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Pedepar:

1. Inceprarist NpUCBsY€Ha PO3poOLi I YIOCKOHATIEHHIO METOMiB PO3PaxyHKYy HaBaHTaXXEHb HA OIIOPHO-XOJ0Bi
€JIEMEHTH CTPIiJIOBUX CAMOXIi[IHUX KPaHiB 3 ypaxyBaHHSIM YMOB ONMPAHHS MAIIMH HA I'PYHT IIPH iX po6OTi B
CKJIQJHUX €KCIUIyaTalilHuX CUuTyalisx. [IpoBeeHo aHai3 iCHyI04nX METOLiB PO3paxyHKy HABaHTA)KE€Hb HA
OIIOPHO-XOZ0Bi €JIEMEHTH, SIKi 3aCTOCOBYIOTLCS [1J151 BU3HAYEHHS CTIMKOCTI CTPiZIOBMX KpaHiB. 3allpOIIOHOBAHO
CII0Ci6 BU3HAYEHHS HaBAaHTKEHb HA OTIOPHO-XO/IOBI €JIEMEHTH Ta OIOPHI IIJIOIMHU 3 YpaxyBaHHIM (Pi3nko-
MEXaHIYHUX BJIACTUBOCTEH I'PyHTIB. PO3po6ieHi po3paxyHKOBi cxeMy Ta MaTeMaTUYHI MOZEJIi, sIKi BpaXOBYIOTb
SKOPCTKICTb, iHEPLiIHICTh T2 YMOBY 3MiHU MOJIOKEHHS MAllMHY IIpU fledopMallii OIOPHOI IJIOMUHY, YIOCKOHATIEHO
METOJIM PO3PaxyHKiB HaBaHTAKEHHOCTI OIIOPHUX €JIEMEHTIB. Bu3HaueHo, 110 B npolieci poboTu KpaHa 1pu
BUHVKHEHHI JMHAMIYHUX HABAHTAXXEHb, BUKJIMKAHUX JKOPCTKICTIO CUCTEMU, MOXKJIMBI 3HAYHI KOJIMBAHHS

HaBaHTaK€HHOCTI XOJI0BOT0 06J1aJlHaHHS, 10 Befe [10 [Iepepo3IIoisly HaBaHTaKeHb Ha OIOPHi eJIeMeHTH.



3HaNeHO IISIXY 3HDKEHHS [IMX HaBaHTAXXEHb 32 JOMNOMOTrOI0 IeMI(pePHUX NIPUCTPOiB. Po3pobiieHi pisnyHi
MOJIEJIi CTPIJIOBUX CaMOXiJJHUX KPaHiB Ta IIPOBEJI€HI €KCIIEPUMEHTAJIBHI JOCIIIP)KEHHS aJleKBaTHOCTI Pe3yJIbTaTiB
MaTeMaTU4Horo i Gi3nYHOro MO EeMI0BaHHS NPolieciB pOOOTH KpaHa i BU3HAYeHHSI HABaHTa>XKEHHOCTi OIIOPHO-
XOJJ0BUX €JIEMEHTIB. AHaJli3 OTPMMAHUX Pe3yJIbTaTiB [10Ka3aB aIeKBATHICTb TEOPETUYHUX i €KCIIEPUMEHTAJIbHUX
IOCTIiTIKEeHb 3 TIOXUOKOIO Bif 13,6% s MOCTiI)KeHHS TMHAMIYHMX HAaBAaHTaXKeHb 10 18% 171 nociimkeHb
HaBaHTAKE€Hb HAa OTIOPHO-XOZ0Bi €JIEMEHTU YOTUPbOXOIIOPHOTO KOHTYPY i 10 22% 17151 6araTOONIOPHOTO KOHTYPY
IIpU B3aeMOJii ix 3 rpyHTOM. OKpeMo IIpoBeZieHi eKCclIepuMeHTH Ha Qi3uyHil MOAeJli KpaHa 3 YOTHPbOXOIIOPHUM
KOHTYPOM Ha >KOPCTKIill [IOBEPXHI, SIKi [T0Ka3aiy HEPIBHOMIPHICTb HABaHTAXKEHHS Ha OKPEMI OIIOPH i BTparty
CTiMIKOCTi MOJIeJIi IpY ParTOBOMY 3HSTTI HABaHTaXKEHb 3 BAHTA’K03aXOIIIOI0Y0r0 260 BAHTAXKOYTPUMYIOUOTO
oprany. Ha oCHOBi IOpiBHAJIBHOTO aHAJI3y TEOPETUYHUX i €KCIIEPUMEHTAJIBHUX HABAHTA)KEHDb HA OTIOPHO-XOM0BI
€JIEMEHTH YCTAHOBJIEHO BIIMB KOHCTPYKIIiM CUCTEM MiJIBiCy CTPiJIM CAMOXiIHOTO CTPiJIOBOrO KPaHy Ha BEJIMUMHY
IVHAMiYHUX HABAaHTaKEHb Ta [TI0KA3aHO OCHOBHI HAIPSIMKHY iX 3HKEHHS LIUISIXOM 3aCTOCYBAaHHS IIPY>KHbO-
IemndepHUX NMPUCTPOIB Ta KOMOIHOBAaHOI 6a7I0YHO-BAaHTOBOI CUCTEMU, 110 JJA€ 3MOTY 3HUBUTU KoeillieHT

IVHaMiky 3 1,5 1o 1,25, 10 A03BOJINUTL YpaxyBaTy MOro NIpYU BU3HAYEHHI CTIMKOCTI KpaHa.

2. The dissertation is devoted to development and perfection of methods of calculation of loadings on basic and
running elements of jib self - propelled cranes taking into account conditions of leaning of cars on the ground at
their work in difficult operational situations. The analysis of existing methods of calculation of loadings on basic
and running elements which are applied to definition of stability of jib cranes is carried out. A method for
determining the loads on the supporting and running elements and support planes taking into account the
physical and mechanical properties of soils is proposed. Calculation schemes and mathematical models are
developed, which take into account the rigidity, inertia and conditions of changing the position of the machine
during the deformation of the reference plane, improved methods for calculating the load of the support elements.
It is determined that in the process of crane operation in the event of dynamic loads caused by the rigidity of the
system, significant fluctuations in the load of the running gear are possible, which leads to redistribution of loads
on the supporting elements. Ways to reduce these loads with the help of damping devices have been found.
Physical models of jib self-propelled cranes are developed and experimental researches of adequacy of results of
mathematical and physical modeling of processes of work of the crane and definition of loading of basic and
running elements are carried out. The analysis of the obtained results showed the adequacy of theoretical and
experimental studies with an error from 13.6% for the study of dynamic loads to 18% for studies of loads on the
supporting elements of a four-support circuit and up to 22% for a multi-support circuit when interacting with soil.
Separate experiments were performed on a physical model of a crane with a four-support contour on a rigid
surface, which showed uneven load on individual supports and loss of stability of the model when suddenly
removing loads from the load-carrying or load-holding body. Based on the comparative analysis of theoretical and
experimental loads on the support-running elements, the influence of self-propelled jib crane suspension systems
on the value of dynamic loads is shown and the main directions of their reduction are shown by using elastic-
damping devices and combined beam-cable system. speakers from 1.5 to 1.25, which will take it into account when
determining the stability of the crane.
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