU30HTAIBHYIO TUIOCKOCTh, M;

g — TIOTOHHAsl BECOBAasl Harpy3Ka OT rpysa, KIr/m;
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Jx— TIOTOHHAsI BECOBasi HArpy3Ka OT JBKYILMXCS YacTel KOHBeHepa, KI/M;

H — BBICOTa IOJIBEMA, M;

m — KO3 UILIMEHT;

W,

HaJIM4UH, KT'.

np — CONPOTHBJICHHE IUIYXKKOBOTO Pa3rpy34Ka, YYUTHIBAETCA IIPH €r0

Tabmma 2.8 — 3Hadenuss kodPduUIMEHTa COMPOTHUBICHUS @ JIEHTOYHBIX

KOHBENEPOB
Tum onop JIns ponukoomnop
VYcnoBust paboThl KOHBEMEpA
POJIMKOB IIPAMBIX }KGJ'IO6LIaTI>IX
1 2 3 4
[Togummrmanku |Yucroe cyxoe nmoMmemieHue 6e3 0,018 0,02
KadeHUs IBLIA
OramimBaeMoe ITIOMEIICHHE, 0,022 0,025
HEOOJIBIIIOE KOJIMYECTBO
00pa30BaHHOMN MbUIH,
HOpPMaJIbHAs BIIQYKHOCTh
HeoTtanmmsaemoe 0,035 0,04
noMenieHre U padoTa BHE
MIOMEIIECHHS; 00JIBbIIIOE
KOJIMYECTBO a0pa3uBHOM
OdeHb TSHKEIbIC YCIIOBHS 0,04 0,06
Tpyna
[ommmmanku |CpeaHue yCiaoBus Tpyaa 0,06 0,065
KaueHUs

[ToroHHast BecoBasi Harpy3Ka OT rpy3a (CpeHee KOJIMYECTBO TPy3a Ha OHOM

METpe JUIMHbI KOHBEWiepa) MpHU HEMpEephbIBHOM IIOTOKE Ipy3a Ha KOHBeHepe

ompenensercs no popmyre:
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g = 1000F py; (2.7)

rae: F - mommais MonepedHoro cedeHus IIOTOKa rPy3a Ha KOHBEHepe, M-,
J1J1s1 TITOCKOM JICHTBI:

F = 0,05B%; (2.8)
JI7st 5xeno0vaToil JIHTHI ¢ YITIOM HaKJIOHA OOKOBBIX pOTMKOB 20°:

F =0,11B% (2.9)
J171s1 *KemoOyaTol JIEHTHI C YITIOM HAaKJIOHA OOKOBBIX PONMKOB 30°:

F = 0,14B%; (2.10)
Iloronnas Harpy3ka OT JBWKYLIMXCS YaCTeH KOHBEWEPA pacCUNTBIBACTCS IO

ypaBHEHHUIO:

gk =20, +2+2; (2.11)
p

X

e g, — MOrOHHAs Harpy3Ka OT JICHTBI, KI/M;
G, — Macca BpallaroIiXcst YaCTeH POJTMKOOIIOPBI, KT,
L, — miar pabo4nx poJUKOOIIOP, M;
[, — mar XoJIOCTBIX POJIUKOOIIOP, M.
[TpuOmkeHHO TIOrOHHAsT BECOBAsi HArpy3ka OT KOHBEHEPHON Pe3MHOTKaHEBOM
JIEHTHI TPUHUMACTCSI:
9u = (25 - 35)B;

Maccy Bpalaronmxcst 4acTeil pojIMKOONophl BeIOMpaeM 13 Ta0milbl 2. 9.

Tabmina 2.9 — OpueHTUPOBOYHAS Macca BPAILIAFOIIMXCS YaCTeH POITMKOOIIOP

IlImpyHa JEHTHI, MM 400 [500 |[650 [800 | 1000 | 1200 | 1400
Huamertp ponmmka, mm | 102 | 102 | 102 |127 | 127 127 159

Macca Bpamarommxcs

4acTer POJIMKOONOp, KT
MPSIMBIX 60 | 75 | 105 | 19 215 26 40
JKEIT009aThIX 10 | 115 | 125 | 22 25 29 50
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[Ipy TpaHCHOPTHUPOBAHUU CHITYYHUX IPY30B PACCTOSTHUE MEXKIY POJIH-
KOOIIOpaMu paboyeil BETBM JIEHTOUYHOIO KOHBeWepa MPUHUMAIOT B
3aBUCUMOCTHA OT HACBITHOM IJIOTHOCTH Tpy3a U INUPUHBI JEHTHI COTJIACHO
peKOMEeH1ausIM Ta0uIsl 2.10

PaccrosiHre MeXay poJMKOOIIOPAMU XOJIOCTOM BETBU NMPUHUMAETCA OT
2 no 3,5 M. Menbliee 3HauyeHUE MPUHUMAETCS Ul OoJiee IHUPOKUX JIECHT.
PaccrositHue Mexay pOJMKOONOpaMM Ha BBIIYKJIBIX YYacTKax TPacchl
MPUHUMAETCSI  TOJIOBUHE  PACCTOSHUS  MEXKAY  pOJIMKOONOpaMH  Ha

MPSAMOJIMHENHBIX YYaCTKaX TPacCHhl.

Tabmuma 2.10 — IlpenenbHOE paccTOSHUE MEXKIY POIMKOONOpaMH padouei

BETBH JICHTOYHOTO KOHBEMEpa

Hacepinmnas | IlpenenbHoe paccTosiHEE MEXITY POIMKOONIOPAMHU MIPU IIUPUHE
IUIOTHOCTD, JICHTBI, MM

T/ M3 400-500 650-800 | 1000-1200 | 1200-1600

no 1 1500 1400 1300 1200

(W 1400 1300 1200 1100

1o 3,15 1300 1200 1100 1000

Koaddurment m onpenensiercs mo Gpopmyiie:

m=my-m,- -mg: my,  Ms; (2.12)

Koaddunmentst m,, m,, ms, my,, mg npuBeeHsl B Tadmmie 2.11
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Tabnuna 2.113nauenue kodpPuueHToB my, m,, ms, My, Mg

O0o3HaueHue OTMunTensHbIe TPU3HAKU
. 3HaueHue
KoadpumeHTa Kongeiiepa
1 2 3
my JnvHa xoHBeliepa 10 15 m 15-1,2
15-30 m 2,1-1,2
30-150 m 1,1-1,05
6omee 150 m 1,05
ms KoHnBenep npsMOIMHENHBIN W 1
MMEIOIIHNIA U3rud Tpacchl
BBIMTYKJIOCTBIO BHH?3
Konseiiep umeer neperud Tpacchl
BBIMTYKJIOCTHIO BBEPX:
B TOJIOBHOM 4acCTH 1,06
B CpEIHEHN YacTu 1,04
B XBOCTOBOH 4acTH 1,02
ms ITpuBOAd TOTOBHOM 1
[TpuBOa MPOMEKYTOUHBIN UITH 1,05-1,08
XBOCTOBOM
my HatspkHas ctaHuiys XBOCTOBas 1
Harsoxuas cranmus 1-0,02
[IPOMEXKYTOYHAsA, UMeroLas 7
O0apabaHoB
ms C pa3rpy3koii yepe3 roJoBHOU 1
Oapaban
C MOTOpHOM pa3rpy304HOM 1,3

TeJIeKKON TTpU 0 JHOOapabaHHOM
IIPUBO/JIE KOHBEWEpPa
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ConpoTHBIIEHHUE TLTY>KKOBOT'O pa3rpy3urKa OMpeaesieTcs mo popmysie:

Wop = (2,7—-3,6)g - B; (2.13)
Jlanee onpeniernsieM pa3Mepbl MPUBOIHOTO U HATSKHOTO OapabaHoB:
Dns. = a-i; Dyg = 0,8Dy; (2.14)
rne: Dyg,Dyg — IMaMETp COOTBETCTBEHHO MPUBOJAHOTO W  HATSHKHOTO

OapabaHOB, MM;
a — ko3(ppunueHT npuHUMaeM 1o tadaune 2.12;
[ — YHCIIO MPOKJIIAOK, MPOBEpsieM Mo GpopMmyiie:

j = SmaxTo, (2.15)

Ky'B
TIE: Spax — MAKCUMAIBHOE CTATUYECKOE HATSDKEHUE JICHTBI, KT
Ny — HOMUHAJIBHBIN 3alac MPOYHOCTU KOHBEHEPHOW JIEHTHI, BIOMpAETCs
o Taosmie 2.14;

K,, — npenen npoYHOCTH MPOKJIAIOK, KI/CM, BBIOMpaeTCs 110 Tadmmue 2. 14

Tabmura 2.12 — 3Hauenue kodpduimenra a

HanMeHOBaHME TKaHU TPOKIIAI0K a
benbrunr b-820 125-130
OIlb 150-160
VIHIT 170-180

Tabmuma 2.13 — HomuHambHbIE 3amachl POYHOCTH MPOPE3MHEHHBIX KOHBEHEPHBIX

JICHT

Yucno npokiaaok o 4 5-9 9-11

HomuBannHBIN 3am1ac
9 10 10,5

MPOYHOCTH
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Tabmuma 2.14 — Tpenen mpovYHOCTH MPOKIIAIOK MPH pa3phiBe (TI0 OCHOBE)

Marepuai npokJ1aI0K [Ipenen npouyHocTH Ha 1 CM HIUPUHBI OJTHOM

IMPOKJIAZIKHU B JICHTC, Kr/cM

beastunr b-820 55
115

OI1b-5 115

YIIT 119

MakcrumanbHOe CTaTHYECKOe HAaTsHKEHHUE JIEHThI PaCCUUTHIBAEM TI0 (hopMyie:
Smax = Ks - Wo; (2.16)
rne: Kg — ko3 dument, Haxogurcest o tadmmuie 2.15.

Tabmia 2.15 — 3nauenue K

3HaveHne KodppuipenTa Ky ipu yrie o6xBara 6apabana neHTOM
creruieHus: 6apabana c
. 180° 200° 225°
JICHTOM, L
0,15 1,5 1,42 1,35
0,25 1,85 1,73 1,61
0,35 2,65 2,46 2,26
0,4 2,86 2,27 2,1

[Mpryem 3HaveHue ko3 UIMEHTA CleIieHusT OapabaHa ¢ JieHTOH (i)
yCTaHaBIMBAOT 1o Tabiuie 2.16. JlmmHa OapaGaHOB NpUHUMACTCS OOJIBIIE
IIMPUHBI JICHTHI

a) JUIs1 JIeHT ImpuHoi 110 650 MM — Ha 100 mv;

0) st et mmpuHoi 800 1 1000 MM — Ha 150 MM;

B) s JieHT rmmpuHoi 1200 mm u 6onee — va 200 mm;




Tabmmia 2. 16 — 3HayeHue kod(hpUIMEHTA CLEIUICHHS MEXTY MPOPE3MHEHHON

JIeHTOM 1 GapabaHOM

Marepuasl nOBEpXHOCTH Koadduruent
BnaxxnocTts aTMocdepbl
OapabaHa CIETUICHUS
UyryH, cTanb OYEHb BJIAKHAS 0,1
BJIaKHAS 0,2
cyxas 0,3
JepeBo, pe3rnHa OYCHb BJIAKHAS 0,15
BJIAYKHASI 0,25
cyxas 0,4

MormHocTs 35ektpoasuraresis N (KBT) paccunTbiBaetces mo dopmyiie:

N = %; (2.17)

rne: K = 1,1 — 1,35 — koo puiineHT, yuuThIBAIOMIUNA YCIOBHS PaOOTHI
KOHBelepa (MEHbIIIee 3HAYCHHUE - TIPH JIETKUX YCIIOBHSIX paboThI);
n = 0,9 — 0,96 — x..1. npuBOAA;

Ny — MOIIHOCTH HA TPUBOJHOM BaJly;

Wov
Ny = —
102:ngap.

(2.18)

TJI: U — CKOPOCTB JICHTBI, M/C.

[Ipu sTOM

1
MNoap. = 1+wg(2Ks—1)’

(2.19)

rae: wg = 0,03 — 0,05 — koaddurmenT conpotrrieHus bapadaHa.
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IIpumep pacuyera JEHTOYHOI0 KOHBeliepa
3ananmne Ha pacyer

Paccunrarh JIEHTOUHBI KOHBEMED U1 TEPEMELICHHS KPYITHO3EPHUCTOM
YpPaHOBOM pyapl co cpemHuM pasmepoM dYactun 2 < a’ < 10. Hacemaas
IIOTHOCT,  pyasl  p; = 1500 kr/M. Jlnuua xomBeitiepa L= 20 wm.
[IpomsBoaurensHOCTh Q= 800 T/CyTKH.

VYron nakimona ¢= +10°.
1. OnpenesieHue MMUPUHBI JICHTbI

[IIupuHa JIEHTH TPAaHCIIOPTUPOBAHUS CHITYYHX MATEPHAIOB OIPENEISIETCS 0

YpaBHEHHUIO:

Q
u-pH-K-KIB

+0,05 [, m

800
rae: Q = 800 T/cytku = ey = 33,3 1/4 (Ipy HENPEPHIBHON KPYIJIOCYTOYHOM

paboTe KoHBeliepa);

U—CKOPOCTb JICHTHI, M/C;

py = 1500 kr/m = 1,5 T/M3;

K - xodddurment, 3aBucsimmii OT yIjla €CTECTBEHHOTO OTKOCA
Marepuaa;

K ' K02 UIIMEHT, 3aBUCSIINIA OT yIyla HAKJIOHAa KOHBEHepa.

ITpu >xenoOuaroi JieHTe Ha TPEXPOIMKOBOM OCHOBE 1 YTJI€ HAKJIOHA OOKOBBIX
poimkoB 20°, B 3aBHCMMOCTM OT yIla OTKOCA HACBIIHOIO Tpy3a Ha JIEHTE,

oTperiesisieM COOTBETCTBYoIIee 3HaueHne koddduimenta K (mo tabmmre 2.4).



YTonm OTKOCa HACBITHOIO I'Py3a HA JIEHTE NPUHAMAIOT KaK MOJIOBHHY YIJIa
€CTECTBEHHOI'0 OTKOCA 3TOT0 Ipy3a B JBIKEHUM (11 KPYIMHO3EPHUCTOM CyXOH
pymet o =30°) T.e. a * = 1/2 30°= 15°. Ilo Tabmurue 2.4: K =470.

CkopocTh JIeHTbl BBIOMpPAaEéM C YCIOBUEM BO3MOXHOCTU HCIIONb30BAHUS
OapabaHHOM pa3rpy30uHO Tenexkku v = 2 m/c. Ilpu yrie HakiIoHa KOHBelHepa

¢ = +10° no tabmure 2.3 npunnmaem: K ;=1

[[IvupuHa JIEHTHI:

p=11 333 +005|=0,224,m
2-15 -470-1

JlaHHBIN TPY3 — pAOOBOM, T.K. K, = Anax _ 10 =5>25
Amin

[Tycte KoHIEHTparmss HanOombmmx KyckoB Trpysa < 10 %. Torma pasmep

TUITMYHOTO Kycka: a' =0,8'a,. =8 Mm.

upuHy JIeHTHI TpoBEpsieM Mo (popmyie:

B=2a +200mm=2-8 +200=216MMm < 224 mMm.

[To 'OCTy 22647-77 w3 HOPMAILHOTO Psifia BEIOMpaeM OrvbKaiiiiiee 3HauYeHUe

B =300 MM

2. OnpenesieHue THIIA JICHTHI 1 MATEPHUAJIA MPOKJIAIOK

[lo tabmune 2.5 ¢ y4eroMm TOro, YTO TPAHCIOPTUPYETCS KPYIMHO3EPHHUCTHIMN
TsoKebIN (p; = 1,5 /M) MaTepua, BEIOMpaeM JIEHTY TOCTIOWHYIO C IBYCTOPOHHEN
PE3MHOBOM OOKJIAIKOM THIIA 2 U MaTepualt mpokiafaok b-820 (6enpTuHT).

o tabmiiie 2.6 mprHUMAaeM YKCIIO MPOKIAIOK, COOTBETCTBYIOILEE TAHHOMY
TUITY JIGHTHl M MaTepuany oOkianok, paBHoe 3. Ilo Tabmuue 2.7 mis Tuma

JIEHTHI 2 TPUHUMAeM TOJIIIMHBI OOKJIAOK: ¢ paboueil CTOpoHBl 0;= 3 MM; C

Hepabouei CTopoHsl 0, = 1 MM.
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3. OnpenesieHue TYTOBOM CHIIBI KOHBelepa

TyroBas cuna KoHBeepa omnpenensercs no Gopmyne (2.6):
W, :{a)- Lr(g + gK)+ gH]m+Wnp, KT

rae: @ — K03 GUIUEHT COPOTUBIICHNUS;

L, =L- cos10° =20-cos10° ~19,7m — JUIMHA MPOEKIIMM KOHBEWEpa Ha
TOPU3OHTAIIBHYIO TIOCKOCTB;

g — MOrOHHAas BECOBasi Harpy3Ka OT Ipy3a, KI/M;

gy — IIOrOHHAsI BECOBAsl HArpy3Ka OT ABKYILMXCS YacTel KOHBeepa, KI/M;

H =L-sin ¢ =20-sin 10° = 3,47 x - BBICOTA [TOILEMA,;

M — k03 (HULIUEHT;

Wy — COIPOTHBITEHHE TLTY>KKOBOT'O Pa3rpy34HKa, KT;

W;p=0, T.K. B HaIIEell CXEME ero Her.

3Hauenre k0d(hUIMEHTa CONPOTUBRIICHHS JIGHTOYHOTO KOHBEHepa MPUHUMAEM
no tabmure 2.8 @= 0,025, yuuTsiBasi, 4TO KOHBEHep padOTaeT B OTAITMBAEMOM
MOMEILEHUH MPHU HEOOJBIIOM KOJMYECTBE OOpa30BaHHOM NbUIM UM HOPMAJTbHOW
BJIIQXKHOCTH BO3MyXa, a TAaKKe, YTO POJMKOOMOPHI SIBIISIOTCS KEI0OYaThIMK Ha
NOIIMITHUKAX KaueHus. [loroHHast BecoBasi Harpy3ka oT rpy3a ONpeaenseTcs o
dopmyne (2.7):

g=1000-F - p,

rze: F — miomazas IonepevHoro ceueHus oToKa IPy3a Ha KOHBeiiepe, M2,

J171s1 ’xeno09aToit JISHTHI C YIJIOM HAKJIOHA OOKOBBIX POMKOB 20°:

F=011-B*=011-0,3* =9,9-10° »*, oTKy/a
g=1000-99-10°.15=14 85kr.
[loronHas Harpy3ka OT JBWKYIIMXCSI 4YacTed KOHBEWepa

paccuMThIBacTCs 10 ypaBHeHuto (2.11):
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G, G
0o =200, 44"

P X

rzae: g,— MOTOHHAsI Harpy3Ka OT JICHTHI, KI/M;

G,—Macca BpaIlaroIymxcs 9acTedl poJIMKOOOPEI, KT;
|, —1ar pabounx ponmkoonop, M;

| , —I1ar XoJIOCTBIX POIIMKOOIIOP, M;

[Mpubnmxenno: g,= (25-35)'B, rne B=M

boiiee Touno:

g, =0,011(3, i+ 6, +3,)- B, u/m,

WIH
0,011 .
9 = 9,81 (6y-1+0,+6,) B, KI/M,
rae: B — mmpuHa NeHThl, MM; | — gucno npokianok (i= 3); o,m o, —

TOJIIIMHBI TPOKIAA0K, MM; Oy = 1,2 MM (U1l TKAaHU MPOYHOCTHIO 55 H/MM —

TOJIITMHA MPOKIAAKH); OTKy/1a HAXOIUM:

0,011
9,81

(1,2-3+3+1)-300=2,57 KI/M;

9,=

Maccy Bpalaromuxcsi 4acTeid poJIMKOONopsl BeIOMpaeM no tadmuie 2.9.
[Tpu mmpune nentel 300 MM 1 auameTpe posmka 102 MM i skeno0YaThIx
ponukoonop G, = 10 kr. ITo Tabnuue 2.10, B 3aBUCUMOCTH OT HACBITHOH
mwiotHoctd (p; <2 1/ M) u mmpune jgentel (B = 300 Mm), npuHMMaem
paccTosiHie MEXI1y pOJIMKOOTIOpaMy paboyeil BETBH JIEHTOYHOIO KOHBeHepa:

|p= 1400 mm = 1,4 M.

PaccTossHue Mexay pOJMKOONOpaMHU XOJOCTOW BETBH MPUHUMAEM

PaBHBIM!
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I, =2-1,=2-1,4 M= 2,8 m;
2m<|,<3,5 m.

Orcrona HaxomuM: g, =2-2,57 + 10 + 10 =15,85KI/M.

Koapdpumment m=m,-m, -m;-m, -m;, KOTOpbIE ONPEAEIAIOTCI IO
tabmure 2.11.

[Ipu nmuue kouBeiiepa 20 M mpuHuMaeM m,= 1,15,

Kouseiiep — npsMonauHenHbiii m, = 1.

ITpuBox — ronoBHoi My = 1.

Hatsxnas cranuusa — npoMexxytoyHnas (1 6apadan) m, = 1.

Pasrpyska Beaercs uepes rojoBHon Oapadan mg= 1.
m=115-11-1-1 =115.

B pesyinbrare onpezaesnsieM TyTOBYIO CUITYy KOHBEREpa:

W, =[0,025-19,7 - (14,85 +15,85) + 14,85 - 3,47]-1,15 + 0 = 76,65 k.

4. OnpeaeJieHne pa3MepoB MPUBOAHOIO U HATHAKHOIO 0apadaHoOB

ﬂn.6. =al, ﬂH.6. - 0’8.ﬂn.6.
roe: 0 u /[ w — COOTBETCTBEHHO UX JUAMETPhI, MM;

| — YKCIIO0 TIPOKJIA/IOK, KOTOPOE HEOOXOIMUMO MPOBEPHTH 110 hopmyite (2.15):

Siax - My

|> max

K, B
a — ko3 dHUIMEeHT;

Sm ax — MAKCHMMAJIbHOC CTATUYCCKOC HATAKCHUE JICHTDIL, KT
Ny — HOMHHAJIBHBIM 3arac IMPOYHOCTH JICHTBI;

K p mpeacia MpO4YHOCTHU IMPOKIAI0K, KI/CM
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B — mmpuHa neHTsl, cM.
[To Tabmae 2.12 mis nmanHoro Tuma mnpokianok (b-820) mpunumaem
sHadeHue: a =125. [lo Tabmure 2. 13 mpu gaHHOM YwmciIe TPOKIAIoK (/ = 3)

HOMUHAJIBHBIN 3armac mpoyHocTH N,= 9. Ilpexen mpoyHOCTH MPOKIIANOK MpH
paspbiBe BeiOMpaem 1o Tabmmne 2.14 s nannoro marepuana (b-820): K ;= 55

Kr/cM. MakcuManbHOE CTAaTHYECKOE HATSHKEHHE JIEHTHI pacCHUuTbIBACM 11O

dopmyie (2.17):

S, = Kg -W,

max

rae: Kg — saBisercs pyHKuuen ot ko QuireHTa cluemieHus 6apadana ¢ JeHTon

L 1 oT ymia ero obxpara JieHToi. IlycTts moBepxHOCTh Oapabana QyrepoBaHa
PE3UHOMN U MOKPBITA CYXOM MbUIBIO Tpy3a. Torga mo Tabmuie 2.16 npuHUMaeMm p=
0/4.

IIpu yrie ooxBara 6apabana nenrtoi 180° u p= 0,4 no Tabmune 2.15.

[Tpunumaem Kg =2,86.
Orkyna S, =2,86 7665 =21941kr.

_SnaNo 219419 o .
K, B 5530

Crie1oBaTeIbHO, | = 3 HE MPOTHBOPEUHT BBINOIHEHUIO YCIIOBHS TIPOYHOCTH.
Otkyna nuameTp O0apabaHOB:

ﬂnﬁ. —125-3=375MM; ﬂH.6. =0,8-375 =300 mm.

[Ipu mmpune nentsl <650 MM anvHa O6apabaHoB npuHuMmaercs Ha 100 MM

OOJIbIIIE IIUPUHBI JICHTHI, T.€. | 5 =B + 100 =300 + 100 =400 mm.

5. Onpenenenne TpedyeMoi MOIITHOCTH IBUTATEJIsI
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MolHOCTb AMEKTPOABUTATENs, TpeOyemast i paOoThl KOHBEHEpa B 3aJaHHOM
peXUMe BeIurciseTcs o gopmyie (2.17):
_K-Ng
o7

rae: K= 1,1-1,35 — xoadduirieHT, yauThIBatOUMiA yCI0BHs pabOThI KOHBEHEPa;

N

, KBT

ITpu cpennux ycnoBusax K = 1,25;
n—x.1.a. mpuBoaa; n = 0,9-0,96.
[Tpumem 1 =0,9.
MorHoCTb Ha MPUBOIHOM Baity, KBT, paccuutbiBaemas 1o opmyiie:
No= 0 ey - =
0 10275, bap 1+ o (2K -1)

o, = 0,04 —koapurment conpotusieHus 6apadbana.

1

Orcioma 5, =
bap 1+ 0,04(2-2,86-1)

— 0,84 — K.I.I. 6apabaHOB.

_ 76,65-2

MoIHOCTb HA IIPHUBOIHOM BalTy: N = =
P nad 0 102-0,84

1,79 kBt

Torma TpeOyemasi MOIITHOCTb ABUTATEIS:

1,25-1,79

N = 2,49 xBt

ITapameTpbl pacCYMTAHHOTO KOHBeliepa

[Ipon3BoAUTENTBLHOCTL KOHBEHEPA — 33,3 T/4ac;
JUIVHA KOHBEWepa — 20 m;
BBICOTA MOABEMA — 347 m;
IIPHHA JIEHTBI — 300 mm;
THIT JIEHTBI — 2,
Marepuas MpOKIaI0K — b-820;

YKCIIO TIPOKJIAJIOK — 3;
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TOJIIIHA OOKJIAJIOK: ¢ paboyei CTOPOHBI — 3 Mm;

¢ HepaboYel CTOPOHBI — 1 mm;
TOJILLIUHA IPOKIIAJKHA — 1,2 mm;
JTAAMETP POJIMKOOIIOP — 102 mwm;
TUIl POJIMKOONIOp — TPEXPOJIMKOBBIE KeloOuarble Ha  MOILMITHAKAX
CKOJILKEHUS;
PACCTOsIHHE MEKTY POIIMKOONOpamMu: paboyast BETBb — 1.4 m;
XOJIOCTasi BETBb — 2,8 M;

KOHBEMEP — NMPSAMOJIMHENHBIN; IIPUBOJT TOJIOBHOM;

HaTshKHAS CTaHIWS — MpoMekyTouHas (1 Gapaban);

TYTOBasi CHJIa KOHBEWEpa — 76,65 Kr;
JaMeTpbl OapabaHOB: IPUBOIHOTO — 375 mm;

HATSHKHOTO — 300 mmM;
JUTMHA OapabaHoOB — 400 mwm;
MAaKCHUMAaJIbHOE CTaTUYECKOE HATSHKECHUE JICHThI — 2194 x;
MOIIIHOCTh Ha IPUBOJHOM BaJly — 1,79 xBT;

K.IL11. iprBofia — 0,85; Tpedyemast MOIIHOCTD AnekTpoasurarens — 2,49 kBT.
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