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PO3PAXYHOK INUIOCKUX MIPYKHUX B’ SI3EN JIA®ETHOI'O
BIBPALIIMHOI'O CTBOJIA

Po3risHyTO METOUKY PO3paxyHKy MPYKHHUX IUIOCKUX B’ A3€H MiIBiCKH JIa)eTHOTO Bi-
Opanifinoro ctBojia. OTpUMaHO 3AJEKHOCTI ISl BU3HAYSHHS TOBIIMHU Ta IIMPUHH CTaJeBOi
pecopH B 3aJIeKHOCTI BiJl aMIIIITYAN KOJIMBaHb. Pe3ynpTaTté po60TH MOXYTh OyTH BUKOPHUCTAH-
HI Tpyd PO3pOOJICHHI KOHCTPYKINI Jad)eTHOTO BiOpAmiifHOTO CTBOJIA IS 3adaHUX TAKTHKO-
TEXHIYHUX BUMOT.

CyuacHuii ctan npo6jaemu. [ mojadyi KOMOAKTHOrO abo PO3MMIICHOIO CTPYMEHS pi-
JIMHU Y BOTHHMILE MOXKEX1 B OUIBIIOCTI BUIAJKIB BUKOPUCTOBYIOTh MOXKEKHI pydHi Ta JadeTHi
CTBOJIH, SIKI IPUETHYIOTHCS 70 HallipHOro natpyOka. Hampukiaz, 1oBXHHA BOASHOTO KOMITAKT-
HOTO CTPYMEHS JIJIsl PYy9HUX TOXKEKHUX CTBOJIIB KOJIMBAETHCS B MeXax BiJ 28 M 10 32 M, a po3-
nuieHoro 3 KyroM (akena 60° - o 12 m [1]. s naderHux cTBOIIB, BHACTIIOK 301IbIICHHS Mi-
ameTpa HacaJKu, i JOBXKUHU MPUOIH3HO 30UTBIIYIOTECS B 2...2,5 pa3u . AJe 11e He MiABUIILYE B
OUIBIIOCTI BUMAJAKIB 3HAYHOI €(DEKTUBHICTh IOKEKOTACiHHS, TOMY I10 KOMIIAKTHUH CTPyMiHb
OJIHOHUTKOBHHM 1 MOrO [ HA BOTHUIIIE TOKEXI1 MPEICTABISETHCS Y BUTJIAI TOYKOBOIO TacCiHHS,
a po3nuieHui ¢aken B OLIBIIOCT] BUMAAKIB BUKOPUCTOBYETHCS ISl OCA/PKEHHS MPOJYKTIB IO-
pinHs. Tomy, 3 METOI0 yJJOCKOHAJIEHHS Ta MiABULICHHS €(eKTUBHOCTI MPOLIECY TaCiHHS MOXKEXI 1
Ha IMiJICTaB1 aHaNi3y ICHYIOUMX METOMIB [2] 1 TEXHIYHUX 3aCc00iB MOXKEXKOracinus, y JIbBiBcbkoMy
IHCTUTYTI MOXKEXKHOi Oe3meku Oyna po3pobiieHa KOHCTPYKLIs JiaheTHOro BiOpaliifHOIro CTBOJIA
[3], sixa HabaraTo 30i1blI1y€e eEKTUBHICTD MOXKEKOTACIHHS 3aBIAKH 301IbIIECHHIO TUTOIII TOKPHU-
BY BOTHHUIIA MIPH 3HAYHIM CHIIl HAamopy KOMIIAKTHOTO cTpyMeHs. Hanpukinan, npu BCTaHOBIEHI
ctBoia mix kyrom 10...15° noBkuHa KOJIOBOIBUHTOBOTO cTpyMeHs gocsrae 30...35 M 3 IIIoIIero
nokpusy 28 m? [4].

Ha puc. 1 300paxeHo 3araibHUil KOHCTPYKTUBHO-KIHEMAaTUUHUI BUJ JlageTHOro BiOpariiii-
HOT'O CTBOJIA 3 MEXaHI3MOM peryitoBaHHs (pOPMU KOMITAaKTHOTO CTpyMeHs [5].

MexaHi3M peryioBaHHS BEPTUKAIBHOI Ta TOPU30HTAIBHOT JKOPCTKOCTEH peCOpPHOT MiBICKH
CKJIAJIAETHCS 3 YOTHPHOX BEPTHKAIBHUX MPUTHCHUX TOMyIIoK 15 (1Mo B i KOKHY pecopy), sKi 3a
JIOTIOMOT'OF0 THYYKHX IDIaCTHH 16, 1110 MaroTh May TOpU30HTAIBHY Ta 3HAYHY BEPTHUKAIBHY KOPCT-
KOCTI, KpIIUIATBCS 10 KopoMucia 21, Ta 4OTHPhOX TOPH3OHTAIBHUX MPUTUCHUX MOAyIIok 19, sxi
3akpimieHi Ao mroka 22. [Ipu nepeBeneHHi pyuku nepemukaya 20, B monoxenss ,B”, ,H”, au I,
BEPTHKAIIbHA TATa 24 Jli€ Ha BiCh MPHUBOAY 23, BHACIIIOK YOTO 3MIHIOETHCS TIOJIOKEHHSI IITOKA 22,
Ta Kopomucia 21, 1o sSKux npueaHaHi BepTUKaIBHI 15 Ta ropu3oHTanbHI 19 MPUTHCHI TOXYIIKH i

SIKI CBOEIO JIIEI0 OOMEXYIOTh PYX PECOPHOI ITi/IBICKH, TOOTO 3MIiHIOIOTH ii )KOPCTKICTb.



26 13 13

Puc. 1. KoncmpykmugHno-KiHemamuyuHna cxema aagemnozo eiopayiiinozo cmeonaa. 1 -
ONOpHA 0CHOBA; 2 - wiapHipHe 3'€OHaHHA;, 3 - HepyXoma OoCHos8a 8ibpayitinozo cmoaa; 4 - pyuka
Kepysantsi, S5 - npueio 0bepmosozo pyxy, 6 - pecopna niosicka pyxomoi yacmunu 8io6payitino2o
cmona; 1 epxusa yacmuna cmoia, sKka 8iopye; 8 - niowunnukosi onopu eany oucobaraucis; 9 - ean
oucoanancis;, 10 - oucoanancu; 11 - eracmuuna mygpma; 12 - nputimanvuuii kopnyc; 13 - cmeon;
14 - uanipnuii nampybox; 15 — npumucna nodywrxa (6epmuxanvha); 16 —enyuxa niacmuna; 17 —
npyoicuna; 18 — ynopna waioa; 19 - npumucna nodywika (eopuzonmanvua); 20 — pyuka - nepemuxay;
21 — kopomucno; 22 —wmox; 23 — sice npugody mse, 24 — eepmukanvia maea, 25— wmoexay; 26 —
KON0BO2BUHMOBUIL AOO0 eNiNCO26UHMOBULL KOMNAKIMHUL CIMPYMIHb DIOUHU.

MexaHi3M peryaroBaHHs BEpPTUKAIBHOI Ta TOPU3OHTAIBHOI JKOPCTKOCTI pECOPHOT Mi/IBICKH 6,
Ipaiioe TakuM YiHOM. [Ipu mepeBeneHHi pydku - nepemukau 20, B nonoxenus ,, [ (puc. 1) Bep-
THKaJbHA TsATa 24 /i€ Ha BiCh MPUBOJY 23, sIKa 3MIHIOE TIOJIOKEHHsI KopoMucia 21, BHACITiIOK 9oro
BEPTUKAJIbHI IPUTUCHI MOAYIIKU 15 epexosTh y BEpXHE MOJIOKEHHS Ta OOMEXYIOTh PyX PECOPHOT
nigBicku 6, mo BepTUKaii (30UIBLIYETHCS BEPTUKAIBbHA KOPCTKICTh MiBICKH) MPU IIbOMY €JIIICOT-
BUHTOBHUM HANpPsIMOK PyXy KOMIIAKTHOTO CTPYMEHS piiMHU HaOyBa€e ()OPMHU FOPU30HTAIIBHOTO EJIil-
cy

[Ipu mepeBeneHHI pyvKH - IEpeMHUKad B TOJIOKEHHS , B” BepTHKanbHa TaTa 24 11i€ Ha BiCh
OpUBOAY 23, 1110 3MIHIOE TIOJIOKEHHS KOpoMmucia 21, BHACTIJOK YOro BepTUKAJIbHI IPUTHUCHI MOy~
ke 15 BiIXOAATH Bil pECOPHOI MiABICKUA B HIDKHE MOJIOKEHHS, @ TOPU30HTAJIbHI MOAyIIKU 19, mif
J€r0 MTOKA 22, Ha SIKHiA, B CBOIO Yepry, TIOTh MTOBXadi 25, 00MEXYIOTh PyX PECOPHOT IMiBICKH 6
[0 TOPU30HTAII, 1110 IPUBOJUTH O 30UIBIIEHHS TOPU3OHTAIILHOT KOPCTKOCTI mijBicku. [Ipu npomy
eJIICOrBUHTOBHUI HANPSIMOK pyXy KOMIAKTHOTO CTpyMEHs pituHu HaOyBae (popMU BEPTHKAIBHOTO
erirncy.

[Ipu nepeBenieHH] pyYKH - IEpeMUKaY B MOJI0KeHHs ,, H”, ropu3onTanbHi 19 Ta BepTHKAIb-
Hi 15 npuTHCHI NOAYIIKU MEPEXOAITh Y HEHTpallbHE MOJI0XKEHHS, TOOTO BIAXOIATH Bl PECOPHOI

miBICKH 6 1 He OOMEXYIOTh il pyX. B IbOMy BHUIIa/IKy pyX KOMIAKTHOTO CTpyMeHs 26 piiuHu HalOy-

Ba€ KOJIOBOTBUHTOBOI (hOpPMHU.



OnHUM 3 OCHOBHHUX €JIEMEHTIB KOHCTPYKIIi JadeTHoro BiOpaiiifHOro CTBOJIA € pecopHa
nizBicka 6 (mpyxHi B’ s131), sika MOXKe OyTH BUTOTOBJICHA Y BUIVISAI CTAJICBUX IUIOCKUX PECOp, Bij
BUOOPY KOHCTPYKTHBHHUX YHNHHHUKIB SIKUX 3aJIEKUTh SIKICHa poOOTa CTBOJIA.

Meta po6oru. Po3pobuTti METOAMKY pO3paxyHKy IUIOCKHX NPYXHHX B'si3ed (pecopHOi
niBicku) JadeTHOTO BiOpaIiifHOTO CTBOJIA.

Po3paxyHok miockux npy:kaux B’ sizeid. Jyis miBkpyriioi pecopu (puc. 2) BepTHKaIbHE

HepeMillleHHS KiHIIEBOTO mepepi3y, To0To aedopmairis f, Moxke OyTh BU3HAaYCHE 3a BUpa3oMm [6]

3 3
f=157100 = g7 MR D)
El Ebh

ne N — BepTukanbHe HaBaHTaXEeHHs Ha 0/1HY pecopy, H; Ry — paniyc kpuBusHu pecopu, mm; E —
Motynb nipykeocti, MITa (st crani E = 2:10° MITa); | = bh%12 — momenT inepuii nepepisy,
mm*; b — mupuna pecopu, MM; h — TOBIIHEA pecopH, MM; M — Maca eJIeMeHTIB TaeTHOro CTBO-
Ja, SIKi B Ipo1ieci Horo poOOTH KOIMBAIOTHCS, KI'; § — MPUILBUAILICHHS BUIBHOTO Ma{IHHS, m/c?,
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v
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Puc. 2. Cxema nasanmasicenns pecopu.

3ruHaro4Yuii MOMCHT B 3aII_ICMJ'IeHHi Bi,[[ BCPTUKAJIBHOI'O HABAHTAKCHHSA (O,[[HiCI OIlOpHU pe-

copu) N = mg/4 MmokHa BU3HAYHTH 32 3AJICKHICTIO

M = NR,, H'mm. )

Hanpyxenns 3runy B30Bx ocl Y OyIyTb TOpIBHIOBATH

=15 rL?]RO £[s ], MITa 3)



ne W= bh?/6 — MOJIIPHUI MOMEHT 1Hep1ii B30BXK oci Y, MM3; [0] — nonycTuMe HanpyxeHHS Ha
3ruH, MI1a.
Awmmutityaa KonmBanb A gadeTrHoro crBosa gopiBHioe aedopmariii pecopu f. Tomi, Buxo-

T4 13 3aexHocTi (1), MoXHa 3amucaTu

3
A=47 TR (4)
Ebh?

[TorpiOHa mupuHa pecopu b Moke OyTH BU3HAYCHA 3 BUKOPUCTAHHSM 3aJIeXKHOCTI (3)

b3 1,5mg;R°2, MM. 5)
[s]h

[Ticns mincranoBku 3HaueHHs h 3 3anexnocri (4) B (5), oTpuMaeMo B KiHIIEBOMY Pe3yIlb-

TaTi 3HAYCHHS IIIUPUHU PECOPHU

22
b3 0,153% M. (6)
S

[Ticiis BU3HAYCHHS IIMPUHK pecopu D Ta mijicTaHOBKH B 3asiekHICTh (4), B KIHIIEBOMY pe-

3yJIbTaTI OTPUMAEMO 3HAUCHHS ii TOBIIMHH h

h=1675R,3/ E”Eb MM @)

Hpuxiaan. BusHauutu po3mipu MomnepeyHoro nepepisy IUIOCKoi pecopu BiOpawiifHOro

naderHoro cTBOJNA, SAKIIO paaiyc ii kpuBu3zHu Ry = 200 MM, MOAYIIb IIPYKHOCTI MaTepialy peco-
pu E = 2:10° MIla, ammiityna konuBanb A = 20 MM, Maca eJIeMeHTIB 1a)eTHOTO CTBOJA, SIKi B
npotieci ioro podoTu KoauBarThest, M= 50 Kr, JomycTUMi HanpyXeHHs Ha 3ruH [o] = 215 MIla

[7].

Po36 si3anns. Busnayaemo mupuny pecopu b 3a Bupazom (6)

2 p2 5 )

» 15mm .
[s] 3 R03 215° x200°

[Ticns migcTaHOBKY 3HaYCHHS D B 3a1eKHICTH (7), OTpUMaEMO



h=1675R,3| 19 = 167550005 - 081 5g.,.
EAD 2x10° 2045

Bionosios. h = 6,8 mm; b = 15 mm; marepian — cranb 651.

BucHoBkHU

1. Po3po6iieHo METOAMKY OOTPYHTOBAaHOTO BUOOPY KOHCTPYKTUBHUX YMHHHUKIB IJIOCKUX
HPY)XKHUX B’ i3l pecOopHOi MiABiCKM JadeTHoro BiOpariitHoro cTBoiIa.

2. OTpuMaHO 3aJIeKHOCTI U1l BA3HAYCHHS IIUPUHH ITIOCKOT PECOPH 13 YMOBHU MIITHOCTI
Ha 3TYH Ta TOBIIMHH, 1110 JJA€ MOYJIMBICTh BPaXOBYBAaTH MaKCUMAIIbHY aMILTITYy KOJIMBaHb
CTBOJIA, TOOTO BiOpytOUOi YacTUHU Jadera.

3. IlpeacraBieHi 3a1eKHOCTI Ta peKOMEH 1Al 1al0Th MOXJIUBICTh IIOBHOIO MipOIO PO3-
poOuTH ONTUMAIbHY KOHCTPYKIIIO IIJIOCKOI PECOPHOI MiABICKHU J1aQeTHOro BiOpaLiiHOro CTBOJIA

B 3aJIC)KHOCTI BiJ] HEOOX1HUX TaKTUKO-TEXHIYHUX BUMOT J0 HOro poOOTH B 3aJlaHUX YMOBAX.
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