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BBenenune

Mammnsl s crielralibHbIX pad0T B CTPOUTENILCTBE MIPEIHA3HAUYCHBI JIJIST MeXa-
HU3ALMK CTPOUTEIBHBIX pabOT, IPU KOTOPHIX HEBO3MOXKHO MPUMEHEHUE MAIlIUH JJIs
3eMJITHBIX PAa0OT, CTPOUTENBHBIX W JOPOKHBIX MAIIMH M APYTHX, BBITYCKAa€MbIX
OOJBITMMU CEpUSIMH Ha TPEANPHUATHUIAX C MACCOBBIM MPOM3BOJCTBOM. K creruanb-
HBIM CTPOMTEIBHBIM pabOTaM MOXKHO OTHECTH 3eMJIepe3Hble paboThl, pabOTHI 1O
OPOKJIaJKe KOMMYHHUKALUW, MpPOXOoaueckue paldoThl, pabOThl MO pa3pylICHUIO
CTPOUTENBHBIX KOHCTPYKI[UH, COBPEMEHHbBIE TEXHOJIOTUU YIUIOTHEHHUS MaTEpHUasoB,
CBaifHbIe pabOThI, pa0OTHI B OOBOJIHEHHBIX I'PYHTAX, OABOAHBIC PAOOTHI.

[leapto y4eOHON MMCHMIUIMHBI SBISETCA (HOPMHUPOBAHME KOMIICTCHIIMN B
00JaCTH Ha3HAYEHMs, MPUHUMUIIOB JEUCTBUS, TEOPUM W pacyeTa MaIlWH AJs CIe-
[IUAJIbHBIX CTPOUTEIIbHBIX PaboT.

[lenapro pekoMeHJauui JUisl MPAKTUYECKUX 3aHATUN SBISIETCS NPHOOpETEHHE
CTyJICHTaMH YMEHHMI M HaBBIKOB MO pacueTy U BBIOOPY OCHOBHBIX IapamMeTpoOB
MAaIIUH IJ1s1 CIIeHUAIbHBIX CTPOUTEIBHBIX PAa0OT U UX paboyero 060py10BaHuUS.

Bce oT4Y€ThI BBIMONHSIOTCS € MOMOIIBIO CIENUATU3UPOBAHHOTO TPOrPAMMHOTO
oOecrieueHus Il MaTeMaTUYECKUX PacdyeToB M O(POPMIISIOTCS B BUJE OTACIBHBIX
daiinoB. B mavane kaxmoro (aiina ykaspiBaeTcsa ydeOHOe 3aBeieHHe, Kadenapa,
JTUCITUTUTNHA, (PaMWIHS ¥ MHUIHAIIBI CTYIEHTa, To 0(hOopMIICHHS OTYeTa.

OT4er comepKUT Ha3BaHHE, LEIb padOThl, UICXOAHBIE JAaHHBIE K pacyery, XOA
pelieHus 3afa4d ¢ 00sA3aTeabHON pacuInpOBKON MPUHATHIX 0003HAYEHUH, HEO0O0XO-
IUMBbIE TOSICHEHHA K 3anade. llocnme mpoBeneHuss pacdyeToB NPOBOIAUTCS AaHAIIN3
pPE3yNbTATOB U JIAETCS 3aKI0YEHUE. PacyeTsl MPOBOIATCS € MOMOIIBIO TPOrPAMMHBIX
OPWIOKEHUN 11 MaTeMaTUYeCKUX BBIUMCICHUN, B HHUX JK€ OCYIIECTBISACTCS
MOCTPOCHHE TpaPUKOB.

Jlo BBIMOJHEHUS MPAKTHUYECKOW pabdOThl CTYACHT CaMOCTOATEIbHO HW3Yy4aeT
METOJIMYECKHE PEKOMEHJIAMU K HEM, HCIONb3ys PEKOMEHAYEMYIO JUTEparypy U
MaTepHalIbl JICKIUH.

[Tocne 3aBepiieHUst MPAKTHUECKOW paOOThl CTYJIEHT UHIMBUAYAIbHO 3alUIIAeT
ee y npenoaasarens. [Ipu 3ammure oTdyeTa OLIEHUMBAIOTCA KAY€CTBO M MOJIHOTA €ro
colepKaHus, 3HAHWS, YMEHHS W HABBIKM CTYyJCHTA, MPUOOPETEHHBIE BO BpEMs
BBITIOJIHEHUS PAaOOTHI.
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1 IIpakruyeckoe 3ansaTue Ne 1. OmnpeneneHue MOIIHOCTH
ABUTATENS JJI1 KAHAJOKOINATE/Sl JBYXPOTOPHOIO € OCHI0 BpallleHMSs,
NePHEeHAUKYJIAPHOH OTKOCY

Ienb padoThl: H3yUYEeHNE U OCBOEHUE METOIMKH pacyeTa MOIIHOCTH JIBUTaTENsA
JIBYXPOTOPHOI'O KaHAJIOKOIATEJIs.

Ilopaook evinonnenus padbomot

1 W3yunts TEOpETHUECKHE CBENCHUS.

2 BpINOJHUTH pacyeT MOIIHOCTH JBUTATEIIS IBYXPOTOPHOIO KaHAJIOKOIATES
B COOTBETCTBUU C MHIWBUAYAIBHBIM 3aJaHUEM.

3 Tloctpouts rpaduku B COOTBETCTBUM C MHAUBHUAYaJIbHBIM 3aJaHUEM.

4 IlpoaHanu3upoBaTh 3aBUCUMOCTb MOIIIHOCTH OT BHIOpaHHBIX TAPAMETPOB.

Cooepirrcanue omuema. Pacuer MOIIHOCTU JBUraTelisd IBYXpPOTOPHOI'O KaHAJO-
KomaTens. AHaJIU3 3aBUCUMOCTH MOIIHOCTH OT BBIOPaHHBIX MapaMeETPOB.

Teopemuueckue ceedenus

[Ipu paborax OompIIMX MAcIITAOOB MO CO3/JaHUIO JIOKEH KAaHAJOB, MIMPOKHX
yrayOneHuil B TpyHTE, KOTJIOBAHOB MMOJA (DyHIAMEHThI, Ha TOPHBIX pa3padOTKax
OTKpPBITOTO THUIIA, HA BCKPBIIIHBIX pad0oTax MpU COOPYKEHUH KaphepOB JJisi JOOBIYM
PYIHBIX MaTepUaOB MPUMEHEHUE 3eMIIEPOITHO-TpaHCOpTHHIX MatuH (3TM) ropas-
10 0oJiee MPEANOYTUTENBHOE M0 CPABHEHUIO C APYTHUMH 3€MJIEPOMHBIMU MallIUHAMM.

I'maBHBIM pabOYUM OPraHOM SIBJISIETCSI MHOTOPE3LOBast (ppe3a, MpeacTaBiIsomas
coboii moJyblii GapabaH, cojaep Kallluii HECYIIMK Bajl ¢ YCTAHOBJIICHHBIMM Ha HEM
NEPIEHANKYJIIPHO K OCH BaJla )XKECTKUMU KPOHIITEHHAMH, HA KOTOPBIX YCTaHOBJICHBI
pe3lbl C HAIUIABJICHHOW HW3HOCOCTOWKOM MOBEPXHOCTHIO. KpOHIUTENMHBI C pe3namMu
oOpazytoT nuametrp (ppe3bl U MOTYT OBITh YCTAHOBJICHBI Ha HECYIIIEM Baly IO BHH-
TOBBIM JIMHUSM, PACXOJSALIMMCS OT CPEAHEW 4YacTH Baja, 4TO OOECHeuyMBaeT ILIMK-
JUYHOCTh PAa0OThI KaXA0T0 pe3lia, MUHUMAaJIbHbIE SHEPro3aTpaTsl IpU (ppe3epoBaHUU
IPYHTa, BBICOKYIO IUIOCKOCTHOCTh 00padaThIBa€MOI MOBEPXHOCTH, CMEILEHUE Cpe-
3aHHOIO IPYHTa K KpasiM o0pabaTbIBa€MOro KaHana.

OnHo- U IBYXpOTOpPHBIE KaHAJTOKOMATENIM OTHOCST K 3€MJIEPOMHBIM M 3eMJie-
POMHO-TPAHCHIOPTHBIM MaIlIMHAM.

MOoImHOCTh ABUTATENS IBYXPOTOPHOI'O KaHAIOKOIATENS

Nk+Np +Nn +Nmp +Nm
T] M

Ny,= (1.1)

rae Nk — MOIIHOCTB, 3aTpadynBaeMasi Ha KOIIaHWE TPyHTA;
Np — MOIIIHOCTb Ha Pa3roH FPYHTA;
Nn — MOUTHOCTH Ha MTOJBEM I'PYHTA;
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Nmp — MOIIIHOCTh Ha TPEHHE IPYHTa O OBEPXHOCTH 32004
Nm — MOIIHOCTB Ha NIEPEMEIICHUE MAIVHBI,
n — KIIJI tpancMuccun.
MortHoCTh, 3aTpaurBaeMas Ha KONaHUe TPyHTa, ONpeaensercs mo gpopmyre

k:kl-Hm

, 1.2
3600 (1.2

rae  kl — yneapHOE COMPOTUBJICHUE KOMMAHUIO IPYyHTa, [1a;
IIm — npou3BOUTEILHOCTD KaHAJIOKOATEeNs1/

ITm =3600- Sk - Vt, (1.3)

rae Sk — miomanas NONepeYHOro CeYeHus KaHana, M2,
V't — ckOpOCTh NBUKEHUS TPAKTOPA, M/C.
[Tmomaaer monepevyHoro ceueHus KaHana

Sk = Hk(cot(caL) - Hk +b,), (1.4)

raie  Hk— riiyOuHa kaHana, M;
0. — YTOJI 3AJI0KEHHSI OTKOCOB KaHaJIa, paj;
by — IMpUHA KaHaja Mo JHY, M.
MoHOCT Ha Pa3roH rpyHTa

Iim-p-Vo
Np=——"-—-, 1.5
P= 2108 (15)

rIe  p — INIOTHOCTh TPYHTA, KI/M;
Vo — okpyxHasi CKOPOCTbh pOTOpa, M/C.
OkpyXHas CKOPOCTb pOTOpa

Vo = xde-g’ (1.6)

r€ X — ONbITHBIN KOd(pdunmeHt, x = 0,5;
dp — nuameTp poTopa, M;
g — TPaBUTAIlMOHHOE YCKOPEHUE.
Junametp poropa

al s [RooSk ) Hk
2-ct(9,)

6-sin(a.)

dp = : (1.7)

rae  kp — ko3QPUIMEHT pa3pbIXJICHUs TPYHTA;
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(P — YIOJI €CTECTBEHHOT'O OTKOCA HACBHIITHOI'O TPYHTA.
MOo1HOCTE Ha MMOJIBEM TPYHTA

IIm-vy-hcp
n=——-, 1.8
3,6-10° (1.8)
rne  hcp — cpenHss BhICOTA MOIbeMa TPYHTa;
hep = %sm(o@ : (1.9)
do — nuameTp potopa 6e3 yueTa BbICOThI 3yObeB;
do=dp -2 Hz$ (1.10)
Hz — BrIcOTa 3yOBEB.
MOITHOCTh Ha TPEHHUE IPYHTA TI0 IOBEPXHOCTH 320051
o -7 -IT
Nmp = Y (l6)2 r.-1im y
3,6-10" - g -cos(a,)
a,, -sin(a, )| sin(o,, — &, _Sm(a,,) +
" 2 4
X nﬁ(n—jzj'a' + (I-a)(1-cos(a,,)) X , (1.11)
Hz
2 . .
X {np (rr - 7) o, +g-sin(a)- sm(am)}

rie 7, — paauyc poTopa I0 JonaTKam, M;
O, — YTOJI KOHTaKTa pe3nl ¢ 3a060eM;
@ — OTHOILIEHUE IJIOWAAH, pa3padbarbiBaeMoil ¢Gpe3oif, K IMIIOMAAN CEUYCHUs
KaHaJIa;
1p — 4aCTOTa BPALlEHHs pOTOpa, C .
VYron koHTakTa Ppe3bl ¢ 3a00eM

Hk

o, =arcsin| sin sin(@) . (1.12)
v

7

7

OTHOIIeHHE TUTOIIAaA1, pa3padbaTeiBaeMoil (ppe3oil, K MIomaan ceYeHnus KaHajaa
omnpenaenseTcs no popmyie



8

Sp
a=—, 1.13
< (1.13)

e Sp — WIomak MONEPEYHOTO CEYEHHs Kanana, pa3pabaTbiBAEMOTO HETOCPEICT-
BEHHO (ppe3oii, M?;

Hk
Sp =bp— , (1.14)
sin(a)
bp — mmpuHa poTtopa.
[IpenBapuTenbHasl IKpUHA POTOPA
11
bp, = m : (1.15)

T .
3600(dp® — d(f)z n, -k, i,

rae ki — k03P GUIUEHT 3amoaHeHusT pabovyero mpoCTPaHCTBa;
ip — KOJIMYECTBO POTOPOB, Pa3MEIICHHBIX B KaHAJIE.
MoIIHOCTh Ha CONMPOTHUBIICHUE ITEPEMEIICHUTO

N =«x.-G, v, (1.16)

rae G, — Bec mamuHsbl, KH;
Ke — KOO(PGUIMEHT COMPOTUBJICHUS TEPEMEIICHUI0 MAaIMHBI, MPUHUMAEM
ke = 0,09.
CymMmapHas MOITHOCTD JIBUTATEIIS

Nk + Np + Nn+ Nmp + Nm
Nog =P P, (1.17)
n
rae  m — KIIJ Tpancmuccum.
Bapuanmuer unoueudyanvuvix 3adanuit (madauya 1.1)
Tabnuna 1.1 — BapuanTel UHAUBUAYATBHBIX 331aHUN
HaunmenoBanue nmapamerpa
Howmep Bapuanta
['myOuHa xaHana, M [[lupuHa kaHana Mo AHy, M

1 2 3
1 0,5 1,5
2 0,6 1,4
3 0,7 1,3
4
5

0,8 1,2
0,9 1,1




Oxkonuanne Tadmumesr 1.1

1 2 3

6 1,0 1,0
7 1,1 0,9
8 1,2 0,8
9 1,3 0,7
10 1,4 0,6

Ilpumep pewenusa 3a0auu

HcxoHble TaHHBIE:

— riyOuHa kaHana Hk =2 m;

— IIMPHUHA KaHaa 1o aHy by = 0,5 m;

— IUIOTHOCTH TpyHTa p = 1700 Kr/™M>;

— k03 UIMEeHT pa3phIxiieHus rpyHTa kp = 1,3;

— YTOJI €CTECTBEHHOTO OTKOCA HACBIITHOTO rpyHTa @, = 30°;
— YJIeJIbHOE CONPOTHUBIIEHHE Komanuto rpyHTa k1 = 80 klla;
— KOJIMYECTBO POTOPOB, Pa3MEILLEHHBIX B KaHAJeE, i, = 2;

— KO3()PHUIMEHT COMPOTUBIICHHUS TIEpEMELICHIIO MauHbI K. = 0,09;
— CKOPOCTb JBUKEHUS TpakTopa vy = 0,2 M/c;

— KIIZI rpancmuccnn n = 0,87.

Pewenue

[Tnomranp momepevyHoro ceueHus KaHana onpesaensem mo Gopmyse (1.4):
Sk =2-(ctg(0,524)-2+0,5)=7,928 M.

[Ipon3BOAUTENIBHOCTh KAaHAJIOKOMATES BhIUKCIIsieM o ¢opmyiie (1.3):
ITm =3600-7,928-0,2=5,708-10° m>/u.

MOIIHOCTD, 3aTpayMBacMe. Ha CONPOTHBJICHUC KOIAHUIO T'PYHTA, PacCUHTHI-
BaeM 1o gopmyie (1.2):

3
Nk=80 5,708-10

=126,851 kBr.
3600
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JuameTtp potopa HaxoauM 1o dhopmyie (1.7):

a2 [ADIZ 2 G0, 504)
2-ctg(0,524) ) 0,5

6-sin(0,524)

dp = =4,3 m.

OKpyXKHYI0 CKOPOCTB poTOpa onpeneisieM o gopmye (1.6):

4,3-9,81

Vo=,/0,5 =3,274 m/c.

Mo1HOCTh Ha Pa3roH rpyHTa BeUucisercs mno gopmyde (1.5):

~5,708-10°-1700-3,247
7,2-10°

Np =13,377 xBr.

CpenHsas BbIcOTa oIbeMa IpyHTa paccuuThiBaeTcs o hopmyse (1.9):

sin(0,524)=2,1 .

3-4,3+3,9
th:T

MonHOCTh Ha MTOABEM TPpyHTa HaxoauM 110 dhopmyte (1.8):

~5,708-10°-1,57-10* - 2,1

Nn -
3,6-10

=52,264 xH.

OmnpenensieM yrojl KOHTakTa ppessl ¢ 3a60em 1o dopmyite (1.12):

2 S —
sin(0,524)
2,15

b

o, = arcsin| sin =0,861 pan.

MomHOCTh Ha TpEHUE TPYHTa IO MOBEPXHOCTH 320051 BBHIYHCISETCS 1O (op-
myse (1.11):
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_157-10°-0,524-2,15-5,708-10°

Nmp -
3,6-10°-9,81-cos(0,861)
i 0,861-sin(0,861) x 7]
y (sin(0,86l) 0,861 s1n(04;861)) .
x | 0,24 (2,15 - 0’22) .0,861-| + (1-0,227)(1-cos(0,861)) x =0,503 kBT.

0,242(2,15— 0’2j0,861+

X 2
+9,81-sin(0,524) - sin(0,861)

Mo1HOCT Ha COTIPOTUBIICHUE TIEpEMEIIIEHUTO orpeessiercs mo Gopmyne (1.16):
Nm =0,09-150-0,2=2,7 xBT.
CyMMmapHasi MOIITHOCTh ABUTATENs onpeaessieTcs no ¢popmyie (1.17):

_126,851+13,377+52,264+0,503 +2,7
0,87

Noe =224,937 kBr.

Konmponvnwie éonpocut

1 Kak onpenenuThs MOITHOCTb JBUTATEIIS IBYXPOTOPHOT'O KaHAJIOKOMATes1?

2 Kak omnpeieuTh MOIIHOCTh, 3aTPauuBaeMyI0 Ha KOIAaHHUE IPYHTa JBYXPOTOP-
HBIM KaHaJOKomnaTejeM?

3 Kak onpeenuTh MPOU3BOAUTEIFHOCTD ABYXPOTOPHOTO KaHAIOKOMATEIIS ?

4 Kak omnpenenuTh MOITHOCTh, 3aTpaurMBaeMyl0 Ha Pa3rOH I'pyHTa IpH paboTe
JIBYXPOTOPHOTO KaHAJIOKOIATEs?

50T KakMxX mapaMeTpPOB 3aBHCUT JHAMETP pOTOpa JIBYXPOTOPHOTO
KaHaJO0KoIIaTesa?
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2 IIpakrn4yeckoe 3ansitue Ne 2. OmnpenejieHHe OCHOBHBIX
napaMeTpoB W MOIIHOCTH [BUrareJsl JJIf KAHAJOKONATEJs
MPOAOJIBLHOI0 KONIAHUSA

He.]'lb paﬁoTbII HN3y4YCHHUC W OCBOCHHMC MCTOIHKH pPaCUYCTa OCHOBHBLIX IIapa-
MCTPOB U MOITHOCTH ABUTATCIISA JJIsI IIPOAOJIBHOI'O KOITaHUA.

Ilopaook evinonnenus padbomot

1 3yunuth TeopeTHuECKre CBEACHHUS.

2 BBINOAHUTH pacyeT OCHOBHBIX MAapaMeTPOB W MOIIHOCTH JIBUraTesis Uis
IPOJOJIBHOTO KOMAHUs B COOTBETCTBUM C BAPMAHTAMU WHUBUIyaJIbHBIX 3aJaHUN.

3 IlocTpouts rpapyku B COOTBETCTBUM C UHAMBUAYAIBHBIM 33JaHUEM.

4 TIpoaHanu3upoBaTh 3aBUCUMOCTb MOIIIHOCTH OT BBIOPAaHHBIX IIapaMeTpPOB.

Cooeprcanue omuema. Pacuer OCHOBHBIX apaMETPOB U MOIIHOCTH JBUTATEIS
JUISE TIPOAOJBHOTO KomaHusA. ['paduku B COOTBETCTBHM C WHIAUBHUAYaJIbHBIM
3aJaHuEM. 3aKJIIOUEHHE.

Teopemuueckue ceedenus

JlJis CTPOMTENBCTBA, IKCIUTYaTAI[MOHHO-TEXHUYECKOTO OOCTYyKUBAaHUS KaOelb-
HOTO XO3SWCTBA W PEMOHTHO-BOCCTAHOBHMTEIBHBIX PaOOT Ha KaOENbHBIX JMHHUSIX
npeIHa3HAYCHBI Pa3HOOOpa3HbIE MHCTPYMEHTHI M1 MEXaHU3MBI.

Jlnst pa3pabOTKU TpaHIIEH W KOTJOBAaHOB B CKAJIbHOM W MEP3JIOM TPYHTE,
a TaKKe JUIsl BCKPBITUS YIUYHBIX MMOKPOBOB W MPOOWBKU MPOEMOB M OTBEPCTHI B
CTCHAX, CIyXKaT IMHEBMAaTUYCCKUE MHCTPYMEHTHL. B KadecTBe MCTOYHHKOB CXKATOTO
BO3/yXa UCIOJB3YIOT MEPEABIKHBIC BO3AYITHO-KOMIIPECCOPHBIE CTaHIMH (TIPHUIIETI-
HbIE Ha IMHEBMOKOJIECHOM Xo0ny). Bo BpeMmsi MoHTaka KaOeis JUIsi HAaKadykKd €ro
BO3/TyXOM MIPUMEHSIOT KOMIIPECCOPHBIC YCTAHOBKH.

Pacuer ocHOBHBIX mapameTpoB pabodero 00OpyAOBaHUS W MOIIHOCTH JIBHUTa-
TEJISI SKCKaBaTopa MPOI0JIBHOTO KOMaHHsI POU3BOAUTCS IO CIEAYIONICH METOIMKE.

CKOpOCTh TpaKTOpa 3aBUCUT OT TpeOyeMOH MPOU3BOAUTEILHOCTH SKCKaBaTopa
U omnpeensieTcs mo hopmyie

b - Iim
" 3600-b, -H,’

2.1)

rae  [Im — npou3BOAUTENBHOCTD SKCKAaBATOPA;
bm — IMpHUHA TPaHILIEH;
H,, — rnyOuna TpaHiuen.
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VYTron HakIIOHa BEKTOPa a0COIIOTHOM CKOPOCTH IETH K TOPU3OHTY

v (sin(a
B, = arctg ,(sin(@, ) (2.2)
v, ~cos(a, )+ v,
rIe 0, — YroJl HaKJIOHa paboueil menu K TOpU30HTY;
Vy — CKOPOCTh pabouelt 1enw.
VYcunue xonaHust OTHUM CKpeOKOM
1.35 n/2-vy
F =981-Cyo-67”-(1+0,1-8 )| | -————— |-¢,, (2.3)
T

rae  Cyo —yucio ynapos miotHomepa JopHUU;

O — TONILIMHA CTPYKKH, OPUEHTUPOBOYHO ONpenensieTcs Kak o = by/15;

Oy — TOJNIIMHA HOXA, OPUEHTUPOBOYHO PEKOMEHAYETCs MpUHUMATh O, = 0,5...1 cM;

Y — Yroi pe3aHus HOXa, PEKOMEHAyeTcs BbIOMpaTh U3 JUana3zoHa
vy =43°...57°%

ex — KO3(P(OUIMEHT, YYUTHIBAIOIIMMA Yrojl 3a0CTPEHMs] HOXa, JJI MalluH C
HOBBIMU HOXaMH e, = 1.

KonnuecTBo ckpeOKOB, HAXOAAIUXCS B KOHTAKTE C TPYHTOM, BBIYUCISETCS IO

dbopmyie

H
Ze=— (2.4)
sin(a.,) - £,

rjae  i.— Iar CKpeOKoB.
VYcunre KonaHus TPYHTa BCEMU CKpeOKamu

Fk=F, -z, (2.5)
MolHOCTh, 3aTpaynBacMas Ha KOITaHWEe TPYHTa, PACCYUTBIBAETCSA 110 (hopmyIie

Nk = Fk-v,. (2.6)

OmnpenernseM CpeIHIOI BBICOTY BBITPY3KHU TPyHTa 1o popmyrie

Ho=i,-sin(B,). 2.7)

Mo1HOCTh Ha MOJIBEM TPYHTA

Hm-y(h;’”+Hoj-k3

Nnoo = , (2.8)

3600
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rae ks — Ko3DPUIMCHT, YUYUTHIBAIOIIUH BO3MOXKHOE 3allleMJICHHE YacTHI] TPyHTa
MEXIy CKpeOKaMu 1 OOKOBBIMU MTOBEPXHOCTSIMU TPAHIIICH;
Y — YZAEIbHBIN BEC TPYHTA.
MomHOCTh, pacxogyeMas Ha TpPEHHE TPAaHCIOPTUPYEMOTO TPYHTa O TPYHT
32004, onpeensercs no Gopmye

Hm-y-(i’”+Hoj-fz -ct(B,)
3600

Nmp = ) (2.9)

rae  f-— ko3 PUIMEHT TpeHus rpyHTa MO TPYHTY.
MomHoCTh, pacxoqyeMas Ha IEpEMEIEHUE TPyHTa B CTOPOHY IIHEKaMH,
BBIUUCIISIETCS 110 (popMyJie

N =—o—"—1"% (2.10)

rie  Co— KO3 PUITMEHT CONMPOTHBIICHHUS, ONIPEICIACMBIN OIBITHBIM ITyTEM;
ls — MaKCUMaJIbHOE PaCCTOSTHHE TIEPEMEILICHUSI MaTeprajia B CTOPOHY OT OpPOBKH.
MortHoCTh, pacxoyeMasi Ha IPHUBOJI BCTIOMOTaTEIIbHBIX MEXaHU3MOB, OIpe/Ie-
asieres mo popmyie

Nk + Nnoo + Nmp + Nwun
Nec = 7 . 2.11)
14
y
CymMmapHas MOITHOCTh Ha MIPHUBOJI MEXAHU3MOB
Nc = Nk + Nnoo + Nmp + Nun + Nac.
Bapuanmul unouseudyanvnuix 3adanuit (maoauya 2.1)
Tabnuna 2.1 — BapuaHTel MHAUBUAYATbHBIX 3aaHUN
Hone HaunmenoBanue napamerpa
Ba HaHﬁ a I'my6una upuna kaHana | Yroia HakJIoHa pabouei CkopocTb paboueit
P KaHaJla, M 10 JHY, M LIENH K TOPH30HTY, TPaj IETH, M/C

1 0,5 1,5 20 2,0

2 0,6 1,4 25 2,1

3 0,7 1,3 30 2,2

4 0,8 1,2 35 2,3

S 0,9 1,1 40 2.4

6 1,0 1,0 45 2,5

7 1,1 0,9 50 2,6

8 1,2 0,8 55 2,7

9 1,3 0,7 40 2,8
10 1,4 0,6 45 2,9
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Ilpumep pewenua 3a0auu

HcxonHble TaHHBIE:

— NPOU3BOAUTENLHOCTD dKCKaBaTopa ITm = 1500 m3/4;

— riyouHa kaHana Hk =2 m;

— MIMpUHA KaHaia no auy by = 0,5 m;

— yToJI HaKJIOHA paboueil 1ienu K TOPU30HTY oy = 50°;

— CKOpOCTh paboueii 1enu v, = 2 M/c;

—yncio yaapos miotHomepa JopHUU Cyo = 10;

— YToJI 3aJI0)KEHUSI OTKOCOB 0o = 30°;

— CKOPOCTb JBUKEHUS TpakTopa vy, = 0,2 M/c;

— yJeJIbHOE CONpOTHUBIIeHHE KonaHnuto rpyHTa k1 = 80 kIla;
— IIIOTHOCTH IpyHTa p = 1600 Kr/™M>;

— Bec MamuHbl Gm = 150 xkH;

— K03 (HUIIMEHT CONMPOTUBIICHUS MTepEeMENIeHUI0 MauHbI K. = 0,09;
— KIIZI rpancmuccnn n = 0,87.

Pewenue
CxopocTb TpakTopa omnpezenseM 1o popmyse (2.1):

L __ 1500
" 3600-0,5-2

=0,417 m/c.

Y1011 HaKJIOHa BEKTOpa aO0COIFOTHON CKOPOCTH IIEMH K TOPU3OHTY HAXOJIUM 10
dbopmyie (2.2):

8 — arcty] —2- (0873
Y 2-08(0,873) + 0,417

] =0,733 pan.

TonmuHy CTPYXKU onpeAesuM Kak & = by, /15 = 0,033 m.

TonuuHy HOXa MPUHUMAeEM O, = 1 cM.

VYroun pezanust Hoxa y = 50°.

VYeunue konaHus OJHAM CKpeOKOM paccuuThiBaeTcs o gopmysie (2.3):

3,14/2-0,873
3,14

F =9,81-10-1"" -(1+o,1-0,033)(1— j-1:1,387 kH.

[Ipunumaem mar ckpeOkoB i = 0,7 M.
KonudecTBo ckpeOKOB, HAXOAIIUXCSI B KOHTAKTE C TPYHTOM, BBIUUCIISIEM T10

dopmyie (2.4):

2
Z = =
°" sin(0,873)-0,7

3,73 .
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Yceunue konaHus rpyHTa BCEMH CKpeOKaMu omnpenersseM o ¢opmyie (2.5):
Fk=1,387-3,73=5,172 kH.
MortHOCTS, 3aTpaurBaeMasi Ha KOTIaHue TPYHTA, BIUucIseTcs mo Gopmye (2.6):
Nk =1,387-2=5,172 kH.
OmnpenensieM CpeAHIOIO0 BBICOTY BBITPY3KHU IpyHTa o popmyiie (2.7):
Ho=0,7-5in(0,733) = 0,468 ™.

[TpuauMaeM kod(h(PHUIMEHT, YIUTHIBAOIINN BO3MOXKHOE 3aIlEMJICHUE YACTHII
TpyHTa MEXIy CKpeOKaMu U OOKOBBIMH MOBEPXHOCTSIMU TpaHileu, k; = 1,2.
MonHOCTh Ha TOABEM TPyHTA HaxoAUTCs 10 hopmyiie (2.8):

1500-16(§+0,468

j 1,2
Nnoo = =11,746 kBT.

3600
Konumponwvnwie éonpocol

1 Kak onpenenuts CKOPOCTh 3KCKaBaTOpa MPOJA0JIbHOTO KOTIAHHUS ?

2 Kak onpenenutb yCuiine CONPOTUBIEHUS KOMAHUIO OJHOTO CKpeOKa IKCKaBa-
TOpa NPOJOJIBHOTO KOITAHUSA?

3 OT Kakux MnapaMeTpoB 3aBHCHUT KOJIUYECTBO CKPEOKOB, HaXOMSIIUXCS B KOH-
TaKTe C TPyHTOM?

4 Kak onpelenuTh MOIIHOCTh, 3aTPAauYMBAEMYI0 Ha KOIMaHHUE MPHU paboTe IKCKa-
BaTOpa MpoJI0JIbHOTO KonaHus?

5 Kak onpenenuTs MOIIHOCTh, 3aTpaurMBacMyi0 Ha TIOJbEM T'PyHTa IpHU pabote
AKCKaBaTOpa MPOAOJIbHOTO KOMAHHUS?
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3 IIpakrunuyeckoe 3ansitue Ne 3. OmnpenejieHHe OCHOBHBIX
napamMeTpoB BUOPAIIMOHHBIX MAIIIUH

Heab padoThbl: M3ydyeHHWE M OCBOCHHE METOJMKHU OIpEIeiICHUsS OCHOBHBIX
napaMeTpoB U MOITHOCTH BUOPAIIMOHHBIX MAIIWH.

IHopaook evinoanenusn padbomal

1 M3y4uTh TEOPETUUECKHUE CBEICHUA.

2 BbINOJHUTE pacyeT OCHOBHBIX IMapaMETPOB W MONIIHOCTU JBUTATEIIS
BUOpAIIMOHHON MAIlIMHBI B COOTBETCTBUHU C BapHaHTAMU WHINBUIYaTbHBIX 3aaHUN.

3 Tloctpouth rpaduky B COOTBETCTBUHU C MHIUBUIYAJbHBIM 3aJaHUCM.

4 TlpoaHanu3upoBaTh 3aBUCUMOCTb MOIITHOCTH OT BHIOPAHHBIX MTapaMETPOB.

Cooepircanue omuema. PacueT OCHOBHBIX MapaMETPOB U MOIIHOCTH BHUOpa-
HAOHHON MaIlIUHBI.

Teopemuueckue ceedenusn

K ocHOBHBIM mapameTpaM BUOPALIMOHHBIX YIUIOTHSIOUIMX MAIIMH OTHOCSATCS:

— pa3Mepsl paboueil 1oLk,

— 4acToTa KojeOaHu;

— MOLIHOCTb JBUTATEIIS;

— BEJINYMHA BO3MYLIAIOIIEH CUIIBL;

— BEC KOJICOJIIOIUXCSI YACTEM.

Kak moka3pIBalOT ONBITHI, AT IApaMeTPbl UMEIOT HEKOTOPBIE ONTHUMAJIbHBIC
3HAYEHHUS, NP KOTOPBIX C HAMMEHBIIEH 3aTpaToOdl >HEPruu JIOCTUTaeTcs Hauboee
3¢ PeKkTUBHOE YIIOTHEHUE.

OnTumanbHble 3HAYEHUS OCHOBHBIX MapaMeTpOB BHUOPAIMOHHBIX MallIWH
B3aMMOCBS3aHbl U 3aBUCAT TAKXKE OT CBOMCTB M TOJIILMHBI CJIOS YILUIOTHAEMOIO
MaTepuaia u TpeOyeMoi INIOTHOCTH.

B Hacrosimiee Bpemsi BbIOOp ONTHMAaibHBIX 3HAYEHUIl OCHOBHBIX IapaMETPOB
BUOPALIMOHHBIX MAlIUH MIPOU3BOJUTCS HA OCHOBAHUHU 3KCIEPUMEHTAIbHBIX JaHHBIX,
T. K. TEOpeTuYecKas pa3paboTKa 3TOro BOIPOcCa €Ille HeA0CTaTOYHA.

Pa3mepbl paboueil MiomaAKd W TOJIIMHA CJIOS YIUIOTHSIEMOIrO MarepHuala
3a/1aeTcd OOBIYHO TEXHOJOTMYECKUMH COOOPAKEHUSIMU M IO3TOMY MOTYT CITY>KHTb
VCXOJHOW BEJIIMYMHOW JUISl OINpPENEIEHUS MHUHHMMAJIbHOTO IONEPEYHOro pasmepa
IUIOLIAAN OCHOBAaHUS BUOPOMAIIINHBI.

W3 MEXaHHUKHU IPYHTOB U3BECTHO, YTO HAIPSDKEHUS MO KECTKUM IITAMIIOM IPH
CTaTUYECKON Harpy3ke Ha IIyOuHE, MPEBBIIAIONIE MUHUMAJIbHBIN MONEPEeYHBIH
pasmep mTamna, pe3KO CHIKAKTCS. AHAJIOTMYHOE SIBIICHHE MMEET MECTO U IpHU
BUOprpoBaHuU. [103TOMY MUHMMAaJIbHBIN MONEPEYHBIA pa3Mep IIOUIAAN OCHOBAaHUS
BUOPOMAIIINUHBI TOJKEH ObITh 0OJIbIIE TONIIUHBI YINIOTHSIEMOI'O CJI0s MaTepuaia:

B>h,
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riae B — mmpurHa MI0Ma K OCHOBaHUS (MUHUMAJBHBIN MOMEPEYHBINA pa3Mep);
h — TONIMHA YIIJIOTHAEMOTO CJIOSL.
JInMHA MI01a M OCHOBAaHUS BBIOMPAETCS] U3 TEXHOJIOTMYECKUX COOOpaKEHUH B
3aBUCUMOCTH, HallpUMEP, OT IIMPUHBI YIIOTHAEMOM MOJIOCHI.
Pa3mep paboueil miomaam OCHOBaHHA BUOPOMAILIMHBI B HallpaBJICHUH JBUKE-
HUS €€ JIOJDKEH OBbITh BEIOPAH TaK)Ke C YYETOM CKOPOCTH JIBHXKEHHSI 1 HEOOXOIUMOTO
BPEMEHM JIJIA ITOJIHOTO YIUIOTHEHUSI MAaTepHAIIA:

p=2L 3.1)
m

riae B — pa3mep miomnaan OCHOBAHUS B HAIPABICHUH ABUKCHUS, M;

V — CKOPOCTh JIBM)KCHUS MAIIMHBI, M/C;

t — obmas HeoOXoauMasi TPOAODKUTEIHLHOCTE BHOPUPOBAHUS MJISI TOJTHOTO
YIUTIOTHEHUS MaTepuana, c;

m — KOJIMYECTBO MPOXO0I0B BUOPOMAIIIMHBI 110 OJJHOMY MECTY.

[Ipy onTUManbHBIX 3HAYEHUSX BEJIUYMH BO3MYIIAIOIICH CHJIBI U Beca KOJeO-

JIOUTUXCST 9acTe HEOOXOUMYIO MPOIOJDKUTEILHOCTh BUOPHUPOBAHUS MOYKHO OIIpe-
JEUTH 110 hopmyJie

=< (3.2)

re 7 —4acTora KoJeOaHui, MUH '
C — motpeOHOE YMCIO IHMKJIOB HAarpy3KH NpPHU YIUIOTHEHUH, AJSI HECBIA3HBIX
rpyHToB C = 5000...6000; ns cBs3ubix rpyHToB C = 1000...1500.

[Ipu ompeneneHun pasMepoB pabouel IMIOMAAKU Uil paboThl BUOPOMAIIMHBI
MMpUHAa B BBIUKCISETCS, a JJIMHA L Ha3HayaeTcsl U3 KOHCTPYKTHBHBIX M TEXHO-
JIOTUYECKUX COOOPAKEHU.

HaunbGonpmuii 3p@ext ymioTHeHus npu BUOpUpPOBAaHUU OyneT B TOM cCIiydyae,
KOTJa dYacToTa KoseOaHui BHOpPOMAalIMHBI M YacTOTa COOCTBEHHBIX KOJEOAHHU
o0beMa YIUIOTHSEMOro Marepuaja OJU3KM [0 3HAYEHUIO U, CIEOBATEIbHO, NpHU
3TOM OYyIyT IPOUCXOIUTH SIBICHUS PE30HAHCA.

OnHako ompejeNieHne YacTOThl COOCTBEHHBIX KOJIEOAHUI YIIOTHSEMOTO
MaTepuaia 3aTpyAaHuTenbHo. [loaToMy udacToTy KojeOaHui BHOpaTopa Ha3HAdaroT
UCXOJS M3 ONBITA JKCIUTyaTallUM CYIIECTBYIOIIMX MamuH. [Ipm mpoumx paBHBIX
YCIOBHUSX C YBEJIMYEHHEM Beca BUOPOMAIIMHBI 4YacTOTa €€ KoJieOaHUM JO0JDKHA
YMEHBUIATHCS U IIPH YBEIUYEHUH IUIOIAIA OCHOBAHUS YBEIUYHUBATHCS.

BonbIIMHCTBO MOBEPXHOCTHBIX BUOPATOPOB BHOPOMAIIMH HUMEIOT CIEAYIOIINE
BEJIMYMHBI 7 YACTOT KOJEOAHWN B MHUHYTY: JUJISl YIUIOTHEHUS LIEMEHTHO-OETOHHOM
cmecu n = 2000...4500; nyst HecBsizHbIX TpyHTOB 72 = 700...3600.

HauGonee pacnpocTpaHeHo, 4to B nepBoM ciydae n = 3000 Mmun!, Bo BTopom —
n=1200...1500 mun.

Cuna mascecmu xonednowuxcsa yacmeu. IIpaBUIBHBIN BBIOOP CHUJIBI TSXKECTH
KOJIEOMTIOIIMXCSL YacTell BUOpOMAIIMHBI MMEET BEChbMa CYIECTBEHHOE 3HAUYEHHE.
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OnbITamMu YCTaHOBJIEHO, YTO 3apaHee 3aJlaHHasl INIOTHOCTh YIUIOTHSEMOTO MaTepurala
MOET OBITh JIOCTHTHYTa TOJIKO IPH COOTBETCTBYIOIIEM BeECE KOJCOIIOIIMXCS
yacTeil BuOpomamiuHel. [Ipyn HEOCTATOUYHON CHJIE TSKECTH KOJICOMIONTUXCS YacTeu
3aJlaHHas IJIOTHOCTh MaTepuana HE MOXET OBITh JOCTUTHYTa HHM 3a CUET
YMEHBIIIEHHUS TOJIIUHBI YIUIOTHSAEMOI'O CJIOSl, HH 3a CYeT YBEJIWYEHHUS BPEMEHU
BUOpPUPOBAHUS.

VYcTaHOBIIGHO TaKXke, 9TO 4eM OOJIBIINE CHja TIKECTH KOJICONIOIINXCS YacTel,
TEM MEHBIIIE BpeMs, HEOOXOAWMOE IS YIUIOTHEHHS MaTepuaja [0 3aJaHHOU
IJIOTHOCTH, U T€M OOJIbIIIE MOXKET OBITh TOJIIMHA YIUIOTHSIEMOTO CIIOSI.

Ha ocHOBaHWU 3KCIIEpUMEHTATBHBIX JAHHBIX TIPH YIUIOTHEHUH PEKOMEHTYIOTCS
CIeAyIoIIUMe BEIWYMHBI YJACJIBHOTO CTAaTHYECKOro JaBjeHus ¢, T. €. Beca
KOJICOTIONTUXCSl YacTel BUOpOMAIIIMHBI HA €IMHUITY pabode mionaam OCHOBAHUS:

1) nns meMeHTHO-OCTOHHBIX MOKPHITUH TommuHOM 20...25 cM:

— )kecTkue 6eToHsl (ocaaka konyca 0,5...1 cm) — 30;
— TUTacTU4YHbIE O€TOHBI (Ocaaka KoHyca 2...3 cm) — 20;

2) mis TIecKoB onTuMaibHOM BiaxkHocTH — 300...400;

3) nns HecBsizHBIX rpyHTOB — 1000...1500.

Cunmy TSOHKECTH KOJICOTIONIUXCSl 4YacTel BUOPOMAITMHBI MOYKHO OTPEIEITHUTh,
MOJIB3YSICh BBIMICTIPUBEACHHBIMU JAHHBIMU, 110 (hOopMYyIie

G=A-gq, (3.3)

raie A — miomanas pabodeH IIoaIKH.

Benuuuna eozmywaroweti cunvt suopamopa. IPGEKTUBHOCTh YIUIOTHEHUS
Oyner Tem OoJbIle, yeM OoJibllie BETUYHHA aMIUIMTYbl KoJieOaHUN BUOPOMAIIIMHEI,
a cJeJ0BaTEeIbHO, U YaCTHUIl YIUIOTHsIEMOro matepuana. OgHako npu OoJbIINX 3HAYE-
HUAX aMIUTUTYAbl KOJIEOAHUN M COOTBETCTBYIOIIMX MM 3HAYEHHUSX BO3MYIIAIOIICH
CUJIBI IUIONIaJKa BUOPOMAIIIMHBI MOXKET OTOPBATHCSA OT MOBEPXHOCTH YILIOTHSEMOTO
Marepuana. Ilpu »ToM mnpoucxoauT cHUXKeHHE H(HPEKTUBHOCTH YIUIOTHEHUS,
T. K. TIPU BO3BPAaTHOM JIBUKEHUU BUOpPOMAIIMHBI BHHU3 yJap BHOpOMAIIUHBI O
MOBEPXHOCTh YIUIOTHAEMOTO MaTepHuaia Mporu30UIeT ¢ UMITYJILCOM HE3HAYUTEIHHOMN
BEJIMYMHBI, a pad0Ta MallIMHbI OYJIET HEYCTOMYUBOM.

Takum 00pa3oMm, BEIWYMHBI BO3MYILIAIOIICH CHJIBI M aMIUIUTYAbl KoJieOaHUIM
UMCIOT ONTUMAJIbHBIC 3HAUYCHHS, KOTOPBIC XapaKTePU3YIOTCA TAKUMHU UX MaKCHUMaJlb-
HbIMU BEJIMYMHAMM, TP KOTOPBIX €IIe HE MPOUCXOAUT OTPbIBA IUIOMIAJIKH
BUOPOMAIITUHBI OT MIOBEPXHOCTH YIIOTHAEMOT'O TPyHTA.

OnTuMalibHbIE 3HAYCHHUS BO3MYIIAIONIEH CHIBI W aMIUIUTYAbl KoJieOaHMIA
3aBUCST OT CBOMCTB yIUIOTHAEMOIo MaTepuaia. I1o nccienoBanusM KaHI. TEXH. HAYK
H. . XapxyTsl 110 TpyHTaM H IIEMEHTHO-OCTOHHBIM CMECSM M KaHJ. TeXH. HayK
M. II. 3y6anoBa 1o ac¢aabTOOCTOHHBIM CMECSM ONTUMAJIbHBIC 3HAYCHUS aMIUIUTY]I
KOJIe0aHU MPHU YIJIOTHEHUU MOYXHO TPUHUMAT:

— JJ1s1 HECBSA3HBIX TPYHTOB — (,3...0,4 mM;

— TS IEMEHTHO-0eTOHHBIX cMecer — 0,4...0,5 Mm;

— st achanbrobeToHHbIX cmeced — 0,4...0,7 mm.
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Jlnst BeIOOpa ONTHUMANIbHON BEJMYMHBI BO3MYIIAIONICH CHIIBI MOKHO TOJIB30-

BaThCS CIAEAYIOMIMMH SMITUPUIECKUMH (POPMYITaMHU:

— I YINIOTHCHUA aC(l)aJIBTO6eTOHHBIX CMeCeM U HECBSI3HBIX I'PYHTOB

P=k-G,,

rie G, — cuia TshKecTH BUOpaTopa;

— I YINIOTHCHHUA HCMCHTHO-6CTOHHLIX cMmecen

F
P=k (G +k —).
(G, ‘160)

3HadyeHus kodpHUIMEHTOB &, k1 1 k> ipuBeeHbI B Tabuie 3.1.

Tabnuna 3.1 — 3nauenus kodhHUIUEHTOB k, k1 U k2

(3.4)

(3.5)

Koadpdurnuent

Yacrora k ki k2 ki k2
KoseGamyii B TUIst . IS LIEMEHTHO-0ETOHHBIX CMecel IpH

MUHYTY ac?ggii)fe- HECBASHEIX BOJIOLIEMEHTHOM OTHOIIEHUHU

o TPYHTOB 0,5 u BeIIIIE 0,45...0,47
cMmecei

1800...3000 2 1,1...1,4 11 0,5...0,7 15 0,7...0,9
3000...5000 2 1,5...2,3 11 0,7...1,0 15 1,0...1,4

Bec oebanancoé u eeruuuna Kunemuyeckoco momenmad. BOSMYHI&I-OIH&}I CHJia

nebanancoB BUOpaTopa

G -’ _G-n’r
2-900 90000’

rJe 71— 9HCI0 000POTOB Baja AcOaNnaHCcoB, MUH .

Tpebyemas cuma TsHKeCTH J1e0aJaHCcoB

~90000- P

2
r-n

G

b

rae  r— paauyc aedanaHca.

(3.6)

(3.7)

Mowrocms 0gueamens. DHeprus npu padoTe BUOPOMAITUHBI HA OJTHOM MECTE
3aTpayuBaeTCs Ha MOJIepKaHUE KOJIeOaHUH caMoil BUOPOMAIIIMHBI U YaCTHI] yTUIOT-
HSEMOTO MaTepuaia, Ha TIEPEeMEIICHUE YaCTHUIl BHYTPH YIUIOTHIEMOTO MaTepuaia u

Ha IMPCOJOJICHUEC TPCHUA B MCXaHU3MaAX Bn6paT0pa.

[Ipu nBM>KEHUU BUOPOMAIIMHBI 1O MOBEPXHOCTH YIUIOTHAEMOTO MaTepualia He
3a cueT BOo3MyIIarolle cuibl BuOpaTopa (Opychss (DUHUILEPOB U JpP.) MOUIHOCTH
pacxoayeTcs Tak)Ke Ha MPEo0JICHUE COMPOTUBIICHUHN MPU TAKOM MEPEMEIIICHUH.
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[Tpu pabore BUOpOMAIIMHBI HA MECTE€ HEOOXOJUMYIO MOIIHOCTH JBUTATEIS
MOKHO MIPUHUMATH (TIPU ONTUMAIBHBIX TTapaMeTpax BUOPOMAIIIMHBI) U3 pacuerTa:

1) npu yIUIOTHEHWM LIEMEHTHO-OETOHHBIX cMmecei — 1,2...1,8 m. c. ma 1 m?
IUIOINAIY OCHOBAHUs BUOpoMamuHbl mpu g = 20...30 H/m?;

2) ipu YIUTOTHEHUH HECBS3HBIX TPYHTOB — 3...5 kBT Ha 1 T Beca Bubpartopa;

3) mo TeopeTudeckoit hopmyiie

a’w’f,
= (3.8)
2-75-100m,
rIe a— aMIUIMTya KoneOaHuil, cM;
f1 — K03h(HULUEHT CONPOTHUBIICHHUS, 3aBUCAIINI OT pazmepa paboueil miomai-
KH OCHOBAHMs yJEJILHOTO CONPOTUBIEHHS; fo — st miomanku B 1 M2 ITo M. I1. 3y-
0aHoBy f1 = 82 xrc¢/m s acdanbTodeToHHBIX U fi = 40...60 Krc/mMm 1y KECTKHX
IIEMEHTHO-OCTOHHBIX CMECEH;

ne — KI1 1 Bubparopa, ne = 0,7...0,8.

[Tpu nBW>XeHHMH BUOpPOMAILIMHBI MO MOBEPXHOCTH YIUIOTHSEMOrO MaTepuasa
MOIIIHOCTh PacXOy€eTcsl Ha IPEOA0IEHUE COIPOTUBICHUM TP IEPEMELIEHUH caMOn
BUOpPOMAIIINHBI, HA MPEOJI0JIEHUE COPOTUBICHUN NIPU NEPEMELIEHUH ITPU3MBbl MaTe-
puaiia, KoTopas CKaruiuBaeTcs nepei BUOpOMaIlInHOM, U Ha MPE0I0JIEHNE YKIOHOB.

ConpoTHBIIEHHE MEPEMEILEHNI0 BUOPOMAILIMHBI CHIION TsbkecTh G 1O MOBEpX-
HOCTH YIUIOTHSEMOI'0 MaTepuaia C IPeoJ0JEHUEM YKIOHA PAaBHO

W, =G(p, +i), (3.9)

rae Wi — KodppUUUEHT TpeHust Mexay padodeil MOBEpXHOCThIO BUOPOMAIIUHBI U
YIUIOTHSIEMBIM MaTepuajioM, MpH CTaJbHOW paboyeil MOBEPXHOCTU BUOPOMAITUHBI
3HAUCHUS | cieayromue: s achanbTOOETOHHBIX MOKphITHH — 0,615; — s
HECBSI3HBIX TPYHTOB — (,5; i — IPOIOJABHBIN YKIIOH JOPOTH.

CornpoTuBIEHUE NPU NMEPEMEIICHUU TPU3MbI MaTepHUaia

W, =G, (3.10)

rae G — cuiia TSHKECTH IPU3MbI MaTeEpHAIIa;
W — k03P GULKUEHT TPEeHUs MaTepHalia mo Marepuany: [ = 1,2 1y eMeHTHO-
o6eTonHbIX cMeceit (mo @. M. FOxaenery); w2 = 0,6...0,8 111 HECBA3HBIX TPYHTOB.
MomHOCTh, 3aTpauriBacMasi Ha JBI)KCHHE BHOpPOMAIIHMHBI, BBIYUCISAETCA TIO

dbopmyie

_r W)y

Nl
751

3.11)

8

II€ Vv — CKOPOCTb JIBUKE€HUS BUOPOMAIIMHBI, M/C;
ne — KILJI BuGpatopa.
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Bapuanmuot unoueudyanvuvix 3adanuit (madauya 3.2)

Tabnuna 3.2 — BapuaHThl UHAUBUAYATbHBIX 3a1aHUN

Homep = Haunmenosanue napamerpa

1 0,2 0,5 CBs3HBIN
2 0.3 0,6 He cBsizHbIN
> 0.4 0,7 CBs3HBIN
! 0,5 0,8 He cBsizHbIN
> 0,2 0,9 CBsA3HBIN
¢ 0,3 1 He cBsi3HbIM
’ 04 1,2 CBsA3HBIN
i 0,5 0,5 He cBsizHbIl
& 0,2 0,6 CBs3HBIN

10 0,3 0,7 He cBsizHbIl

Ilpumep onpedenenus 0CHOGHBIX RAPAMEMPOE sUOpamopa

3ananue

OnpenenuTh mHapamMeTpbl M XapaKTePUCTUKU BHOpaTopa Uisl YIUIOTHEHHUS
HECBSI3HBIX MaTE€pUAJIOB.

HcxonHble TaHHbBIE:

— IPaBUTALIMOHHOE yCKOpeHue g = 9,81 m/c?;

— TOJIIIMHA YIIJIOTHsieMoro Matepuana 4 = 0,2 m;

— CKOPOCTb JBMKEHUSI MallluHbI v = 1 M/C;

— OTpeOHOE YMCII0 UKIIOB HAarpy3ku mpu yrmotaernu C = 5500;

—yacrtoTa Konebanuii n = 3000 mun™".

Pewenue
[To popmyie (3.2) BbruKcIIAs€M MPOAOIKUTEIbHOCTS BUOPUPOBAHUS

5500
t=—r

=1,833 muH.
3000

[To ¢hopmyine (3.1) HaxXoaUM IUPUHY TUIOMIAKH OCHOBaHUS

B:1-1,8

=0,37 m.

B cBs3u ¢ Tem, 4TO MIMpUHA TUIOMIAJKH OCHOBAHHUS JOJAKHA OBITh OOJIbIIE
YIUIOTHAEMOTO CJIOS, MpUHUMAaeM mupuHy B = 0,5 m.
Hasznauaem jqyuHy mmom@aaku ocHoBaHusa L = 0,5 M.
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[IpyHUMaeM JJIs HECBA3HBIX TPYHTOB BEIMYMHY YAEIBHOIO CTATHYECKOTO
nasnenus g = 1200 H/m2.
BenuuuHy CHIBI  TSJKECTH  KOJEONIOIIMXCS YacTedl  PAacCUMTHIBAEM 110

dopmyite (3.3):
G,=0,5-0,5-1200 =300 H.

[TpyHMMaeM BeTUYMHY aMILTUTY A6l KosneOanuii k = 100 mwm.
Benuunny Bo3Myiaroiiei cuiibl AedanaHcoB onpenessem no gopmyle (3.6):

p_ 300-3,147-3000°-0,1
9,81-9000

=3-10° H.

TpeOyemyto cuiy TsxkecTu AedanaHcoB IpuHUMaeM 1o Gopmyie (3.7):

G 90000-60(2)0 — 600 L
0,1-3000

Benmnuuny ko3 dHIMEHTa COMPOTHBIICHHMS, 3aBHCSINYI0 OT pa3MepOB ILIOIIA/I-
KU U YAEIGHOIO CONPOTUBIIEHHS MaTepuaia, IPMHUMAET paBHOH f1 = 60 H/m>.

[Tpunumaem KII/] BubpaTopa n. = 0,86.

Brrancisem MomHoOCTh Ha paboTy mpuBoaa Acdamanca mo ¢popmyie (3.8):

0? (3,14-3000

2

) .60
30 =1,8-10° Br.
2-75-100-0,86

[TpunumaeM 3HaueHUe KO3(PPHUIMEHTAa COMPOTHUBICHUS NEPEMELICHUIO BUOpa-
TOpa JJIsl HECBSI3HBIX TPYHTOB 1 = 0,5.

OmnpenensieM nepeMeIleHre BUOPOMAIINHbI CUIION TsxkecTd G 10 MOBEPXHOCTH
YIUIOTHSIEMOI'0 MaTepHalia ¢ MpeoI0JICHUEM yKIoHa 1o ¢opmylie (3.9):

W, =300-0,5=150 H.

[TpuHMMaeM BBICOTY IPU3MBI MEPEMEIIAEMOr0 MaTepHalia MCXOIs W3 JIHHBI
TUIOMIAAKK BHOpaTopa: hnp =0,1-0,5=0,05 m.

Cuuraem, 4TO MPHU YIJ€ €CTECTBEHHOIO OTKOCA JUIMHA MPU3MbI BOJIOYEHUS
paBHa BBICOTE.
[IpuHMMaEM IUIOTHOCTH YIUIOTHAEMOro MaTepuana p = 1500 xr/m’.
Torga cuiia TSXKeCTH PU3MbI BOJIOYEHHS BBIUUCIISETCS KakK
G, =0,05-0,5-9,81-1500=18,4 H.

np

[TpuHrMaem 3HaueHre KO3 PUIMEHTa TPeHU MaTepuaiia o marepuany e = 0,7.



24

Torma compoTuBiIeHHE TMEPEMEIMICHUIO TPU3MBI BOJOUYEHHUS HAXOIUM II0
dbopmyze (3.10):

W,=18,39-0,7=12,88 H.

PaccuntbiBaeM MOIITHOCTH Ha JABUKEHHE BUOpaTopa no popmyse (3.11):

v _(150+188)-1

| =2,25 Br.
75-0,86

Konmponvnsie éonpocul

1 Ot KaKuX mapaMeTpoB 3aBUCAT pa3MeEpPhI IIIOMAIKA BUOPOTPaMOOBKU?

2 Kaxk onpenenuTh NOTpeOHOE YMCIIO0 IUKIIOB MPU BUOPOYTUIOTHEHUHN ?

3 OT kakux MmapaMeTpOB 3aBUCUT CHUJIA TIKECTH KOJEOJIONIUXCS YacTen
BUOpOMAIITHUHBI?

4 Kak BbIOpaTh ONTHMAIBHYIO BEIWYMHY BO3MYIIAIOMICH CHIIBI JJIsi BUOPO-
KoJieOaHui BubpaTopa?

5 Kak ompenenuts cuity TshkecTd BUbparopa?

4 IIpaktuuyeckoe 3ansatue Ne 4. OmnpeneneHue OCHOBHBIX
apaMeTpoB CBae0OHOI0 000Py10BaHMS

Leab pabdoThl: M3yueHNE U OCBOCHHUE METOJIMKH OMPE/EICHUSI OCHOBHBIX IMapa-
METPOB U MOITHOCTH CBacOOWHOTO 000PYI0BAHUS.

Ilopaook evinonnenus padbomot

1 I3yunTh TEOPETUYECKUE CBEICHHUS.

2 BINOAHUTH pacyeT OCHOBHBIX IapaMETPOB M MOIIHOCTH CBAaeOOHHOIro
000py10BaHUSI.

3 [MocTpouth rpauku B COOTBETCTBUU C UHANBUIYAJIbHBIM 33JIaHUEM.

4 TIpoaHanu3upoBaTh 3aBUCUMOCTh MOIIIHOCTH OT BHIOPAHHBIX IapaMeTpPOB.

Cooepocanue omuema. Pacuer OCHOBHBIX IMapaMeTPOB U MOITHOCTH CBacOOi-
HOTO 00OpYAOBaHMUS.

Teopemuueckue ceedenus

Hcxoonvle oanmnvie 015 pacuema.

XapakTepuCTUKH CBad: JJIMHA, (OpMa M pa3Mephbl CEUCHUs, MaTepral, TIIyonHa
MIOTPY>KECHHUSI, YKIIOH TIPU TTOTPYKCHHH.

XapakTepuCTUKH IPYHTA: HANMEHOBAHHKE, INIOTHOCTD, TTOKA3aTelIb TCKYUYECTH.
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Pacuer Hecyniel CiOCOOHOCTH CBAH MO TPYHTY.
Pacuer BoimonusieM cornacHo Metoauke CHuII 2.02.03—85 [5], oaHako Hecy-
Y0 CIIOCOOHOCTH CBaM MPEACTaBUM B 0oJiee ya100HOM BHUJIC.

F;’:Fdf—i_Fdr; (4.1)
Fdf:Zyc-yqf-u-ﬁ-hi; (4.2)
F, = Zyc Y. R-A. 4.3)

rae Fgr —Hecyias cnocoOHOCTh Ha OOKOBOM MOBEPXHOCTHU CBaM;

Far — Hecymas cnocoOHOCTh Ha OCTpPHE CBaH;

Ye — KO3 (ULHMEHT yCIIOBUN pabOThI CBau B TPYHTE ISl CBail, MOTPYy>KaeMbIX B
IPYHT Ha TJyOuHy MeHee 4 M ; Y. = 0,6 — Ha TiyOuHy 4 M u 6onee; y. = 0,8 — md
BCEX COOPYKEHHUI, KPOME OINOP BO3AYIIHBIX JUHUHN JIEKTpOINEepeaay;

Yo — KO3DPUIMEHT yClIOBHM pabOThl Ha OOKOBOM TMOBEPXHOCTH CBau HU3MeE-
HSIETCS B 3aBUCMMOCTH OT THUIIA TPyHTa U cBau B nipenaenax 0,6...1;

Yer — KOO(PGULIUEHT YCIOBHM pabOThl Ha OCTpPHUE CBau, U3MEHSETCS B 3aBUCHU-
MOCTH OT TUIIa TPyHTa U cBau B nipeaenax 0,7...1,2;

U — IEPUMETP MONEPEYHOTO CEYECHUS CBaU, M;

i — HOMep pacuy€THoro cios (pucyHok 4.1);

fi — pacueTHOE CONPOTHUBIIEHUE i-T'O CJOs IPyHTa IO OOKOBOW MOBEPXHOCTH
cBau, klla; u3mensercs B 3aBUCUMOCTH OT THUIIOB CBau M rpanra B npenenax 0,2...1;

h; — TONIIIMHA PACUETHOIO I-TO CJIOSA TPYHTA, COMpPHUKACAIONIETOCs ¢ OOKOBOI
OBEPXHOCTBIO CBAH, M;

R — pacyeTHO€ CONPOTHUBIIEHUE T'PyHTa MOJA HUKHUM KOHILIOM cBawu, klla; u3-
MEHSIETCA B 3aBUCUMOCTH OT TUIIAa IPyHTa U Tiyounsl norpysxkenus R = 600...15000;

A — nomans ONMpaHus CBau Ha TPYHT, M2,

Pacuérnas cxema npencrapieHa Ha pucyHke 4.1.
Pacuérnbie conpoTuBieHus 1o [S] npeacTaBiieHbl HA pUCYHKE 4.2.
Pacuetsl pekomeHayeTcs cBecTH B TaOmuHyo dhopmy (Tadmuna 4.1).

Tabmuua 4.1 — OnpeneneHue Hecylel CIOCOOHOCTH CBau Ha pa3HBIX INTyOnHaxX

Homep | hi, | OIIC, | hui, | hni cp, fis Ri, Fuy, Far, Fa, Fa,
CIIOS M M M M US| wim?| xkH/m?| xH kH kH xH

B tabnuue 4.1 npuHATHI cienyromuye 0003HAUYECHUS

OIIC — oT™MeTKa MOAOILIBBI PACYETHOTO CJIOS, M;

hyi — TIIyOWHA MOTPY>KEHUSI CBaU JI0 TOIOUIBBI PACYETHOTO CIOSI, M;

Npi cp — TITyOMHA CEPEUHBI PACUETHOTO CJIOA, M;

NT"D — MHXKEHEPHO-T€OJTOTUYECKUIN ITIEMEHT;

R — pacuéTHOE CONPOTUBIIEHHE IPYHTA MO HUKHUM KOHLIOM CBau, TC/M?.

Tlpumeuanue — J1y1st ciost hs IpuHUMAEeM CpeTHEB3BEIICHHOE 3HAYCHUE fi.



1 1 2 — MH)KEHEPHO-TE€0JIOTUYECKUE FJIEMEHTBI

Pucynok 4.1 — PacueTHast cxema CONPOTHBIICHUS 3a0MBKE CBau
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Pucynok 4.2 — 3aBHCHUMOCTbh PacueTHBIX COMPOTHUBICHUN CBaW B 3aBUCHUMOCTH OT TTyOWHBI
MOTPY>KEHUS

IIpumep pe3ynbTaToB pacuéra NMOKa3aH Ha pUCYHKe 4.3. 30ecCh XKe ONpeneIuM
MOTPYXXEHHUE CBau Ao TOJ AecTBUEM €€ COOCTBEHHOTO Beca P..
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h,, Fdr Fdf Fd, T

Pucynox 4.3 — 3aBUCHMMOCTD HECYIIEeH CIOCOOHOCTH Ha OCTPUE CBaM, HECYIIEH CITOCOOHOCTH
Ha OOKOBOH MOBEPXHOCTH, HECYIIEH CIIOCOOHOCTH CBAH OT IIyOUHBI OTPY>KEHUS

Buibop ceaiinwix monomos.
[Ipennaraercs 3anucatb KpUTEPUU BEIOOPA MOJIOTOB B CJIETYIOLIEM BHU/IE.
Kpurepuii IV-I sHeprum ynapa

EB > ET,

rae  EP —sHeprus ogHOro yaapa BHIOPaHHOIO MOJIOTa (BO3MOYKHAS SHEPIHU);
ET — HeoOXomumas Ul MOIPY’KEHHSI CBAM JHEPrUs OIHOrO yaapa MOJIOTa
(Tpebyemast sHEeprus).
T
E =F,-S, k. k, (4.4)

rae  krc — Ko3pUIUEHT, YIUTHIBAIONIUI THIT CBan$ B 3aBUCHMOCTH OT THITa CBaH

npuHuMaet 3HadeHus 800...1500;
ke — x03(UIMEHT, YYUTHIBAIOIIMN HAKJIOH CBaW; MNPUHUMAET 3HAYCHUS
ot 0,8 10 1;
S4 — ycnoBHBII TpeOyeMbli OTKa3 CBau; AJis TNIyOUH NOrpy»eHus Menblie 20 M
pasen 0,002 [5].
Kpurepuii V-1 6e3omacHocTH yiapa uisi cBau

ke <kl

_mytm, +my
= o

k;, (4.5)

b

e 7m] — Macca MOJIOTa, T,
My — Macca CBau ¢ HarOJIOBHUKOM, T;
m3 — Macca rmogoaoka.
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kj =k ki, (4.6)

rie k — craHgapTHBIA KOYPGUIIMEHT NPUMEHUMOCTH [5]; mpu 3a0uBKEe CBaii
MOJIOTaMHU yIapHOTO JCHCTBUS MPUHUMAETCS paBHBIM €TUHUIIC;

krx — K03(h(ULIMEHT, YYUTHIBAIOMIUNA TEXHOJOTHIO MOTPY>KEHUS MpH 3a0MBKE
CBail MOJIOTaMU yJIapHOTO JCHCTBHS; MPUHUMAETCS] PAaBHBIM €TUHUIIE.

Kpurepuii IV-II paborocriocoOHOCTH MoJIOTa

B T
S omin 2 Soc >
rae  Sumin® — BO3MOMHBIM OTKa3 CBay 110 PACYUETY;
S’ — TpebyemsIii oTka3 cBau [5], S.’ = 0,002 wm.

T
c - E
= (4.7)
F (F,+c)
¢ =n-4y; (4.8)
2
m, +e (m, +m
¢, =Mt e m, tm,) (4.9)
m, +m, +m,
r7e ci, c2 — IOCTOSIHHBIE yAapa MOJIOTa;
Agp — TIIOIAH CEUEHUSI CBaU, OpPYyTTO;
e — Kod(ppuImeHT BOCCTaHOBIICHUS yIapa;
N — ko3 punmeHT matepuaia ceau; npuaumaercs ot 0,6 g0 1.
Kpurepuii IV-III yactorsl yaapos V% > V7,
Kputepuit V-1V 3amursl sxene300€TOHHBIX CBal
Gymg > Gycxzm,
I7I€ Oy’ — BO3BMOXKHOE YCIIOBHOE CTATUUECKOE HAIPSKEHUE B CBAE;
Oye/" — TpeOyeMoe YCIOBHOE CTaTUYECKOE HANPSKEHUE B CBae.
e 2D (4.10)
Clen = E .

TZI€ My — Macca yIapHOU 4acTU MOJIOTA.
Kpurepnii V-III ananornyen npeapiaymeMy, HO B HEM paCCMaTpPUBAKOTCS IMHA-
MUYECKHUE HaIpsSOKEHUs OT yAapa NpH yciaoBuH, uTto o, = 33 Mlla ana xene-

oun

300€ToHa.
Kpurepuii I11 BepTukansHOro radbapura MojioTa

h® <hT,
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rae 18, h! — BosmoxkHas u TpeGyeMasi BLICOTa MOJIOTA C HATOJIOBHUKOM.

3meck h” BHIOMpAeTCs B 3aBUCHMOCTH OT BBICOTHBIX XapakKTEPUCTHK KPaHOB W
KOIIPOBBIX yCTPOMCTB, MPUMEHAEMBIX Ul 00ECIIEUEHUsT HOPMAIBHON DKCIUTyaTalluy
MOJIOTA.

Kputepuii VII-I o6ecrieuenus: 6€30macHOCTH MO PACCTOSHUIO

RE >RT,

rae RE, RT — Bo3MoxkHOE U TpeGyeMOe PacCTOSHUS OT MECTa 3a0UBKH 0 OIMKaUIINX
31aHui B coopyxkenuit (RT = 25 m).
Kputepuit VII -1 6e3o0nacHOCTH MO yCKOPEHUSIM KOJIeOaHUM

1/48 = 1/47,

rie A%, AT — Bo3aMOKHOE U OIyCTHMOE YCKOpEHHe KojieOaHuii GyHIaMenTa Cynect-
BYIOLLETO 37aHus, IIPU KOTOPOM HCKJIFOYAKOTCS ONACHBIE 3HAYCHHUS JIOIIOJHUTEIbHBIX
0CaJIOK.

AHanOruuHeIM 00pa3oM MOTYT OBbITh 3alUCaHbl KPUTEPUH, NTOKA3ATEIIMH KOTO-
PBIX SIBISIIOTCS CKOPOCTH, aMIUIUTYbl, YAaCTOThI KOJICOaHUM U APYTuX, Kpome (pyH-
JAMEHTA, 3JIEMEHTOB CYIECTBYIOIINX 3/IaHHM.

Ha ocHOBaHMM NpHUBEACHHBIX KPUTEPUEB HEOOXOJMMO BBIOPATH CBaWHBIN
MOJIOT U3 [5].

Ilpumep onpedenenus 0CHOBHBIX napamempos ceaedoiun020 000pyooeanus

HcxoaHble TaHHBIE:

— TUIyOWHa MOTPYKEeHUs CBau 1 = 4 M;

— Ko3(pPUIIMEHT yCcIIOBUM pabOThI CBau B TPYHTE Ve = 1;

— IIMpUHA OCHOBaHUs cBau b. = 0,4 m;

— JIJTMHA OCHOBaHUsA cBau A, = 0,4 M;

— pacyeTHOE COMPOTUBJIECHUE MO HIKHUM KOHIIOM cBau npuHumMaem R = 1000
o [5, Tabnuma 7.2];

— Macca MoJiota m; =5 T;

— Macca CBau C HaroJIOBHUKOM M2 = 2 T;

— macca nogoabka m3 = 1,5 1.

Pewenue

3HadeHue kod(duuuenta ycioBuid padboTel Ha octpue cBau Yer = 0,7
npuHUMaeM 1o |5, Tabnuima 7).

PacuetHoe compoTuBiIeHUE MO HM>KHUM KOHLIOM cBau R = 1000 mpuHumMaem
o [5? tabmuna 1].

OmnpezensieM HECYILYIO CIIOCOOHOCTh Ha OCTpHUE cBau 1o (popmyre (4.2):

F,=1-0,7-0,32-15-1-1-0,7-0,32-30-3=23,52.
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OmnpenensieM HECYIIyI0 CIOCOOHOCTh Ha OOKOBOW TOBEPXHOCTH CBaW TIO
dbopmye (4.3):

F,=1-0,7-1-10°-0,16=112.

Buvibop csatinoeo moroma.

OmnpenenseM SHEPTUIO OJTHOTO yapa.

[TpuaumaeM 3HaueHue KodhPuImeHTa, yauThIBaroniero Tum ceau, krc = 1000.
[IpuaumaeM 3HadeHne KOIPPUIIMEHTA, YUYUTHIBAIOIIETO YroJ HAKJIOHA CBaw,

ke = 1.
Brraucnsiem anepruto yaapa mo ¢popmyse (4.4)"

E" =23,52-0,002-1000-1=47,04.
PaccuntsiBaeM 3HaUeHUE KpUTepus 0e30macHOCTH 1o dhopmyiie (4.5):

k8:5+2+L5

o =0,181.
47,04

[Tpuaumaem 3HaueHnue koddduimenta marepuana ceau 1 = 0,8.
OmnpenensieM Mmoka3arelb ¢1 MOCTOSHHOH yaapa MojioTa 1o ¢opmyire (4.8):
¢, =0,8-0,16=0,128.

Haxoaum nmokazaTens ¢ TOCTOSIHHOM yiapa MosoTta o gopmysie (4.9):

542,718 (2+1,5)
5+42+1,5

=3,63.

¢,

Briuncrnsiem 3HaueHUE KPUTEPHUST BO3MOXKHOTO OTKa3a cBau 1o (popmysie (4.7):

N 0,128-47,04

= -3,631=0,039.
23,52(23,52+0,128)
[TonyyeHHoe 3HaueHHE KpuUTepusi OOJbIIEe TPEeOYEeMOro, 4TO YJOBIETBOPSIET
ycaoBuro [V-II.
OmnpenensieM yCIOBHOE CTaTUYECKOE HAMpsDKeHHE B cBae o hopmyiie (4.10):

o’ __2 12,5.
0,16

[TosrydyeHHOE 3HaUYEHHE YAOBIETBOPSET ycioBusam kpurepues V-II u V-IIL.
[TpyHUMaeM BbIOpaHHbBIE 3HAYEHUS MTapaMEeTPOB CBA€OOMHOTr0 000py1I0BaHNUS
JUIS1 OTIPENICNIEHNS] TEOMETPUUECKUX TTapaMeTPOB.
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KOHmpo./leble eonpocaol

1 Ot kakux mapaMeTpoB 3aBUCUT HECYIIAsk CIOCOOHOCTh CBan?

2 Kak onpeienuTsh SHEPryI0 OJHOTO yapa MoJjioTa?

3 Kakue Bpl 3HaeTe kpuTepuu O€30MaCHOCTH, IPHUMEHSEMBIE MPH BHIOOPE
cBacOOMHOr0 000PY1I0BaHMS ?

4 Yto Takoe kpuTepuil TpedyeMoro otkasza cau?

5 Kak onpenenuts TpeOyeMoe YCIOBHOE CTaTUUECKOE HANpsiKEHUE B cBae?

5 IIpakTnueckoe 3ansaTue Ne 5. OrpanndeHue KojedaHu rpysa,
nepeMeniaeMoro KpaHaMmm MOCTOBOI0 THIIA

eap padoThI: W3y4eHWE W OCBOCHUE METOJAWKU ONPEACIEHUS AMIUIATYbI
KoJie0aHu rpy3a Mpu ABMKEHUHU KpaHa MOCTOBOIO THIIA.

IHopaook evinonnenusn padomeol

1 3yunTh TEOPETUUYECKHUE CBEICHHMSI.

2 BBINOIHUTE pacueT OCHOBHBIX MapaMeTPOB KOJCOAHUI Ipy3a IPH JIBHKCHHH
KO3JIOBOTO KpaHa B COOTBETCTBUH C BApMAHTAMM MHJIUBUIYaIbHBIX 33JIaHUH.

3 ITocTpouTh rpaduKu B COOTBETCTBUHN C MHIAUBUIYATbHBIM 3aJJaHACM.

4 BBISBUTH 3aKOH YIMPaBJICHUS IPHBOJOM XOJa KO3JIOBOTO KpaHa IS MPEIoT-
BpaleHus KoebaHui rpysa.

Cooeporcanue omuema. Pacuer OCHOBHBIX MMapaMeTPOB KoJieOaHUW Tpy3a Mpu
JBKEHUHW KO3JIOBOTO KpaHa.

Teopemuueckue ceedenus

Cpenn MeXaHMW3MOB, YYaCTBYIOIIUX B MPOLECCE MPOU3BOICTBA MPOMBIIIIEHHOU
MPOAYKIIMK, OIPOMHAs POJIb OTBOJUTCS IMOJbEMHO-TPAHCIIOPTHBIM MamivHaMm. Ha
IIPOMBIIICHHBIX MPEANPUITHIX HauOoJiee paclpOCTPAHEHHBIM M YHUBEPCAIbHBIM
MOABbEMHO-TPAHCIIOPTHBIM YCTPOMCTBOM SIBJISIETCS MOCTOBOM KpaH. CralibHast KOHCT-
PYKLIMSI MOCTa KpaHa ONUPAEeTCsd Ha XOJOBBIE TEJEKKH U C MOMOIIBI0 MEXaHH3Ma
NEPEBIDKCHHS TIEPEMEIIAeTCs IO TTOJIKPAHOBBIM ITYTSM, YKPEIJICHHBIM Haj 00cIy-
YKMBAEMOMW TUIONIAJIKOM Ha CTAallMOHAPHBIX OMopax. Bmosib MOcTa KpaHa MPOJIOKEHBI
pPEINbChI, MO0 KOTOPBIM IEPEMEIIAETCS TEJIEKKa C YCTAaHOBJICHHBIMM Ha HEW Mexa-
HU3MOM TIEPEBUKEHUS U TTOABEMHON JIEOSTKOM, OCYIIECTBIISIOIICH TOIEEM U CITYCK
rpy30B.

[Ipu mepexoaHbIX Mpoueccax Mycka U TOPMOXKEHHUSI MPUBOJOB NEPEIBUKEHHUS,
KOTJla TOYKa MOJABECA IrPy3a ABUKETCS C YCKOPEHUEM, BO3HUKAET PACKAYMBAHUE TPY-
32 OTHOCHUTEIJIBHO CBOETO MOJIOKEHUSI paBHOBeCHs. ['py3 U mo/iBec 00pa3yroT MasiTHUK
C MOABMYKHOM TOYKOHM MOJABECA, KOTOpas 3aKpeIyieHa Ha TEJIEKKE MOCTOBOIO KpaHa.
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ITon neiicTBUEeM yCuiusi, IPUIIOKEHHOTO K TOYKE MOABECA OT MPUBOJIOB NIEPEABUKE-
HUSI, TPAHCIOPTHUPYEMBIM Tpy3 COBEpHIAET KOJI€OAaHWS B TIIJIOCKOCTH JIBHIKCHHUS
MeXaHu3Ma. AMIUIUTY/Ia U MEPUOJI KoJieOaHUM rpy3a 3aBUCAT OT U3MEHEHUS JIJTUHBI
MO/IBECA I'Py3a U Beca TPAHCIIOPTUPYEMOIO Ipy3a.

[Topsanka 20 % BpeMeHM MOJHOTO IUKIIA MEPETPY30UHBIX ONEpalNil 3aTpadynBa-
€TCsl Ha OKUJaHue 3aBeplleHus Koiedanuil rpy3za. Kpome toro, packaurBanue rpysa
NPUBOJUT K YBEIUYCHUIO JUHAMHUYECKON Harpy3ku Ha IMPUBOJ U METAJUTMYECKYIO
KOHCTPYKIIMIO KpaHa.

Pacuernas cxema ABWMXKEHUsI Tpy3a B TOPU3OHTAIHLHOM HaNpaBJIECHUU MpeE-
CTaBJICHa Ha pUCYHKe 5.1.
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Pucynok 5.1 — PacueTHas cxeMa ABM)KEHHUS KpaHa C Ipy30M

Hcxonnbie nanHble 15 pacuera:

— Macca KpaHa, KT;

— Macca rpysa, Kr;

— KOA(PPUIIMEHT COMPOTUBIICHHS TIEPEABHUKEHHUIO KPaHa,

— MaKCHUMaJIbHas CKOPOCTh ABMIKCHHS KpaHa, M/C;

— Iomaas GPOHTAILHOM MOBEPXHOCTH KPaHa, M2;

— IMHAMUYECKOE JTaBJICHUE BETPOBOM HArpy3kwu, [1a.

Jlist onpeeneHusl TMHAMUYECKUX XapaKTEPUCTUK JIBHXKEHUS KpaHa HEOOXOIAUMO
ONPEJIETUTDH CUJIbL, IEUCTBYIOIIME HA METAIOKOHCTPYKIIUIO BO BPEMS JBUKEHUS.

Cuiia cOnmpOTUBIIEHUS MEPEIBUKEHUIO KpaHa onpeaessieTcs no hopmyie

p_mtm) g f
: 1000

: (5.1)
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rie M, — Macca KpaHa, KT
m. — Macca rpysa, Kr;
fx — K03(pPUIHEHT COMPOTUBIICHUS TIEPEIBUKCHHUIO KPaHA.
Cura conpoTHBIICHUS MIEPEIBIKEHUIO OT BETPOBOW HArpy3Ku

A-
et (5.2)
1000
rae A — miomaabs NPUIOKEHHs BETPOBOM HAIPY3KH, M?;
q — IMHAMHUYECKOE JaBJICHUE BETPOBOM Harpysku, [1a.
MoiHoCTh, HeoOXoauMasi [Uisl MEepPEeIBUKEHUS KpaHa, PACCUMUTHIBAETCA IO

dbopmyie
N =(F +F)-v, (5.3)

TJ€ Vi — CKOPOCTh JBM>KEHUSI KpaHa.
[To moaydYeHHOMY 3HAYCHHIO HEOOXOJMMO BHIOpATh JIBHUTaTelib M yCTAHOBUTH
€ro IMmapameTpbl: MOIIHOCTh Ny; BpalllalolIdii MOMEHT M,; 4acTOTy BpallCHUS Ho;
KO2(DPHUIIMEHT YBEIIMUCHHS ITyCKOBOIO MOMEHTA K.
MaxkcumManbHblii MOMEHT Ha BaJly JIBUTATENsA, PA3BUBAEMBIA MPHU ITyCKE,
BBIYHCIIACTCS 110 (hOpMyJie

1000- N,

omax

M K., (5.4)

®,

rae K, — myCKOBOM MOMEHT JBUTATEIIA.
MakcumanbHas yriioBas CKOpOCTh IPUBOJIHOTO KOJeca

0, ==, (5.5)
RK
rae Ry — paguyc NpUBOJHOIO KOJeca.
Ilepenaroynoe 4nciIO peAyKTOpa
)
i, =—"2, (5.6)
®

I7I€ 9 — YIVIOBasi CKOPOCTH BaJIa IBUTATEIIA.
Texkymiee 3Ha4YeHHE TATOBOIO MOMEHTA Ha BEAYLIMX KOJE€CaX KpaHa paccyu-
THIBAETCA KaK (PYHKIIUSI CKOPOCTU U BPEMEHH:

V- i
Fa () =M, | ot e 7

(5.7)
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Cuny conpoTUBIIECHUS MEPEMEIIEHNIO KpaHa OT Ka4aHHs rpy3a OmnpeesieM Kak
(GYHKIIMIO yTJIa OTKIIOHEHUS Tpy3a 1o popMyie

F.(o)="% 'fo' g(l)n(a), (5.8)

/1€ 0L — YIOJl OTKJIOHEHHUS IPY30BBIX CTPOIIOB.
CyMmMapHast cujia CONPOTHBIICHHSI HA KOJIECaX KpaHA HAaXOAUTCS Kak (QyHKLIHS
yTila OTKJIOHEHHUS Ipy3a:

F(0)=F +F,~F, (o). (5.9)

Y ckopeHue KpaHa ONnpeenmM ¢ MOMOIIbI0 Au((epeHInaIbHOr0 YpaBHEHHUS

dv. 1000F, (v,1)—F. (o)

5.10
dt m_+m, ( )

YckopeHue rpy3a pacCUuThIBAEM C MOMOIIBIO AU PepeHInanbHOrO ypaBHEHUS,
KaK ()YHKIIMIO HA4aJIbHOTO U TEKYIEro MOJ0KEHUs Tpy3a:

m, - g -sin(a,)

o (xx )= (5.11)

m

2

[IpencraBnennsie auddepeHuaibHble ypaBHEHUSI HEOOXO0IMMO pelaTh C Io-
MOIIBIO CUCTEM aBTOMATU3UPOBAHHOTO PEIICHUS MATEMATUYECKHUX 3aJlad, TAKUX KaK
PTC MathCAD.

Bapuanmor unoueudyanvuvix 3adanuit (madauya 5.1)

Ta6muma 5.1 — BapuaHTbl HHAMBUAYATBHBIX 3adaHUI

Howmep HaumenoBanue napamerpa
BapuaHTa I'py3onoabeMHOCTD, T BricoTta noabseMa rpysa, M [[IupuHa mposera, M
1 5 9 6
2 10 12 9
3 15 15 12
4 20 24 18
5 15 30 24
6 30 50 36
7 35 9 6
8 40 12 9
9 45 15 12
10 50 24 18
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KOHmpo./leble eonpocaol

1 Kak onpenenuts cuily CONPOTUBIICHUS MEPEIBHKEHUIO KpaHa?

2 Kak omnpenenuTs CHIIy CONPOTHUBIICHHS IMEPEABUKECHUIO KpaHa OT BETPOBOU
Harpy3Ku?

3 Kak onpenenutb MOITHOCTD JIBUTATENS MEXaHU3MA MEPEABUKEHUS KpaHa?

4 Ot KakuX mapamMeTpoB 3aBUCUT aMIUIUTYJla KOoJeOaHUU Tpy3a MpHU MepeBU-
YKEHUU KpaHa?

S 3aBHUCUT M CHJIa CONTPOTUBIICHUS NEPEABUKEHUIO KPaHA OT aMIUIUTY Il IEpe-
MeEILEeHUs rpy3a?
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