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Аннотация 

Плоская балочная ферма с консольной частью двумя шарнирными опорами 

нагружена равномерной вертикальной нагрузкой, распределенной по узлам 

нижнего пояса. Методом двойной индукции по числу панелей в пролете и 

числу панелей на консоли выводится формула для прогиба консоли. 

Строятся графики, иллюстрирующие полученную зависимость прогиба от 

числа панелей.    
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Abstract 

A flat girder truss with a cantilever part with two hinged supports is loaded with a 

uniform vertical load distributed over the nodes of the lower belt. By a method of 

double induction on the number of panels in the span and the number of panels on 

the console, a formula is derived for the deflection of the console. Graphs are 

constructed that illustrate the obtained dependence of the deflection on the number 

of panels. 
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 For almost all regular trusses  it is possible to obtain an analytical 

dependence of the deflection not only on the dimensions and load, but also on the 

number of panels. The known exact solutions for the deflection of trusses usually 

contain dependencies on one parameter. In [1], the two-parameter problem of the 

deflection of a beam-cantilever trussed lattice is solved. 

 The investigated truss (Figure 1) consists of n panels in the span and m 

panels of the same size on the console part. 
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Figure 1 — The truss at 5, 3n m  . Load on the lower belt 

 

 The problem is to obtain a formula for deflecting the console from the 

numbers n and m. The deflection is determined by the Maxwell-Mohr's formula 
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where E  — the modulus of elasticity, F — cross-sectional area rods (same for all 

rods),  jl  and jS  — the length of the j-th rod and force it from the action of the 

load, js —  the force on the vertical unit force in the node on the console, in which 

the deflection, 4( ) 2K n m    — the number of rods in the industry. To 

determine the forces in the rods, a program [2] is used, adjusted for the calculation 

of flat [1,3-10] and spatial [11-18] trusses. In [19-29], according to the same 

program arched trusses were calculated, and in [30-40] - lattice. In the program 

written in Maple, the coordinates of the nodes are entered. The rods and knots are 

numbered (Figure 2). The fragment of the program for entering nodes has the 

form: 

 
> for i from 1 to n+m+1 do x[i]:=a*(i-1):y[i]:=0:end: 

> for i  to n+m do         x[i+n+m+1]:=a*(i-1):y[i+n+m+1]:=h:end: 

 

 

 
Figure 2 — Numbering of nodes and rods, 3n m   

 

 The calculation of a number of trusses shows that the form of the solution 

does not change: 
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3 3 3 2

1 2( ( )) (3 )C a C c hEF h n    , 

  where 2 2c a h  . Expressions for the coefficients are determined in two steps. 

First we obtain a dependence on the number n for a fixed m, applying the 

technique described in [3-10] for the compilation of recurrence equations for a 

sequence of solution coefficients. For different m  the coefficients have the form: 
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Next, we determine the general form of the coefficients for the powers of n 

in these expressions. For example, the coefficients  3, 9, 18, 30, ... 165 for n in 2C  

satisfy the equation of the Maple system rgf_findrecur: 

 

1 2 3 44 6 4m m m m mz z z z z       . 

 

Similar equations are obtained for other coefficients. Solving these equations 

using the rsolve operator gives the final form of the solution coefficients: 

 
2 2 2 3 2 4

1 ((2 2 (4 4 1) (3 4 3 2) ) ) / 4,C m m m m n m m m n n m            
2

2 3(( 1) ) / 2.C m n m m m     

  

 Figure 3.4 shows three curves of the deflection versus the number of panels 

for a dimensionless quantity ' / ( )sumEF P L    at ( ),L a m n   

/ ( 1)sumP P n m   , 100 , 2L м h м   
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Figure 3 — Dependence of the deflection on the number of panels, 

  m in meters 

 
Figure 3 — Dependence of the deflection on the number of panels, 

 n in meters 
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