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OBIPYHTYBAHHS PAIIIOHAJIBHOI OPTAHI3AILIIT EKCILTY ATALI
KAP'€EPHUX ABTOCAMOCKHU/IB

Meta. OCHOBHOIO METOIO POOOTH € BCTAaHOBJIEHHS 3aKOHOMIPHOCTEH, 1[0 HOB'SI3YIOTh TIPHUYOTEXHIYHI YMOBH €KCILTY-
aTaii Kap'epHUX aBTOCAMOCKHJIIB 3 OpraHi3aliifHUMU 3aX0JaMH 1X BUKOPUCTAHHS JUIsl OOIPYHTYBaHHSI METOJIB YIIPABIiHHS
iX pecypcoM B eKCTpEeMalbHHX YMOBaX BEICHHS TipPCBKHX POOIT, IO JO3BOJIUTH MiJBHUIINTH ePEKTHBHICTh TPAHCIOPTHHUX
CHCTEM B IPOILIECi PO3BUTKY Kap'epa.

Metoau aocaigxeHHs. Y poOOTi BUKOPUCTOBYBABCS KOMIUIEKCHUN METOJI AOCIIIKEHB, 10 BKIFOUAE aHAI3 1 HAYKOBE
y3araJbHeHHS] HAyKOBO-TEXHIYHOI iH(popMalii. 3aCTOCOBaHI MPOTrpaMHO-IITBOBHI METOJI, JIOTIYHUH 1 MaTeMaTHIHI METOIH,
Ha SKUX 0a3yBayacs METOJIOJIOTIS TEOPETUIHUX TOCITIKeHb poboTH. Ha mizcrasi aHami3y MociipkeHb PO3TIHYTa eEKTH-
BHICTh BUKOPHCTAHHS HOBUX TEXHIYHUX PIllIeHb, CIPSMOBAHIX Ha MiBHIIEHHS MPOIYKTHBHOCTI Kap'epHOTO aBTOMOOUIBHO-
IO TPaHCIOPTY. TaKoX 3aCTOCOBYETHCS Psii NPUBATHUX METOJIB: CTPYKTYPHO-CTaTUCTUYHHH 1 IPOrpaMHO-LIUILOBUH aHAI3,
FiMOTETHYHHI 1 aKCIOMAaTHYHHUI METO/IH, & TAKOXK METOJI IHTEepIpeTallii

HayxoBa HoBM3HA. HayKoBy WiHHICTH MPEICTaBISIOTH: - 3alPONOHOBAaHA Kiacu@ikalis YMOB eKCIUTyaTallii cucTeMm
Kap'epHOTO aBTOTPAHCIIOPTY IO KOMIIEKCHOMY KPHTEpil0, 3aCHOBaHA Ha CTPYKTYpPHOMY B33a€MO3B'I3Ky HayKOBO-TEXHITHHX
pileHp Mmoo 3a0e3nedeHHs e()eKTHBHOCTI CHCTEMHU Kap'€pHOT'O aBTOTPAHCIIOPTY TIIMOOKUX Kap'epiB; - METOIMYHI 3acaad
OLIIHKH 1 (hOPMYBaHHS SKOCTI Kap'epHUX CAMOCKHIB, a TAKOXK BUOOPY ONTHMAIBHOI MOZENI ISl KOHKPETHUX TipHHYOTEXHi-
YHAX YMOB €KCIUIyaTalii; - BCTAaHOBJICHI KUIbKICHI 3HAQUSHHS 1 3aKOHH PO3IOJUTY ITOKAa3HUKIB HaJiifHOCTI aBTOCAMOCKHIIB,
BUKOPUCTAHHS SIKMX B METOAMII PO3PAaXyHKY NMPOJYKTHBHOCTI BaHTA)KHO-TPAHCIIOPTHUX KOMIUIEKCIB J103BOJISIE OOIPYHTOBA-
HO BHU3HAYATH HEOOXIJHY KUTbKICTh 00 JHAHHS 1 KMOBIPHICTh BUKOHAHHS BUPOOHUYOT MPOrpaMu Kap'epa MpHU ONepaTUuBHO-
MY IUTaHyBaHHI.

[pakTH4HA 3HAYUMICTH POOOTH TOJISTAE B TOMY, II0 po3pobieHa MeToanka 300py Ta oOpoOku iH(opMaIii, mo m0-
3BOJISIE BPAaXOBYBATH IIPAIE3JaTHICTh Kap'epHOTO aBTOTPAHCIOPTY B 3aJaHUX TiIPHHYOTEXHITHHX YMOBAX 3 ypaxyBaHHSIM
CXEMH PO3CTAHOBKH i THITY aBTOMOOLTIB-caMOCKIIiB. Ha mifcTaBi METOAUKH CTPYKTYPHO-CTATHCTHYHOTO aHATi3y BUSIBICHO
JeTati 1 By3JH, 10 JIMITYIOTh HQJIHHICTh Kap'epHUX aBTOCAMOCKHIIB.

Pe3yabsTaT: po3polieHi anroputMiuHe 3a0e3nedeHHs Ta MeTOAMKa ONTHMI3alil epeKTHBHOCTI eKCIUTyarallii BeIuKo-
BaHTKHUX aBTOCAMOCKHIIB 1 SKOCTI OpraHizallii TpaHCIIOPTHOTO MPOIIECY, BIPOBapKeHHs sikuX B yMoBax IIpAT «IliBHiu-
Huii I'3K» 103BosIsIE CKOPOTUTH IO MiHIMYMY BTpaTH po0O0OYOro yacy Ha BUKOHAHHS JOIMOMDKHUX OIepariii i 3MeHIHTH B 1,2
pasu 3aranbHe yncio noctiB TO i TP, a Takosx 3011bmmnTH KoeillieHT BUKOPHCTAaHHS KajeHaAapHoro ¢poHty yacy Ha 14-17%.

KurouoBi ciioBa: BeIMkoBaHTa)XHI aBTOCAMOCKHUIU, OpPraHizallis JOOMDKHHX poOiT, BHYTPIIIHBOKAP'€PHU ITYHKT.

doi: 10.31721/2306-5451-2021-1-52-58-64
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IIpoOaema Ta ii 3B'130K 3 HAYKOBMMH i NPAKTHYHUMHU 3aBJAaHHAMH. [Ipoluiec TpaHCIOPTYBaH-
HS TIPHAYOI MacH aBTOMOO1IEM-CaMOCKHIOM CKJIIQAA€ThCs 3 MOBTOPIOBAHUX ITMKIIB. KpiM omeparriid,
10 BXOMSITH B MUK IEPEBE3€HBb T1PChKOi MACH, CJIiJ BHIUTATH OIeparlii, 10 HaleXaTh 10 3MIHHOTO
UKy eKCIUTyaTallii aBTOMOOUTIB-caMOCKUIIB. [0 1UX JHONMOMIXHHUX OIEpailiid BiAHOCATHCS IMojaavya
aBTOMOO1JIA 3 aBTOTPAHCTIOPTHOTO TeXy U poOOTH B Kap'epi 1 TOBEpHEHHS B HBOTO, 3TiTHO A0OOBO-
My pexXuMy poOoTH Kap'epa. ABTOMOO1TB-CAaMOCKH]] 3aPaBIISIOTh TATMBOM TIPH TOAadl HOTo 3 aBTOT-
PaHCMOPTHOTO 1IeXy abo MpH MOBEPHEHHI B HHOTO, a TAKOXK MpH poOOTI B Kap'epi.

[Iporecu miATPUMKH MPANE3IaTHOCTI Ta eKCIUTyaTallii aBTOMOOITiB-CAMOCKHU/IIB BEIMKOI BaHTa-
JKOTTI THOMHOCTI TIPH BiAMPAIIOBaHHI TIIMOOKUX TOPH30HTIB Kap'epiB XapaKTePU3YIOThCS TAKUMH OCO-
OIMBOCTSIMHU:

Yyepe3 CKOPOUYEHHS MapKy MallliH B 3HAYHIM Mipi BTpavaroThCsl BIACTUBOCTI OHOPIAHOCTI i Maco-
BocTi ipu BukoHaHHi TO 1 TP;

31 30UTBIIEHHAM TIMOWHU Kap'epy 1 MOTIpIIEHHSIM TIpHHYOTEXHIYHUX YMOB eKCIDTyaTarlii 6e3re-
PEPBHO 3pOCTa€ MUTOMA Bara PEMOHTHO-TPOQITAKTHYHUX POOIT, IO MPU3BOAUTH IO CKOPOUCHHS
TPHUBAJIOCTI Mepe0yBaHHsS aBTOMOOITIB-CAMOCKUAIB B POOOTI, a TAKOX 3pOCTAE HEPIBHOMIPHICTH BH-
MOT Ha BUKOHAHHS PEMOHTHHUX POOIT;

pasoM 3i 30unbIIeHHsIM 00csTiB podiT Mo TO i TP aBToMoOiTiB-caMOCKHIIB 3pOCTA€ TPUBAIICTD
MiATOTOBYO-IOTIOMIXKHUX OIepaliil i BTpaTd pobodoro yacy, 00yMOBJICHI 301IbIICHHSM BiJIaIe€HOCTI
MiCIIs poOOTH aBTOMOOLITIB BiJl aBTOTPAHCIIOPTHOTO TIEXY.

36inpmenHs cymapHoi TpyaomicTkocti TO 1 TP aBTomM00im1iB-caMOCKHIIB BUKIIMKAHO HE TLTBKH
YCKJIQAHCHHSIM TipHHYOTEXHIYHUX YMOB €KCIUTyaTalii, ajie TaKoX 1 HEOCKOHAJOK OpraHi3ami€elo
eKCIDTyaTallii aBTOTPaHCIOPTHHUX 3ac00iB. Y WX yMOBaX BUTPATH 3MIHHOTO Yacy Ha I[O3MiHHE 00-
CIIyroBYBaHHS, 3anpaBky manuBom, Ha TO, TP i odikyBaHHS peMOHTy TOTpiOHO onTuMizyBaTH. Kowm-
TUIEKCHA OIL[iHKa BCHOTO MPOLIECY eKCIUTyaTallii aBTOCaMOCKHIIB B AaHUH 4Yac BIICYTHS, ajie K came
BOHA JO3BOJIMJIA O iICTOTHO MOJIMIINTH TEXHIKO-€KCIUTyaTalliifHi MOKa3HUKH POOOTH Kap'€pHOTO aBTO-
TPAHCIIOPTY i 3a0€3MeYUTH OOTPYHTOBAHE 1X TUIaHyBaHHS.

AHaJji3 nocaimkens i myomikamiin. HaykoBuMm BupimieHHSM 3aBJaHb 100 3alpOIIOHOBAHUX B
CTaTTI NUTaHb 3akiManucs Oarato BueHux: A.A. Kynemor, I0.A Monactupcekuii, B.B. Kpusna,
E.B. T'opmikos, I1.B. Aptmane, B.Il. Cmupno, M.B. Hdanonos, A.®. Knebanos, A.B. BysHkiH,
LA. JIyiik, I.B. Ky3nenos i 6arato iHmux ¢axisuis. ¥ poboTax HUX aBTOPiB BUPILIYIOTHCSI MUTAHHSI
MiJBUIICHHS €(PEKTHUBHOCTI eKCILTyaTallil BEJMKOBAHTAXKHOTO aBTOTPAHCIIOPTY, PO3POOKHU 1 BIOCKO-
HaJIeHHs MeTo/iB npoBeaeHHs TO 1 peMOHTY Kap'€pHHX aBTOCAMOCKHIIB 3 YPaxyBaHHSAM KalliTaJoMi-
CTKOCTI uX mpoueciB. OfHaK aHaNi3 MepepaxoBaHUX POOIT MOKa3aB, IO A0 TEHEPIiIHBOrO Yacy He-
Ma€ EeKOHOMIYHO OOIPYHTOBAHMX PEKOMEHJAIlIN 110 METOIUII OpraHi3allil JOIMOMIKHUX PoOIT Kap'ep-
HOT'O aBTOTPAHCIOPTY, SIKi BPaxOBYIOTH TiPHUYOTEXHIYHI YMOBH EKCIDIyaTallii i TUIaX PyXOMOTo
CKJIay, L0 3aCTOCOBYETHCS IIPH TPAHCIIOPTYBAHHI IpChKOi MacH.

IlocTranoBKka 3aBaaHHsl. [ JOCSATHEHHS MOCTaBIEHOT METU B poOOTI BUPILIYBAJIMCS HACTYIIHI
3aBJIaHHS:

BUSBIICHHS TIPIOPUTETHUX HAIPSIMKIB ITiIBUIICHHSA PiBHS SKOCTI €KCIUTyaTallii MapKy Kap'epHHX
aBTOCaMOCKH/IIB 1 nepeBipka eeKTUBHOCTI X peasizamii y BUpOOHHYNX yMOBaxX Ha TiPHUYOZOO0YBHHX
mignpuemctBax Kpusbacy;

OOIrpyHTYBaHHSI HOMEHKJIATYPU TOKAa3HHKIB SIKOCTI €KCILIyaTallil Kap'epHUX aBTOCAMOCKHIIB, SKi
BpaxoBYIOTh criennQiky ix poOOTH B 3aI€KHOCTI BiJ] FIpHUYOTEXHIYHUX YMOB;

pO3poOKa METOAMKH HayKOBO-OOIPYHTOBAHOTO IUIAHYBAHHS 1 MPOTHO3YBaHHSA OCHOBHUX TEXHIKO-
eKCIUTyaTaIlifHuX TIOKa3HUKIB pPOOOTH Kap'epHUX aBTOCAMOCKHIB B YMOBaxX BEJICHHS BIAKPUTHX Tip-
HUYUX poOiT Ha pynHuKax Kpusbacy.

BuknagenHst matepiaay Ta pe3yJbTaTH. MakcumainbHa €(eKTHBHICTh NIPU MEPEBE3EHHI TipCh-
KO Macu aBTOMOOIISIMH-CAaMOCKHJIAMHU 3 TJIMOOKHMX TOPHU30HTIB Kap'epiB Moke OyTH IOCITHYTa 3a
PaxyHOK palioHaJbHOI opraHizauii OCHOBHHX (HAaBaHTAXXEHHS, TPAHCIOPTYBaHHS, PO3BAHTAXKEHHS) 1
JTIOTIOMKHHX OTIEparlii.

[IpoekTyBaHHIO peXXHMMIB eKCILTyaTallii aBTOMOO1TIB-CAMOCKH/IIB TIOBUHHA TepelyBaTH po3poOKa
pi3HUX BapiaHTiB opraHizamii JONOMDKHHUX POOIT 3 ypaxyBaHHSM KOHKPETHHX TipHUYOTEXHIUYHHX
yMoB. Bapiantu opranizauii JonoMi>kHUX poOiT MOBHHHI nepeadavyaTi CKOPOUSHHS HYJIbOBOTO Mpo0i-
Ty aBTOMOOLUTIB, YCYHEHHSI HEMPOIYKTUBHUX BUTPAT Ipalll Ha MO3MIHHE TEXHIYHE OOCITyTOBYBaHH,
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3aMpaBKy NajJbHO-MAaCTHIBLHUMHU MaTepianaMu, 3aMiHy aBTOIIWH 1 MEPEe3MiHOK BOJIiB aBTOMOO1NIB-
CaMOCKHIIB.

HaiiBayxmuBIIIAM €JIEMEHTOM PO3pOOKH paIrlioHaIbHOI OpraHi3aii JOIMOMIXHUX pOoOIT € CTBOPEH-
HS CIIELiaIbHOTO BHYTPIIIHBOKAP'€PHOTO MyHKTY. BHYTpIilIHBOKAp'epHi MyHKTH AJISI BEIMKOBAHTAX-
HUX aBTOMOO1JIIB-CAMOCKH/IIB B 30HI Kap'epy MPU3HAYEHI IS 3allPaBKU MabHO-MACTHJILHUMH MaTe-
pianamMu, IIO3MIHHOTO TEXHIYHOTO OOCIYyTrOBYBaHHS, JEAKHX BUIIB PEMOHTY, 3aMiHU aBTOIIWH, MIPH-
HoMy i 3124l 3MiHU BOJIIB.

3anexHo Bix MpU3HAYEHHS 1 00CATY BUKOHYBaHUX POOIT BHYTPIIIHbOKAP'€PHUM ITYHKTH MOXYTb
OyTu BIOKpUTHMH a00 B BHPOOHHYOMY KOPIYCi, @ B 3alIeHOCTI BiJ] KUTBKOCTI aBTOMOOLTIB-
CaMOCKH/IIB MOXKYTh OyTH OJJHO- 1 0araTONOCTOBHMU.

Ha rimmbokux ropu3oHTax Kap'epiB OJHMM 3 HalO1MbII 0OMEKEHUX TEXHOJOTIYHUX YMOB € ILIH-
puHa pobounx MaimaHurKiB. MiHIMadbHA MTUPHUHA TUIOIIAKH JJISl TPUCTPOIO0 0araTormocTOBOTO BHYT-
PIIIHBOKAP'€EPHOTO MYHKTY BU3HAYAETHCS TaOapUTHUMH pPO3MipaMH aBTOMOOLTIB-CAMOCKHIIIB 1 CXe-
MOI0 1X po3MileHHs (puc. 1) 1 po3paxoByeThes 3a (HOPMYIIOH0

B =———",
min Knp (1)
ne B, - rabapuTHa IUPHHA aBTOMOOLIA, M; K|, - KoedillieHT, 110 BpaXOBY€ YUCIIO PAIiB PO3MILIEHHs
aBTOMOOLTIB-CAMOCKHIIB 1 CXeMy iX po3MillleHHA Ha MaiaaH4uky; K, - KoeilieHT NpUBEJCHHS, 110
BpaxoBYe€ MPOI3H 1 3aXUCHY 30HY, piBHUH 0,3 + 0,4.

MinimManbHa MUPUHA MallaHuYMKa Uil CTBOPEHHS BHYTPIIIHBOKAP'€PHOTO MYHKTY 3 YpaxyBaH-

HSIM CXEMH PO3CTaHOBKH i TUITY aBTOMOO1JIiB-CAMOCKH/IiB MpUBeIcHa B Ta0I. 1.

a 5 Tabmuus 1
A L MiHiManbHa NIUPHUHA TIOIAIKH
LD oOoOooOoo bDooooo 11 BHYTPILTHBOKAP'€PHOTO IYHKTY
i O e e T e o e
P Koedimi- BanraxominiioMHicTh
O0SCTaHOBKa | . posc- aBTOMOO1JI-CAaMOCKH/IA,
aBTOMOO1JTIB-
CaMOCKH/IiB TAHOBIH, T
¢ K, 75 | 110 | 130 | 180
oooooaoooo Qooobooseo ToznossHs
A — T —. 1,0 148 | 174 | 185 | 21,8
gobag
Mospomaus |y o5 | 186 | 218 | 22,9 | 273
JIBOpsiHA
3 Monepeuna | 296 | 349 | 366 | 43,6
OJIHOpSATHA
AR A Honepettia | 5 5| 370 | 436 | 457 | 546
JBOpSTHA ' ' ! ’ '
Jliaronaeha | o 280 | 331 | 347 | 415
OJTHOPSIIHA
. . . Juaronatbha | 5o | 333 | 392 | 414 | 49,1
Puc. 1. CxemMu po3MillIeHHs] aBTOMOO1/1iB-CAMOCKHU/IIB Ha JBOpsiiHA

MaJaHYMKY JUTS TIePE3MiHU BOIITB: g, 6 — MO3IOBXKHS OJTHO-
i IBOPSIIHA; 8, 2 — TIOTIIepeYHa OJTHO- 1 ABOPSIHA;
0, e —/iaroHaJbHa OHO- 1 IBOPSIHA

HeoOxiana mutomia Jyisi BHYTPIIIHEOKAP'€EPHOTO IMyHKTY BU3HAYAETHCS 32 BUPA30M
Fsr=Nnm-fa+ Ny - fo5 +fo, (2)
ne Ny - KUTbKICTh MallIMHO-MICIIb, SIKi BIAIITOBYIOTHCS HA BHYTPIITHBOKAP'€PHOMY MYHKTI; f; - TIoIma B
IJIaHi Ha OJMH aBTOMOOIIE-CaMOCKHT, M2; N,s - KUTBKICTh TEXHOJIOTIYHOTO OOJIaIHAHHSI, 110 PO3MILIICHO
Ha BHYTPIIIHBOKAP'€PHOMY TYHKTI; f,; - Cepe/IHs II0Ia Ha OIMHHINO TEXHOIOTIYHOTO 06T HAHHS, M,
f, - momma, BiZBeaeHa IMi POI3/1M, MaHEBPYBAHHS 1 3aXHCHY 30HY, BU3HAYAETHCS 3 BUPA3y

b ©

Ha BHyTpimHbOKap'epHOMY ITYHKTI PO3MIIIICHHS 3alPaBHOTO YCTATKyBaHHS BHKOHYETHCS BiJIIO-
BIJTHO JIO PO3POOJICHUX CXEM, SKI MpeACTaBieH] Ha puc. 2. J{jIs 3aXucTy BijJ pO3JIbOTY OKPEMHUX IIIMAT-
KIB IiAipBaHOl IOPOIH 1ie 00IaIHAHH HEOOXITHO 3arjr0/IF0BaTH B IPYHT, 00OBAJIOBYBATH MICKOM 200
MIEPEKPUBATH 3aXHCHOIO METAIICBOIO CiTKOIO.
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HeoOxigna moBxnuHa BHYTPIIIHBOKApP'€pPHOTO
IYHKTY BU3HA4Ya€ThCsA 32 (HOPMYIIOI0
F
Lpp ==L
B.11 B

min

(4)

ByniBHULITBO BHYTpIIIHBOKAp'€PHOTO ITyHK-
Ty O0OyMOBIIO€ BHKOHAaHHS JOJaTKOBHX POOIT 3
PO3KpHBY, OOCITH SKHX BH3HA4alOThCSA 3a (op-
MYJIOIO

AQBZ Bmin - Lz 7 - Ky() : hy “Ny, (5)
e Ky = L,/ Lgy - xo3bduuuent yanunenus,
VUUTHIBAIOIIMI YBEIMYECHUE JUIMHBI TUIOIIAAKH,
BBI3BAaHHOW yIIUpeHueM pabodell MIomanku Ipu
moxbope ycTyma SKCKaBaTOPOM KOediIlieHT o-
JOBXKEHHSI, 10 BPAaxOBY€E 30UIbIICHHS TOBXKHHU
MalTaHYMKa, BUKIMKAHOI PO3MIUPEHHSAM POOO0U0i
TUIOMIAJIKA TIPU MA00PI YCTyNmy €KCKaBaTOPOM,;
hy - Bucora yctymy; Ny - KiIbKiCTh BUIIE PO3TAILO-
BaHUX YCTYIIiB.

Po3pobiieHa KOHCTpPYKIliSE  OJHOIIOCTOBOTO
BHYTPILTHBOKAP'€PHOTO MYHKTY, Ha SIKOMY MOX-
TBE BUKOHaHHS 10 26-30% obcsry poOiT 3 Tex-
HIYHOTO 00CITyroByBaHHS aBTOMOO1JTiB-
CaMOCKHIIB, TpeicTaBleHa Ha puc. 3. Tak sk
rabapuTHI pO3MipH OAHOTIOCTOBOT'O MYHKTY CTa-
HOBIATH 15 % 12,5 M, TOo #oro po3MmilieHHs Ha
TTMOOKUX TOPH30HTaX 3YMOBHTH MIiHIMYM JOJAT-
KOBHUX OOCSITiB PO3KpPUBY.

Puc. 2. Cxemu posranryBaHHs 00JaJHAHHS [T 3alIPaBKU
MAJTMBOM aBTOMOOITiB-CAMOCKH/IIB Ha BHYTPIIIIHEOKAP'EPHOMY
MyHKTI: 4, 0, 8, 2 — 3 IPUMYCOBOIO PO3/IaUueto TAINBa; O, €, JiC,
3 — 3 CAMOILIMBHOIO PO3/IaeO MaIuBa
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Puc. 3. 3aransHuii BUNIIIA 1 ITaHYBaHHS OJHOIIOCTOBOTO BHYTPIIIHEOKAP'€PHOTO IYHKTY
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[Ipu noompairoBanHi Kap'epa, a TAKOK B YMOBAax BiZICYTHOCTI Ha MIMOOKUX TOPU30HTax MaiinaH-
YUKIB HEOOXITHUX PO3MipiB, pO3pO0IeHHI BHYTPIITHROKAP EPHUH MYHKT, SIKUI MOYKE PO3MIIITyBaTHCS
B O0pTy Kap'epa. KoHCTpyKIIisg IHOTO MMyHKTY MpencTaBieHa Ha puc. 4. Lleit crocid po3mimieHHs BHYT-
PIIIHBOKAP'€EPHOTO MYHKTY JO3BOJISIE 3BECTH JI0 MiHIMYMY J0aTKOB1 00CSTH PO3KPUBHUX POOIT

T~

Puc. 4. OgHonocToBuii MyHKT y GOPTI Kap'epa

[Ipu BenmukuX MPOCTOPOBUX PO3Mipax Kap'epa BUTSITHYTOI
(OopMH [IOTIFHO BJAIITOBYBAaTH [Ba BHYTPIIIHBOKApP'€PHUX
IYHKTH NOPYY 3 TMPOTHIICKHUMH BHi3HUMH TpaHIesMu. Po3po-
OJieH1 KOHCTPYKUil BHYTPIIIHBOKAP'€EPHUX MYHKTIB J03BOJISIOTH
y Mipy pO3BUTKY TipHHYHX poOIT 3MIHCHIOBATH IX TIEpEHECCHHS
Ha HIKYE PO3TAIIOBaHI TOPU30HTH NpOTsAroM 15-20 mHiB.

BukoHaHi fociipkeHHs opraHizaiii ekcruiyaTarlii aBToMo-
01J1iB-caMOCKHIiB B YMOBaX I'TUOOKHUX Kap'epiB AO3BOJISIOTH MOPIBHATH PE3YNbTaTH PEeajbHOI CUCTEMHU
1 iMiTaIitHOI MOAET, SIKi TIPE/ICTABICH]I Ha PHC. 5 Y BUTIIAI 3aJI€KHOCTI 3MiHH Koe(ilieHTa BUKOPHC-
TaHHA KaJeHAApHOTO Yacy aBTOTPAHCIOPTY BiJ| IMTUOWHU Kap'epa.

OCoOIHUBICTIO BCTAHOBIICHOT 3aJIEKHOCTI € B3aEMO3B'I30K TPUBAJIOCTI TepeOyBaHHs aBTOMOO1IIIB B
po0oTi 3 TpUBAIICTIO TTepeOyBaHHS B 00CIYrOBYBaHHI, PEMOHTI i MPOCTOAX 3 OPTaHI3aifHAX PUIHH.
Tak ckopoYeHHsI HyThOBHX HMPOOITiB IIPH CTBOPEHHI BHYTPIIIHBOKAP'€EPHOTO MYHKTY ISl JOMTOMIKHUX
poOIT BUKJIMKA€E 30LIBIICHHS Yacy rnepeOyBaHHs aBTOMOO1JIIB-CAMOCKHIIB B pOOOTI, OJHAK, JCII0 Me-
Hire (rpadik 2, puc. 5), HiXK OTpuMaHO 3a iMiTariitHoi Mmoxeni (rpadik 3). Tak sk TpuBamicTh nepedy-
BaHHS aBTOMOOILTIB-CAMOCKHU/IIB B Pi3HUX CTaHax 30ajaHCcOBaHa B Yaci, TO 30LIBIIEHHS Yacy iX B po-
00Ti BUKJIMYE BiNOBiAHE 30ibIICHHS Yacy nepe0yBaHHA iX B TEXHIYHOMY OOCIYyrOoBYBaHHI 1 MOTOY-
HOMY peMoHTi. TOMy peasbHI pe3epBH BUKOPHCTAHHS B 4Yaci aBTOTPAHCIOPTY BiJANOBIJHO A0 iMmiTa-
nitHoi Mozeni OymyTh MEHIIE TEOPETUYHO MOXKITMBUX MOKA3HWKIB HA BENMYUHY PI3HUII MK Tpadi-
KaMu 31 2.

Kun

Puc. 5. 3anexHicTh 3MiHH KOe]ili€eHTa BAKOPUCTAHHS Ka-
2 neHgapHoro (oHIy yacy aBTOoMoOiNiB-caMockumiB K, Bix
rimbunn Kap'epa H,. 1 — paktudHa podoTa aBTOTPAHCIIOPTY 3
OpraHizalfi€io T0MOMDKHUX pOOIT y aBTOTPaHCHOPTHOMY LEXY; 2
05 - (haxTuHA poOOTA ABTOTPAHCIIOPTY 3 OpraHi3aLi€ro JOMOMIXK-
HUX POOIT Ha BHYTPILIHBOKAp'€pHOMY IYHKTI; 3 — 3a pe3yJibTa-
TaMH IMITallifHOT MOJIEII 3 OpTaHi3alliero JOMOMIXHUAX POOIT Ha
BHYTPIITHbOKAp'€PHOMY ITYHKTI

[MopiBHSHHS pe3yNbTaTiB iMiTamiiHOI Mozemni i
peaNbHOI CUCTEMH MOKa3yI0Th, MO0 PO301KHICTH CTa-
HOBUTH 2,5%.

BcraHoBIIeHI 3aJ1)KHOCTI PEKUMIB €KCIUTyaTallil aBTOMOOLTIB-CAMOCKH/IIB BiJI TJIMOMHH Kap'epa, a Ta-
KOYK BUSIBJIEH] OTEHLIHHI pe3epBU aBTOMOOUIBHOTO TPAHCIIOPTY A03BOJISIFOTH CTBEPKYBATH, 110 BUKOPH-
CTaHHS Ha HIWKHIX TOPH30HTAX PO3pOOJICHOTO BHYTPILIHFOKAP'€EPHOTO MYHKTY ISl BAKOHAHHS JOTIOMiXK-
HUX OTepaIliid I03BOJISIE MiIBUIIIMTH PIYHY TIPOTYKTHBHICTH aBTOMOOLTiB-caMOCKU1iB Ha 13-15%.

BucHOBKH i HAPSIMOK MOAAJBIIUX JOCTiI:KeHb. 3a0€3MeueHHs PaIliOHAIEHOTO 3MIHHOTO pe-
KUMY eKCIUTyaTalii aBTOMOO11iB-CAaMOCKH/IiB BUMAarae OpraHi3alifiHuX yMOB, IIPH SIKHX CKOPOYYIOTh-
¢S 10 MiHIMYMY BTpaTd poOOYOro 4acy Ha BUKOHAHHS JOMOMDKHHUX OINEpPallii, esKOT YaCTUHU POOIT
TEXHIYHOr0 00CIYrOBYBaHHS, PEMOHTY 1 mepe3MiHu BoAiiB. Lle mocsraerbcsi CTBOPEHHSIM Ha HIDKHIX
TOPHU30HTAX Kap'epa CHeLialbHOrO BHYTPILIHBOKAP' €PHOTO IMYHKTY.

MogentoBaHHS eKCIUTyaTalii aBTOTpaHcnopTy 3a BuxigHuMu ganumMu lliBaiuHoro I'3K sk cuctem
MacoBOT0 OOCIYroBYBaHHS 1 ONTHMI3allii OaraTornapaMeTpHYHHX CHUCTEM METOJOM HAHIIBUIIIOTO
CIIyCKY IIOKa3ye, 10 HaHKpaldM BapiaHTOM OpraHizaiii ekcruryaTaiii aBTOMOOLIIB-CAMOCKH/IIB B
yMOBax TTHOOKHUX Kap'epiB € opraHizalis 3 BAKOPHUCTAHHSM BHYTPIIIHbOKAp'€PHOTO IMyHKTY JUIS BH-
KOHaHHS JIOTIOMDKHHX orepailii. [Ipu HasBHOCTI Takoro BHYTPIIIHBOKAP'€pHOTO MYHKTY CyMapHi
MUTOMI [TPUBEJICHI BUTPATH HA OJTHE 00CITyTrOBYBaHHS 3HIKYIOThCS Ha 4,4%.

Peamnizawis kpamoro BapiaHTy oprasizauii ekcrulyaramii aBTOTpaHCIIOpTY B ymoBax [liBHi4HOTO
I'3K no3Bonmna 3mMeHmuTH B 1,2 pa3u 3aranshe uncio noctiB TO i TP i1 30inpmunTe KoedilieHT BUKO-
pucTaHHs KaieHaapHoro gouay dacy Ha 14-17%. Lle mo3Bonmio miaBumnmuT Ha 13-15% piuny mpo-
OYKTUBHICTH aBTOTPAHCIIOPTY Ta 3HU3UTHU coOiBapTicTh 1 TkM Ha 10-12%.

100 200 300 Hy, M
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INSTALLATION OF A STATIONARY HYDRAULIC HAMMER AT AHEIGHT

Purpose. The article presents a non-standard project for the installation of heavy dynamic equipment at a height - sta-
tionary hydraulic hammer.

Research method. It has been illuminated the result of visual and instrumental flaw detection performed by special
tools of non-destructive testing and laboratory tests and measurements of constructive elements of a building in which it is
necessary to install the hammer. The calculations are made in the software complex "LIRA CAD 2013", which implements
the finite element method in displacements.

Scientific novelty. It has been demonstrated the loads calculation on the foundation of the hammer and the plan for its
installation at mark of 13,640 meters. It has been analyzed current methods and recent studies of beam reinforcement.

Practical value. After analyzing current methods and recent studies of beam reinforcement, the authors conclude that
reinforcement of beams with metal clamps is the most appropriate in this case. First of all, metal can withstand dynamic
loads; it does not crumble under tensile forces. Secondly, economic indicators have played a significant role in the selection
of the material: the reinforcement project was ordered in the region of iron ore and steel production, so the cost of metal is
much lower than the cost of carbon-fiber tapes.

Results. Necessity has been substantiated: (1) strengthening reinforced concrete beams MB52-1 at the mark +13,640 in
the axes 4-6 and E-F; (I1) installation of steel beams under the foundation of the hammer; (1) installation of shields of the
fixed formwork of the hammer foundation. Some recommendations were given.

Key words: install at the height, strengthening reinforced concrete beams, dynamic load, stationary hydraulic hammer.
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Problem and its connection with scientific and practical tasks. At modern mining enterprises
there is a need for additional crushing of large debris of a rock near a crusher when they get stuck in a
hopper. For this, stationary hydraulic hammers are used. Its installation at the plant requires careful
calculation of the supporting structure due to the large weight of the hammer and its foundation and
the presence of dynamic loads. Especially non-standard task is to install it at the height at the operating
enterprise.

The purpose of the work is the project of installing a stationary hydraulic hammer ALTA GR-158
at a mark of +13,640 in the building of the large crushing corps of the mining processing plant in the
Poltava region of Ukraine. The free space in the building is the unused mounting cavity between the
crushers’ hoppers. This building is not designed for such equipment. The tasks are: checking existing
structures, calculating loads and designing the installation of heavy dynamic equipment at a height that
meets the requirements [1-7].

) Methodology and problem statement. The level of the

MKCT> clean surface of the first floor of the building is taken as a

' mark of 0.000. The building of large crushing corps is a build-

ing with a developed underground part with a mark —17,800

‘ 2f1 to +13,640. The load-bearing elements of the building are
“~_ U \ 7 reinforced concrete well with monolithic reinforced concrete

g ceilings, crusher foundations and hoppers. From the mark
+13,640 to +38,250 the building is a steel frame enclosed
with profiled sheets.

We carried out the construction inspection by methods of

’ SM\H computational and analytical diagnostics, which use data from

(F1IF2) visual and instrumental flaw detection performed by special
l"‘ tools of non-destructive testing and laboratory tests. They

Fig. 1. Scheme of load on the allowed determining the physical and mechanical properties

foundation of the hammer GR-158 of construction materials with a sufficient precision and with-

out destruction. List of works performed during inspection: detection and fixation of visible defects
and damage; determination of parameters of the environment of operation; creating a description,
sketches and photographs of defective areas; drawing up of schemes and information of defects and
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