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CITPOLIEHHS PO3PAXYHKIB JJIs1 OHIHKH TA
MMPOTHO3YBAHHS TEXHIYHOI'O CTAHY
METAJIOKOHCTPYKIIII KPAHIB

3anpomoHOBaHO HOBHM Ii/IXiA O CIPONIEHHSA PO3PAXyHKIB CTaHy METaIOKOHCTPYKIil KpaHiB 3 moza-
JIBIIMM TIPOTHO3YBAHHSIM X TEXHIYHOI IPUIATHOCTI IUIIXOM ONTHMI3allii alrOpUTMY BH3HAYCHHS iHEp-
LIHHUX Ta NEePeKiCHUX HABAHTAXKEHb, 11J0 BUHUKAIOTh IIPU PO3TOHI a00 rajbMyBaHHI KpaHa (BaHTaXHO-
O Bi3Ka) Ta IpH PyCi KpaHa BiAMOBIIHO.

Ki1r040Bi cJioBa: METaIOKOHCTPYKILis, KpaH, pecypc, iHepIlis, mepeKic, BaHTaxk, pyX.

Beryn. Maiixe 89 % MocToBHX KpaHiB YKpaiHM BXKE BiIIpalfOBald CBIii
HopMaTtuBHUH cTpok [1]. st npomorkeHHs iX mopanbmiol excruryaraiii HeoOXin-
HO TIPOBEJECHHS EKCIIEpPTHOTo o0cTexeHHs. [Ipy oMy BHKOHAHHS PO3paxyHKOBO-
AQHANITHYHUX TPOLEAYp OLIHKM Ta IPOTHO3YBAaHHS TEXHIYHOTO CTaHy KpaHa
000B’s13K0BE [2, 3].

AHaJi3 ocTaHHIX JociizKeHb. [/ OLIHIOBaHHS CTaHY METAJOKOHCTPYKIIii
KpaHiB iCHYIOTh TaKi OCHOBHI CUCTEMH PO3PaxyHKIB: 3a JOIMYCTUMHIMH HaIpyKeH-
Hamu (loxbepe M. M., Bpayoe B. 1), cuctema WMOBIpHUX po3paxyHKiB (Bpay-
de B. I, 3apeyvkuu O. JI., Patizep B. /I.), 3a rpannuHauMu ctanamu (Cmpineyobkuil
H. I, I'ox6bepe M. M., Coxonos C. O.), 32 HAKONMYEHUMHU TOMIKOHKeHHAMH. Jo-
CHUTb IPUHHATHO JTOPHTM PO3PaxyHKY JOBTOBIYHOCTI (Pecypcy) MeTaJoKOHCT-
pykuii kpaHa HaBezieHO B poboti Cokonosa C. A. [4].

IMocranoBka 3axaui. CkagHUMU Ta TUCKYCIHHIMU € HACTYIIHI THTaHHS:

— BHM3HAQUEHHs 1HEPLIHHOIr0 HABAaHTAXXEHHsI, 10 BUHUKAE IIPH PO3TOHI Ta ra-
JTbMyBaHHI KpaHa (200 BaHTaXXHOTO Bi3Ka);

— BH3HAYEHHS MEPEKICHOTO HaBaHTAXXECHHS, 10 BUHUKAE TPU PyCl KpaHa Bij
B3aeMOIIT KoJieca 3 peiikoro (HampaBiicHE B3I0BXK PCHOK).

Merta crartTi. [lonermmra po3paxyHKH CTaHy METAJTOKOHCTPYKIIH KpaHiB 3
MOJIATIBIITMM TIPOTHO3YBAHHAM iX TEXHIYHOT MPUAATHOCTI MUISTXOM CIIPOIEHHS ajl-
TOPUTMY BHM3HAY€HHS IHEPLIMHHMX Ta IEPEKICHUX HAaBAHTAXKEHb, 10 BHHUKAIOThH
IIPY pO3roHi ab0 TabMyBaHHI KpaHa (BaHTaKHOTO Bi3Ka) Ta IIPH pyci KpaHa Bia-
MOBIHO.

MatemaTn4Ha mMoaesb. OZHNM i3 CIIOCOOIB TTOJIETIIEHHS PO3PAaXyHKIB CTa-
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Hy METaIOKOHCTPYKIIiH KpaHiB 3 MOJAIBIINM IPOTHO3YBAHHAM iX TEXHIYHOTO CTa-
HY € BUKOPHCTAHHs HAMpAIlOBaHb 1HIIKX KpaiH. Y [S] AOCHUTH YITKO BUCBITICHO
AJITOPUTM PO3PaxyHKY iHEpIIMHUX HaBaHTaKCHb, 1110 BUHUKAIOTh TIPU PO3TOHI 200
rajJbMyBaHHI KpaHa (BaHTa@XXHOTO Bi3Ka). Po3paxyHKoBa cxema 300pakeHa Ha pucC.
1, a cuna F, ob6uncmoetses y KH Ta 3HaX0AUTHCA Gopmymnoro (1):
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Puc. 1 — Po3paxyHkoBa cxema iHepIiifHOT0 (TOPH30HTAIFHOT0) HABAHTAXKCHHS
BIJI BIIXWJICHHS BaHTAKHUX KAHATIB.
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Ie { — BHCOTa MiABICY BaHTaXy, M; 7, — Maca BaHTaxy, T, X — KOOpAMHATA Bi3-

F,=m-g-

Ka, M; X; — KOOpJAuHAaTa LICHTPA Baru BaHTaXy, M; g — IIPUCKOPCHHS BUJILHOIO I1a-

. 2
IiHHS, M/C”.
Pyx BanTaxky npu po3roHi (rajisMyBaHH1) KpaHa (Bi3Ka) OIHILEMO CHCTEMOIO
PIBHSHB
xl —X
14

xl_x

{m1~xl”=m1-g- , m-x"=my-g- -F, (2)

m — eKBiBaJICHTHA Maca, T,
2
I o
— 1 1
m=my+ ~ =+, 3)
v
Ie My, — Maca BCiX €JIeMeHTIB, [0 PyXaloThCs, T; /; — MOMEHT iHEpIIi] elleMeHTIB,

1110 0GEPTAIOTECS, KI* M ; @; — KyTOBa MIBUAKICTb 0OEPTaHHS EIEMEHTIB, paj/C.

IpuiiMaemo x =0, ¢t =0. [TouarkoBi yMOBH Jyis yacy ¢ = (0 HaCTyIHi:

"

x=x=0, x=x'=v,z=x-x=0, 2/ =x-x"=0. @)
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[MpuckopeHHs kpaHa (Bi3Ka) OIHUCYETHCS 32 HOPMYIIOr0
Jo=F/m.

Toni cucremy piBHsIHB (2) 3aUIIEMO Y TAKOMY BHIIISIL
{x"+z"+c012 z2=0, x"—03-z=J;,
3:30 (01
Z"top-z=J,.
ITpu moyaTtkoBUX yMOBax (4), MaeMo:

J
z=—g(1—cosmr-t); %)
or
2 2
® o, J, .
x’=v——£-J0-t——§~—O'smo)r-t. (6)
Or ®Op Op

[IpuiimaeMo BiIXMIIEHHS BaHTa)XKy IPH PO3TOHI (TaJbMyBaHHI) KpaHa (Bi3Ka)
3 IPUCKOPEHHAM J|,

2
Jo / O =2, . (7)
3HayeHHs z =z, — LI BIIXWJIEHHA BaHTa)Xy BHACHINOK Jii TOpPH30HTaIbHOL
cumm F,, , cuny F,,, BU3HAYMMO TaK:
F,

oam
I3 popmyan (1), (5) Ta (7) BummBae, 1o
F,=F,, -(1-cosor 7).

om

=m-J,.

SIKmo mpHCKOpeHHs (TajJbMyBaHHS) KpaHa (Bi3ka) TpuBae Oimpme f; (1e

HaWMEHIMIA Yac, mpu sKoMy ¢opmyiia (6) MPUBOAUTH 10 HYJIHOBOTO 3HAUCHHS
x"), 10
Opt; 2T. (8)
Tomi
F amax 2-F o
Slkoio ymoBa (8) He BHKOHAHA, [Ie 03HAYAE, 10 iTHOMHUN KpaH 3yIUHUBCS,
HepII HiXX BaHTAX JOCSIT CBOTO MAaKCHMAIBHOTO 3MIllleHHS z = z,, . OfHak micis

3YIUHKH TiAAOMHOTO KpaHa, BaHTaX Oy/e MPOJOBKYBATH PYXaTHCS, TAKUM YH-
HOM, TOPU30HTAIbHA cUiia Oyne 30inbiryBaTucs. [Ipu npomy

’
zy
z=2,-c080,-(t—t;)+~L sinw, - (t—1,),
O
ae zy; =z, -(1-coswp-t;), zj =Op -z, -Sin®p -1;.
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MaxkcuMaibHe 3HaYeHHS FOpI/IBOHTaJII:HOT CHIIN Fumax CTaHOBHUTb
2 oh
Frymax = Fy [(1=cos o -1,)* +—-sin® op -, . )
1
Tomi
Famax/Fz\Vh' (10)

Jns Bu3HaueHHs KoedillieHTa ), MpUHMaeMO JesKi CTIPOLICHHS:

— yac, AKUi noTpiOeH JUIA 3aTyXaHHs KOJMBAaHHA BaHTaXYy IIPH ralbMyBaHHI
TIPU TIOCTIHHOMY ITPUCKOPEHHI, CTAHOBUTH

— TepioJl KOJMBAaHb BAaHTAXy IPH 3YNHHII KpaHa BH3HAYAETHCS 3a (HOpMy-

JIOKO
Tl:ﬁzz.n\ﬁ
0y g

3HaueHHs koediuieHTa V, 3HaxoxuMmo sK y [5, Figure. A.2.2.1] 3a Benuuu-
HOIO BOX KOe(iL[ieHTIB:

[incraBuBuu y ¢popmyity (6), orpumMaemo:
O ¢+ -sin(op 1)
2n-B-/1+p
O ¢+ -sin(or 1) _
2m-B-q/1+ 1
I3 piBasaHHSA (11) 3HAXOOUMO O Ta f;, 110 BUKOPUCTOBYIOThCS y (hopMydi
).
Omxe, MakCUMaIlbHE iHEpIiiiHe (TOPU3OHTAJIEHE) HABAHTAXKECHHS BiJ| BiIXHU-

JICHHS BaHT2)XHUX KaHATIB IPH PO3roHi (TaJbMyBaHHI) kpaHa (Bi3ka) (3 dhopmynn
(10)) 6yne rakum:

x'=v-1

1. (11)

Famax =\Vh'Fa'

Takox y [5] 3anponoHOBaHO TOCUTH e(EKTUBHUI CNOCIO BU3HAUCHHS TIOTIE-
PEUYHUX peaxlii, 0 BUHUKAIOTH BiJ i IePeKiCHOro HaBaHTaxXeHHsd I, IIpU eKc-
IUlyaTalifHOMy HaBaHT)XEHHI MOCTOBOI'O KpaHa:

W =R-}\,
ne R — peakmis B onopi (B Kosreci); A — Koe(iIlieHT, 1110 BU3HAYAETHCS 3 pUC. 2
Jokepena [S].
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Puc. 2 — I'pacdik s Bu3nauenns koedimienra A .

IlepexicHe HaBaHTaxeHHSA I, , 110 BUHMKAE NPH PyCi KpaHa Bif B3aeMOmil

KoJjeca 3 peifkoro (HalpaBICHE B3JI0BXK PEHOK), BU3HAYAETHCSA 32 (POPMYIIOI0
T, =Q2-W-A4/2)/L=W-4)/L,
ne A — 6a3a kpaHa.

BucHoBKH. BUKOPHCTOBYIOUH HAIPALIOBAaHHSI B MDKHAPOJHIH HOpMATUBHI
0a3i, MOXXHA 3HAYHO CIIPOCTUTH PO3PAXYHKH UL OLIHKH Ta IMPOTHO3YBAHHS TEXHi-
YHOT'O CTaHy METAJIOKOHCTPYKIIH KpaHiB.
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Ipennoxen HOBBIH IIOJXO0J] K YIPOIIEHUIO PACUETOB COCTOSHUS METAJULIOKOHCTPYKIIHII KPaHOB C
TOCTEAYIOIMM MPOTHO3HPOBAaHHEM HMX TEXHHYECKOH MPUIOAHOCTH ITYyTCM ONTHMH3AINU aNrOpUTMa
OTPECNCHNS. MHEPLMOHHBIX U MEPEKOCHBIX HArpy30K, BOSHMKAIOIIMX MPH PA3TOHE WIN TOPMOXEHHH
KpaHa (Tpy30BOii TEJIC)KKH) H IIPH JABHXXCHUE KpaHa COOTBCTCTBCHHO.

KitioueBbie ¢J10Ba: MCTA/ULIOKOHCTPYKI[HS, KPAH, PECYPC, HHCPLHS, IEPEKOC, TPy3, ABIKCHHC.

Proposes an new approach to simplify the calculations of the crane metal constructions and then
predicting their technical condition by optimization the algorithm for determining of sidesway loads and
inertial loads generated during acceleration or deceleration crane (trolley) and when moving the crane,
respectively.

Key words: metal construction, crane, resource, inertia, distortion, freight, movement.
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