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The formula for deflection of a composite truss loaded on the upper belt 

The task is to find an analytical dependence of the deflection of statically 

determinate symmetric girders on number of spans. To determine the forces in the 

bars will use the program [1] written in the language of symbolic mathematics Maple. 

The deflection determined by the formula of Maxwell – Mohr 
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where the following designations are used: iS — the forces in the members of the 

truss from the action of external loads distributed on the upper zone, iN  the forces in 

the rods from the action of a single force applied to the node's neighbor to the middle 

of the span il – length of rods, m is the number of rods along with three support rods. 

Forces in the three rigid support members to the amount are not included                                                                                  

             

      Figure 1.Truss,  n=4                       Figure 2. The deflection of the truss ' '( )n     

Consistently receiving the decision of trusses with different number of panels, 

identify the pattern of formation of the coefficients in the formula for deflection. 

Using operators composing and solving recurrent equations system Maple, we obtain 



the expression: 𝐸𝐹∆= 𝑃(𝐻௡ℎଷ + 𝐶௡𝑐ଷ + 𝐴௡𝑎ଷ)/ℎଶ, where 𝑐 = √𝑎ଶ + ℎଶ, 𝑎 =

𝐿/(2𝑛 + 1) and the coefficients 𝐴௡ = 𝑛(5𝑛 + 1)(𝑛 + 2)(𝑛 + 1)/12,  𝐻௡ = 𝑛(𝑛ଶ +

2𝑛 + 5)/2  ,   𝐶௡ = 𝑛(𝑛 + 1)ଶ/2. Similar decisions on the basis of the program [1] is 

obtained for a flat [2-15] and spatial [16-19] trusses. In figure 2 the curves of 

dimensionless deflection 0' / ( )EF P L    for a fixed span and a given load 

0 2 ( 1)P P n  .  
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