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In order to improve the design solutions of the crane beam with a span of 12.0
m, an analysis of the results of its calculation performed by the analytical method
based on the existing algorithm and the automated method in the PC "LIRA-SAPR"
was carried out. According to the results of the calculations based on the analysis -
comparison, the reinforcement of the crane beam was optimized.

When designing frame industrial buildings with bridge cranes, an important
parameter is its load capacity (Q) - the maximum permissible mass of the cargo. For
single-girder bridge cranes, which are intended for loading and unloading operations,
no less important parameters are shown in Fig. 1.
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Fig. 1. General view of a single-girder overhead crane with the main
parameters: 1 - span of the overhead crane (S); 2 - hook lifting height (H)

The design diagrams of the flat and spatial frames are shown in Fig. 2 and Fig.
3, respectively.

N N

Fig. 2. Design diagram of a flat frame
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Fig. 3. Design scheme of the frame in the spatial version

The calculated maximum displacements in each RZN are given in Table 1

Table 1. Maximum and minimum movements of the frame
Moving around X, Moving around Y,
RZN mm mm
min max min max
RZN 4: sum of all vertical loads and 1.36 37.6 274 2.62
wind along X
RZN 5: sum of all vertical loads and 332 13.9 242 0.87
wind against X
RZN 6: cyma BCIX BEPTHKAILHHX 20,54 22.8 168 3.41
HABaHTa)XCHbH Ta BITPOBE 10 Y
RZN 7: sum of all vertical loads and .0.44 24,1 315 0.012
winds against Y
The displacement of the frame is within 3.76 cm, which does not exceed the

which are L/800 =15.0 cm.

maximum permissible norms of the State Standards of Ukraine B V.1.2-3:2006

Conclusions:
1. The design of the crane beam with a span of 12 m was analyzed for the

perception of the most unfavorable load combinations

2. The crane beam was calculated according to the first and second groups of
limit states, analytical (according to the algorithm) and automated (PC LIRA - CAD)

calculation methods.
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3. The analysis was carried out — a comparison of the main provisions and
results of the calculation of the crane beam from analytical and automated
calculations.

4. Summarizing the results obtained, it is possible to conclude that the
reinforcement of the crane beam provides its sufficient strength and rigidity.

5. Considering that the safety factor of the overall stability of the frame is
15.78 with a standard value of 2.0 and the calculated displacements are 3.76 cm with
maximum permissible values of 15.0 cm, it can be stated that in general the
reinforcement of the crane beam can be reduced to 5 — 7%.
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36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionanbauit
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceedings of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tarnu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.



