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PO3PAXYHOK IIPYKHUX B’ SI3IB IA®ETHOI'O
BIBPALIIMHOI'O CTBOJIA

Po3risHyTO METOANKY PO3paxyHKY NMPYXKHHUX B'A31B PECOPHOI MiIBICKM JIahETHOTO Bi-
OpartiitHoro cTBoa. OTpUMaHO 3aJEKHOCTI A1 BU3HAUYEHHS JiaMeTpa APOTY CTaleBOl HMIIHA-
PUYHOI TPY>KUHH Ta KIJIBKOCTI i BUTKIB B 3aJI€)KHOCTI BiJ aMIUTITYIW KOJMBaHb i CTaTHYHOL
0Ca/IKU TIPYKUHU. Pe3ynbratn po60oTH MOXYTh OyTH BUKOPHUCTAaHHI IPH pO3pO0IIeHI KOHCTPYK-
il madeTHOTO BiOpalifHOTO CTBOJA AJIS 33JaHUX TAKTHKO-TCXHIYHIX BHMOT.

CyyacHmii crad npo6iaemu. /[y nogayi KOMOAKTHOTO ab0 PO3MUIIEHOTO CTPYMEHS pi-
JMHU Yy BOTHHMIIE MOXKEX1 B OUIBIIOCTI BUINAJKIB BUKOPUCTOBYIOTh MOXKEXKHI pyuHi Ta JadeTHi
CTBOJIH, SIKi IPUETHYIOTHCS IO HAMipHOTO matpyOka. Hampukimas, 1oBXKHHA BOIASHOTO KOMITAKT-
HOTO CTPYMEHS JUIsl PYYHHX IOKESKHHUX CTBOJIIB KOJIMBAEThCS B Mexax Bij 28 M 10 32 M, [1] a
po3nwieHoro 3 kyrom ¢akeny 60° - mo 12 m . Jnsg nadeTHUX CTBOJIB, BHACTIAOK 301IbIICHHS
JiaMeTpy HacaJKH, i JOBXKUHU MPUOIH3HO 301UTbIIYIOTHCS B 2...2,5 paszu . Ane 1e He gae B 0i-
JBIIOCT] BUMAJIKIB 3HAYHOI €()EKTUBHOCTI MOKEKETACIHHSI, TOMY 1[0 KOMITAKTHUH CTPYM OJTHO
HUTKOBUM, TOOTO HOro i Ha BOTHUILE MOXKEX1 Y BUTJIAAI TOYKOBOTO T'aCIHHS, a PO3MUIICHUM
(aken B OUIBILIOCTI BUIAJKIB BUKOPUCTOBYETHCS ISl OCA/KEHHS MPOAYKTIB ropiHHsa. Tomy 3
METOI0 YIOCKOHAJIEHHS Ta IMiJIBULICHHS €(EeKTUBHOCTI MPOLECY TaciHHs IMOXKeX1 Ha IMiJCTaBi
aHaJIi3y ICHYIOUHMX METOJIB 1 TEXHIYHUX 3aC001B MOXKEKOraciHHA y JIbBIBCbKOMY 1HCTUTYTI IO-
XKEKHOI Oe3reku Oyna po3po0iieHa KOHCTPYKIIis jaderHoro BiOpartiitHoro cTBoja[2], sika HabOa-
rato 301IblIye epEeKTUBHICT MOKEXKETAaCIHHSA 32 paXyHOK 30UIbIIEHHS IO TOKPUBY BOTHUIIA
IpU 3HAUHIN CHJII HAoOpy KOMIAKTHOIO cTpyMeHs. Hampukiaz, npu BCTAHOBJIEHI CTBOJA Mij
kyrom 10...15° noBxuHa K0JI0BOrBHHTOBOTO cTpyMeHs focsirae 30...35 M 3 riomieto mokpusy 28
M.

Konctpykuisa nagerHoro BiOpariiiHoro crsojia 300paxena Ha puc. 1. Jlagernuii BiOpa-
LIAHUI CTBOJI CKJIQIA€THCS 3 OMIOPHOT OCHOBHU 1, Ha sIKiif 3a JJOMTOMOTO0 MAPHIPHOT'O 3’ €JTHAHHS

Puc. 1. JlageTHnii Biopauiiinuii creo..

2 3aKpiluleHa HepyxoMa OCHOBa BiOpawiiHOro croja 3 1 3 KOO 3'€HaHA pyuka KepyBaHHs 4.
Jlo HepyxoMO1 OCHOBH BiOpamiiHOTo cToja 3 332 JOIIOMOTOK) PECOPHOI MiIBICKH 6 TIPUETHYETHCS
BEpXHS YacTUHA CTOJa /, fiKa B Ipolieci poOoTH JadeTHOro cTBojia BiOpye. 3 HHUKHBOI CTOPOHH
cToJa 7 3aKpIIUICHO Ha IiIIMITHUKOBHUX oropax 8 Bai aucOananciB 9 3 qucdanancamu 10, sxuii
oTpUMye 00epTOBUH pyX uepe3 enacTuuny Mydty 11 Big mpuBoay 5, 1mo po3miiieHuit Ha Hepy-
XOMili OCHOBI BiOpamiiiHoro crona 3. Ha BepxHiii yacTuHi cTojia 7 3aKpiluIeHO MPUHMAabHUMA
kopiyc 12 3i crBosniom 13, 1o npuiimansHoro kopmyca 12 nin’ eanyeTbest HanmipHUM naTpy6ok 14.



Jladernuit BiOpariitHuii cTBOJ mpamroe TakuM duHOM. [Ipu obepranni mucbamancis 10
BiZ mpuBOAy 5 HaBKOJO cBOET oci X (puc. 1) BUHHMKAE BiIIEHTPOBA CUIIA, SIKA 1 TPUBOAUTH B KO-
JUBHUN pPyX CTUT 7 pa3oM 3i cTBoioM 13, sSKHid )KOPCTKO 3aKPIIUICHO Ha HHOMY. SIKIO >KOpCT-
KICTh pECOpHOI MiJBiCKU 6 Oy/e 0JHAKOBOIO B BEPTUKAJbHIN Ta FOPU30HTAIBHIN IUIOMIKMHAX, TO
ctin 7 nmpu obepranHi aucOananciB 10 Oyne BUKOHYBATH KOJIOBI KOJIMBAaHHS HABKOJIO Oci X, IO i
Jla€ MO>KJIMBICTh CTBOPUTHU MPU BUXOI 31 cTBoJA 13 mijl THCKOM KOMIAKTHOT'O CTPYMEHS PiIUHU
15 #ioro xoJyi0BHiA PyX 3 MEPEMIIIEHHSM 10 TBUHTOBIHM JiHIT B3JOBXK OCl X.

3MIHOIO JKOPCTKOCTI peCcOpHOi MiABICKH 6 y rOpU30HTAIbHIN a00 BEepTHUKAIbHIN IIONIH-
Hax JadeTrHoro BiOpaliifHOrO CTBOJA MOYKHA JOCATTH ENIINCOIBUHTOBOIO PYXY KOMIIAKTHOIO
cTpymens piguau 15 B310BxK oci X.

OnHUM 3 OCHOBHHUX €JIEMEHTIB KOHCTPYKIIi JadeTHOTO BiOpaIifHOro CTBOJIA € PEecopHa
migBicka 6 (mpykHi B's3H), sika MOKe OyTH BHTOTOBJICHA Y BHUIVIAII CTAJICBUX IWIIHIPUIHUX
pyxuH abo pecop, BiJl BUOOPY KOHCTPYKTUBHUX YMHHHKIB SIKUX 3aJIEKHUTh sIKICHA poOOTa CTBO-
na.

Meta po6oTn. Po3poOuTn METOINKY pO3paxyHKY MPYXKHUX B 513iB (PECOPHOI IMiIBICKH)
nadeTHoro BiOpaLifHOro CTBOJIA.

Po3paxyHoxk npy:kuux B’ si3iB. CymapHa *OpCTKICTb Cs IPYKHUX B’ 531B JiaheTHOTO BiO-
paLiifHOrO CTBOJIA BU3HAYAE BIIACHY YAaCTOTY HOT0 KOJUBAHB [3]

= p’m, H/m (1)
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ne F — HaBaHTa)XeHHs Ha MPYXHI eleMeHTH TiaBicku; f — negopmartis miaBicku (MPyXUHU) i
miero cun F; p — BacHa yactora KOJWBaHb BiOPYyHOYOro BepxHbporo croja 7 (puc. 1) pasom 3i
CTBOJIOM, SIK1 3aKPITUICHI JI0 MiBICKH; M — Maca YacTUH JapEeTHOTO CTBOJIA, SIKA KOJIUBAETHCS.
3rigHo 3anekHOCTI (1) 30UTBLICHHS KOPCTKOCTI MPYXHUX B’ A31B MPUBOAUTH JO IIiJIBHU-
IIICHHS BJIACHOI YaCcTOTH KOJMBaHb. Ha mifcTaBi pe3ynbTaTiB H0CiKeHb [3] BCTAHOBIICHO, IO
U1 BiOpaliiiHUX yCTaTKyBaHb HallKpallle BUKOPUCTOBYBATH 3apE30HAHCHUM peXUM poOOTH, IS
SAKOTO p < m, Ie @ — KyTOBa MIBUJKICTh Bana aucOananciB. [ 3a10BONIeHHS 11i€] yMOBU peKo-
MEHJIOBAHO IIPH MPOEKTYBaHHI BIOpaLIMHUX yCTaTKyBaHb NMPUIMATH CIIBBIIHOIIEHHS BJIACHUX 1
BUMYIICHUX KOJMBaHb B MeXax (p /wz) =0,4...0,6. Toni piBasiaus (1) MoxHA 3amKMCaTH TaK
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Cs = m = (0,4...0,6)wm, H/m. (2
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3a yMOBOIO pIBHOBAaru HI>KHbOI YACTUHU MPYKUHU PECOPHOI M1ABICKM BU3ZHAYAEMO, 1110 Y
JIOBIJILHOMY Iiepepi3i BUTKa Ai0Th KpyTHUi MomeHT T = 0,5FD, ne D — cepeaniii niametp npy-
KUHH, Ta onepeyHa cwia F = Mg, sKi COpUYUHSIOTH BIANOBIIHO KPY4Y€HHs Ta 3pi3 BUTKa. Hex-
TYIOUH KYTOM MiTHOMY BUTKIB @, SKHI Ui AJis1 OUTBIIOCTI MPY>KUH MEHIIUN HIX 10...120, a Ta-
KOXX HaNpyXCHHSIMH 3pi3y BiJ MOMEPEYHOi CHIIM, HANPY)KEHHSI KPyYSHHsI BUTKIB MOYKHA BHU3HAa-
YUTHU 32 BUPA30OM

TK _ 8FDK

t=—=—7, ©)
w, pd?

ne F = Cs(Amax + T); Amax — MakcuMalibHa aMILTITYIa KOJMBaHb B HAINIpaBiieHi oci nmpyxuHwu; f =

14

= mg/Cs — craTHyHa OcaJKa NMPYKUHH Bij Bard BiOpyro4oi yactuau nadera; K = 1+E - Koe-



¢imienT, mo BpaxoBye kpuBu3Hy BUTKiB; C = D/d — ingekc npyxunu (C = 4...12), sixuii 3aie-
XHTh BiJ aiameTpa d BUTKIB (ApoTy) mpyxuHu (uis 301IbIIeHHS moaaTiuBocTi iHaeke C npu-
3

. : d . .
iMaroTh sikoMora Oinbmm) [4]; W, = pl—G - IOJIIPHUN MOMEHT OIIOpY Iepepi3y BUTKA.
YMOBY MIIIHOCTI BUTKIB IPY>KHHH Ha OCHOBI Bupasy (3)

_ 8cs (A t F)KC
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t £[t], (4)

ne [7] — momycTHMi Hampy>KeHHsT KPY4YCHHSI BUTKIB MPYXUHH; B CEPEIHBOMY UIS MPYKUHHUX
craneii [7] = 370...400 MI]a.
[ToTpiOHMIT 1laMeTp ApOTY NPYKUHH 13 YMOBHU MIITHOCTI BUTKIB MPYKUHU HA OCHOBI BU-

pasy (4) 6yne

4o o[ (Au + DKC
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[Tpu po3paxyHKax 3HAUYCHHIM Amay 33/1aI0THCS B Mexkax 5...20 MM B 3aJI€)KHOCTI BiJ| TaK-
THUKO-TEXHIYHUX BUMOT JI0 Ja(eTHOTrO BiOpaliifHOTO CTBOJA, TOOTO B 3aJIEKHOCTI BiJl HEOOX1AHOT
TUTOIIII TOKPUTTS BOTHHUIIA TIOXKEKI KOJIOBOTBHHTOBIM KOMIIAKTHUM CTpyMeHeM piauHu. Hampu-
KJ1a/1, TpU Ayex = 5 MM 1 pO3MillIEHH] CTBOJIA Y TOPU30HTAIBHOMY IOJIOKEHH1 Ha BUCOTI 2 M Bif
MOBEpXHi 3eMuti Tipu pobodomy TrcKy piguau 400 kIla 7OBXKHHA KOJIOBOTBUHTOBOTO CTPYMEHS
3HaxoaUThCA B Mexkax 20...23 M 3 KiHIIEBUM paAiycoM Ry, = 2 M, TOOTO miIomieto MoKpuBy MpH-
6um3HO 12,5 M2, [Tpu 361mb11IeHT Aax TIOBKHMHA KOJIOBOTBUHTOBOT'O CTPYMEHS 3MEHIITYETHCS, ajie
301IBIIYETHCS TUI0IIA TOKPUBY.

JiameTp ApoTy NpyKUHH JJa€ 3MOTY BU3HAUUTHU CEpeHIN Ta 30BHIIHINA D, niamerpu
HPY)KUH!

D= Cd; D,=D + d. (6)

Yuciao pO6OLII/IX BHUTKIB MPYXUHU MOXHA BU3HAYUTHU 3a 3aJICKHICTIO

4
= G )
8(Ang, + F)D
nie G — MOJIyJIb TIPY’KHOCTI IIpH 3CyBi MaTepiany mpyxuan (s crani G = 8-10" MITa).
[ToBHE yMCI0 BUTKIB IPYKUHU i, Oyze
in=1i+ (15..5). (8

Bucnosxu
1. Po3pobiiena MeTouKa o0IpyHTOBAHOTO BUOOPY KOHCTPYKTUBHUX YHHHUKIB MPYKHUX
B’ 5131B pecopHOi MiJBICKH J1a)eTHOTO BiOpauiiHOro CTBOJIA.
2. OTpuMaHa 3aJIeXKHICTb U1l BA3HAYCHHS JlilaMeTpa IpOTY MPY>KUHH 13 YMOBH MIITHOCTI
BUTKIB IIPY>KUHU J1a€ MOXKJIMBICTh BPaXOBYBAaTH MaKCUMAJIbHY aMIUTITYly KOJIMBaHb CTBOJIA Ta
CTaTUYHY OCaJIKy IPYXUHH BiJ Baru BIOpyrO4oi YaCTUHU JadeTa.



3. [IpencrariieHi 3aJIeXKHOCTI Ta pEKOMEHIAINIT Tal0Th MOXKIIUBICTh B TIOBHIHM Mipi po3po-
OWTH ONTUMANILHY KOHCTPYKIIiIO J1aheTHOTO BiIOpAIiHOTO CTBOJIA B 3aJICXKHOCTI BiJl HEOOX1THUX
TaKTHKO-TEXHIYHUX BHMOT JI0 HOTO pPOOOTH B 3aJ]aHMX yMOBax.
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