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AHAJIA3, IEUCTBYIOIIIUXCHUJ HA IOPTATUBHYI0O MEXAHUYECKYIO
JIECTHULLY AJ1A BUHOTPAJHUKOB

3ysabdpukopoBa /locToHGek cbiH PycTam»koHa
cmaxcep-npenodasamesv Kagedpa obujeursicerepHvix HaQyk AHOUNCAHCKO20
MAWUHOCMPOUMeAbHO20 UHCmUumMyma

AHHOTauuA: B daHHOU cmambe npedcmas/ieHbl KUHeMamu4eckas cXema Hosou
NepeHOCHOU MexXaHUYecKol 1eCMHUYbl, KoOmopasi Moxcem Hatumu wWupokoe NpuMeHeHUe
8 obsacmu paspabomku 0AuHbL, U aHa.au3 delicmeyrwux Ha Hee CUJ .

KiwueBsble c10Ba: 8UHO2PAOHUK, naHmMoz2pag, no0seMHblll MeXAHU3M, KaOUHaQ,
py/b, delicmayrowjue Cubl.

B HacTos1ee BpeMsl IpU yx0/ie 32 BUHOTPaJHUKAMU HCIOJb3yIOTCSA pa3JiMdHbIe
BU/Ibl MEePEHOCHBIX JiecTHUL. [lepeMeleHre JIeCTHUL, C ONpeJeieHHbIM BeCOM U3
OJIHOTO MeCTa B JIpyroe — 3TO HEMHOT'0 pU3UYecKoe yCU/are AJs cafoBoja. bosbuive
U TsDKeJible JIECTHUIbI MPUMEHSIOT JJIs yX0Ja 3a BUHOTPaZloM Ha 0C000 BBICOKHX
Jio3ax. Ca/lOBHUKHU-IIEHCUOHEPbI TaKXe CTPaZalT OT 3TOM NpobJieMbl B OO0JIblIEN
CTENeHHU.

C uesibto 06J1€TYeHUs MPoIecca BblpalliBaHUs BUHOTPAJHOM JIO3bl U CHUKEHUSA
bU3NYECKUX CUJI CaJlOBOJIOB Mpejyaraetca «[lepeBukHass MexaHUYecKasl JIECTHUIA»
(puc. 1).

[Ipepnaraemasi «[lepeHocHass MexaHUYecKasl JIeCTHULA» COCTOMT M3 pambl (1),
Beaywux (2) u ynpasiasembix (17) koJsiec, a Takke KabWHbI (4), MOAHUMAEMOU C
NIOMOIIbI0 YCTAaHOBJEHHOro Ha Hed mnaHTorpada (3). BHyTpu KabUHBI BOKpyTr
HEIOoABMXXHOU OCH UMeeTCsl Bpalawleecs Kpecsio (5).

MexaHu3M nepeMelieHUsl « IEPEHOCHON MeXaHUYeCKOW JIECTHULbI» COCTOUT U3
nenHou (6), Beayuiel (7) v Begomou (8) 3Be3a04YeK U NepeMeliaeTcs Mpu MOMOIIHU
nenanu (9). [nsa yaep>kaHus 1jeNd B HATSHYTOM COCTOSIHUU YCTaHOBJIeHbI 3Be3/1a (10)
u npyxuHa (11), HaTsPKHOW MeXaHMU3M , COCTOSILMKA U3 4yeTbipex 3Be3A. OgHa mapa
3Be3/]0Y€eK KpenuTcs K paMe (1), a Apyras napa — K kabuHe (4).

MexaHu3M mnojbeMa KabuHbI COCTOUT U3 maHTorpada (3), peaykropa (12),
nepeMeljarlero ero onopsl, U BUHTa (pykosATKU 13). B pesysbTaTe BpalaTeabHOT0
JIBIDKEHUS], NIPU/IaBaeMOro PyKo#, Baja ¢ pe3b6od (18) Bpaujaetrcs U nepemelaet
onopsl naHTorpada (19) u no3BoJisieT U3MEHATh BbICOTY KabuHhl [1, 2, 3,4, 5, 6,7, 8,
9,10,11,12,13, 14].

«[1IEpEeHOCHOM MeXaHU4YeCKOM JIeCTHULbl» KOHTpoJupyeTca pyJeMm (14),
TeJIeCKOMUYeCKUM BaJsioM (15) u peryarom (16). [lyiig aToro ocu BpallleHUs NepejHUX
KoJsiec (17) coepuHeHsbl ¢ ppryaramu (16).
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Ha pame (1) ycTaHOBJ/IeHBl YeThblpe TeJleCKONMYeCKHe GasKW, yJep:KUBaroliue
KabuHy (4) B BepTUKaJbHOM IOJIOKEHHUU M OCYLIECTBJSKOIIME BepPTUKAJIbHOE

nepeMelleHue.
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PucyHok 1. KuHeMaTHnueckas cxeMa MOGUJIbHOT'O MeEXaHWYECKOT0 HApBOHA.

MbI ucnosib3yeM ypaBHeHUs1 OajiaHca i onpefiesieHusl CUJ, JeMCTBYLMX Ha
ONOPHBIE YAaCTU 3TOM NEPeHOCHOM MexXaHW4YeCKOM JieCTHULbl. Ha ocHOBe ypaBHeHUM
onpejiessieM CUJIbl peaKliMy Ha onopbl. HanpuMep, caloBHUK, paboTawIUKA Ha 3TOU
IIEPEHOCHOW MeXaHW4YeCKOW JieCTHULe, MoXeT BecuTb g0 90 kr. Ha pucyHke 2
npejcTaB/eHa rpadpuyeckas cxeMa pacyeTa JiecTHulpl [15, 16, 17, 18, 19, 20, 21, 22,
23,24,25,26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38].

—
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Gurypa 2. PacyeTHas rpaduyeckas cxeMa IEPEHOCHOM MeXaHU4YeCKOH
JIECTHHUIbI
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dopmy inpyeM 6a/1aHCOBbIe YypaBHEHHs CJIeAyIOLIMM 06pa3oM:

4) Ydukc-0; Rpx+ Ficosa-P =

5) YF iy=0; Ruigh +RBy-G 1- G 2- F ¢sina =

6) SMg(Fiy=0;-M+G1(BO1)+G2(BO2)-RayL+P (Hhz)-Fcosa(Hh) +
FisinaL=0

Y4auThiBad :

[' 1=50 Kr - Bec pa6oyeil KAaOUHBI

G 2=90 kr - Bec paboyero

M=10 H-M - KpyTALHUA MOMEHT OJAHOCTYIIEHYATOI0 peyKTopa

P=200 H - cuna, gencTBylomas Ha K0Jieco LielTHOM NepejayH.

F+=100 H - cusa HaTs>KeHUd LlenH

B0 1=0,75 M - paccTosiHUe OT TOYKH b 710 ileHTpa Ts>kecTu paboyeill KabUHBDI.

B0 2=0,9 M - paccTosiHue OT TO4YKU b 10 paboyero neHTpa TAKECTH.

4y;= 0,8 M - paccTosiHMe OT paboyeil KAOMHBI 10 CUJIbl HATSXKEHUS L|elU

42 = 0,4 M - paccTossHUe OT paboyeil KaOUHBI J10 LIeHTpa KoJieca

JI=1,5M — paccTosiHMEe MeXy ONIOpaMHU

H= 2 M - pa6oyas BbIcOTa JIECTHUI|bI

a=60°. - HaKJIOH LeNHU

[logcTaBUB 3HaYeHUA B ypaBHEHHS, IOJyYUM

3) Rex=P-Fcosa=200-100-%=150H

__ —M+G1(BO1+ G2 (B 02)+ P (H-h2) — Ft cosa (H-h1) + Ftsina L,
y L -

4) Ry

= 10+ 50%0.75+ 90%0.9+ 200% (2—0.4)— 100*%(2—0.8)+ 100% 0.86%1.5

= =331.7N
1.5

4) Rey=-Ray+G1+ G2+ F¢sina=-331,7+50+90+100*0,86=-105,7H

Rp = [Rgx” + Rp,? = /(=105.7)2 + 1502 = /11172.492 + 225002 = V/33672.49

= 1835N

OnpepesieHHbIE 3HAYEHUS Mbl MOXK€EM HCI0JIb30BaTh [Ji1s1 BbIOOpa NOIIMITHUKOB
ONOPHBIX KoJiec 3Tou JiecTHULBI [39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54].

KpaTtkoe coaep:xaHue:

1. PaspaboTaHa KUHeMaTU4YeCcKasi CXeMa IEPEeHOCHOU MeXaHUYEeCKOW JIECTHUILbI,
NO3BOJISAIOIAS MOBBICUTh 3(P(PEKTUBHOCTh TpyJa CaZo0BOJOB IO yXOAy 3a
BUHOTPaJIHUKAMU U YA00HAas AJis1 pabOTHI.
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2. ,Z[JIH [IPpOEKTUPOBAHUA U CTPOUTEJILCTBA Z[aHHOﬁ JIECTHULBI OIllpeaecjieHbl U
omnpeaeJyieHbl JOMMYCTUMbIE€ CUJIbI, HCXO0A U3 peaJIbHBIX IapaMeTpOB.
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