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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. 

 
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.  

 
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 

RZN 
Moving around X, 

mm 
Moving around Y, 

mm 
min max min max 

RZN 4: sum of all vertical loads and 
wind along X 1,36 37,6 -27,4 2,62 

RZN 5: sum of all vertical loads and 
wind against X -3,32 13,9 -24,2 0,87 

RZN 6: сума всіх вертикальних 
навантажень та вітрове по Y -0,54 22,8 -16,8 3,41 

RZN 7: sum of all vertical loads and 
winds against Y -0,44 24,1 -31,5 0,012 

The displacement of the frame is within 3.76 cm, which does not exceed the 
maximum permissible norms of the State Standards of Ukraine B V.1.2-3:2006, 
which are L/800 =15.0 cm. 

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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