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     Microsoft Excel "  "  
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 (1)  (2)   

A B C D E F 
   [7] 1,150 0,046 –1,8 0,904 0,059 0,06
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   1,179 0,024 –7,1 0,646 0,039 0,24
:     [5, 7] 

 
           
   (1)    .  (2)  
        .     

 ,             
 .   5…15 /     18  

      10%,      
  30%   .      
           

         
   . 

           
          

 .         



ISSN 2664-262X                                                                Central Ukrainian Scientific Bulletin. Technical Sciences, 2019, Col.1(32) 

 

 232

         0,2   25 . 
          , 

     ,     
.      ,   

 ,     . 
   ,     

       ,    
    (   )   .   

          ,    
       :  

    G ;         (3) 
    G ;         (4) 
   CG ,       (5) 

  –   ; 
 –   ; 
 –    ; 
 –     ; 
 –     ; 
 –  , / ; 

G –    .  
    (3), (4), (5)    

        :  
-       = 1,11; 
-       = 1,19; 
-     = 1,49; 
-      = 2515; 
-    = 2100. 

         
     (1)…(3)    

  . ,       

1,11 2515G ,                                                       (6) 

                     1,19 2515G .                                                       (7) 

   ,      
( , , )      ,   

 G –        (1)   2. 
      (3)…(7)   
         

        . 
        

        . 
        : 

1)    1      
      ; 

2)   (1)     2   
      ; 

3)   (6), (7)      ; 



ISSN 2664-262X                                                     .  , 2019, . 1(32) 

 

 233

4)        
        

   . 
     3      

  18     60 / .     1, 
            

 .       (1)    
 2,         .  1  

          
 .        (6), 

     –   (7). 
 

 3 –       
18    60 /  

,  , .    
  1    
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PhD econ. sci, Khachaturian Serhii, Assoc. Prof., PhD tech. sci. 
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Weight Characteristics and Areas of Rational Use of Steel Beams in Buildings and 
Structures of Load-lifting Machines 

The purpose of this work is to obtain dependencies for the preliminary determination of specific 
quantity of metal and loads from their weight of steel beams of different types, as well as outline the area of 
rational use of beams of the investigated types, taking into account the criteria of specific quantity of metal and 
their cost. 

Experimental design of steel beams of four types is performed: rolled I-beams, perforated steel beams, 
from the developed assortment of welded H-beams and welded H-beams of individual design. Beam spans 
varied from 3 m to 36 m, and the design values of the loads were set equal to 5...150 kN/m. The indicated limits 
are selected taking into account the possible use of beams in load-lifting machines design, roof designs of 
production and civil buildings, as well as restrictions of assortments of I-beams. For beams of four types the 
areas of rational use according to criteria of durability and rigidity are defined. By analytical equations detected 
and described the dependence on the mass of projected beams to span and load. It is shown that for small loads 
and large spans, the own weight of beams can exceed 20% of the payload. The enlarged prices for manufacturing 
and installation of steel beams and columns of various types are developed. The presentation of weight 
characteristics and prices in the form of dependencies of the main constructive factors allows to estimate the 
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specific quantity of metal and the cost of beams of different types before their designing. The recommendations 
are given for rational use of beams of different types, taking into account their load-bearing capacity, specific 
quantity of metal and cost. 

As a result of the studies performed, a distinction has been made between the areas of rational use of 
beams of various types, the dependencies of the weight characteristics on the span and the load on the beams are 
made, the enlarged prices for fabrication and installation have been described. The obtained results allows to 
choose a rational constructive solution of rolling or welded beams with a known span and the value of the 
payload 
steel beams, specific quantity of metal, cost, areas of rational use 
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