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Abstract: 
The object of research is a planar statically definable truss with straight belts, a Sprengel-type 

lattice, and two fixed hinge supports that create external static indeterminability. The purpose of this work 
is to derive a formula for the dependence of the deflection of the structure in the middle of the span on 
the number of panels, dimensions, and load. We consider a load evenly distributed over the nodes of the 
upper belt. Method. To output the calculation formula, the induction method is used. The forces in the 
rods simultaneously with the four reactions of the supports are determined by cutting out the truss nodes 
from the solution of the system of equilibrium equations in symbolic form. The deflection is found by the 
Maxwell-Mohr formula. A series of solutions for trusses with successive increases in the number of 
panels give sequences of coefficients whose common terms are determined from the solution of 
homogeneous linear recurrent equations of the ninth order, compiled in the Maple computer mathematics 
system. Results. The solution for coefficients is polynomial in the number of panels. It is noted that for 
an odd number of panels, the determinant of the system of equilibrium equations turns to zero, which 
corresponds to the instantaneous kinematic variability of the structure. Given an appropriate diagram of 
the possible speeds of the nodes. The graph of the dependence of the dimensionless deflection on the 
number of panels shows significant jumps in the deflection values, which decrease with the increase in 
the number of panels. The dependence of the deflection on the ratio of the vertical dimensions of the 
spangle part and the entire truss significantly depends on the parity of the number of panels. Using Maple, 
we obtained a linear asymptotic solution for the number of panels, inversely proportional to the span. 

1 Introduction 

ʈʘʩʯʝʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [1-6]. ɺ ʪʘʢʠʝ ʨʘʩʯʝʪʳ 
ʚʢʣʶʯʘʶʪʩʷ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʠʧ ʩʦʝʜʠʥʝʥʠʡ, ʠʥʦʛʜʘ ʧʝʨʝʤʝʥʥʳʝ ʩʝʯʝʥʠʷ 
ʵʣʝʤʝʥʪʦʚ, ʥʘʛʨʫʟʢʠ ʩʣʦʞʥʦʛʦ ʚʠʜʘ, ʥʝʦʜʥʦʨʦʜʥʳʝ ʫʧʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʠ ʪ.ʜ. 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʯʠʩʣʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʘʥʘʣʠʟʫ ʩʦʦʨʫʞʝʥʠʡ ʠʥʞʝʥʝʨʳ ʧʦʣʴʟʫʶʪʩʷ ʠ ʧʨʦʩʪʳʤʠ 
ʤʦʜʝʣʷʤʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʘʜʝʢʚʘʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ. ɼʣʷ ʬʝʨʤ, ʥʘʧʨʠʤʝʨ, 
ʩʦʝʜʠʥʝʥʠʷ ʩʪʝʨʞʥʝʡ ʤʦʜʝʣʠʨʫʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ, ʥʘʛʨʫʟʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʨʘʚʥʦʤʝʨʥʦ ʧʨʠʣʦʞʝʥʥʳʤʠ ʢ ʫʟʣʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʧʨʦʛʠʙʘ, ʫʩʠʣʠʡ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʣʠ 
ʧʨʦʯʥʦʩʪʠ ʩʪʝʨʞʥʷʭ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʦ ʪʘʢʠʭ ʬʦʨʤʫʣ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ 
ʧʣʦʩʢʠʭ [7-10] ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ [11] ʬʝʨʤ. ɺʧʝʨʚʳʝ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʨʝʛʫʣʷʨʥʳʭ ʩʪʘʪʠʯʝʩʢʠ 
ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤ ʙʳʣʠ ʧʦʜʥʷʪʳ ʚ [12-14]. ɺ ʪʦʯʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʧʦʤʠʤʦ 
ʨʘʟʤʝʨʦʚ ʠ ʥʘʛʨʫʟʢʠ ʚʭʦʜʷʪ ʪʘʢʞʝ ʠ ʯʠʩʣʦ ʧʘʥʝʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʜʦʙʥʳʤʠ ʢʘʢ ʜʣʷ ʘʥʘʣʠʟʘ 
ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʵʪʘʧʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. ɺ ʘʣʛʦʨʠʪʤ ʚʳʚʦʜʘ ʙʦʣʴʰʠʥʩʪʚʘ 
ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ ʨʝʛʫʣʷʨʥʳʭ ʬʝʨʤ ʟʘʣʦʞʝʥ ʤʝʪʦʜ ʠʥʜʫʢʮʠʠ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ 
ʧʘʨʘʤʝʪʨʘʤ. ʕʪʠʤ ʞʝ ʤʝʪʦʜʦʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʬʝʨʤʳ ʨʘʩʧʦʨʥʦʛʦ 
ʪʠʧʘ (ʨʠʩ. 1). ɺ [15] ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʧʨʠ f=h. ɺ [19-23] ʤʝʪʦʜʦʤ ʠʥʜʫʢʮʠʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 
ʨʘʩʧʦʨʥʳʝ ʬʝʨʤʳ ʪʘʢʦʛʦ ʞʝ ʠʣʠ ʙʣʠʟʢʦʛʦ ʪʠʧʘ, ʥʦ ʩ ʦʧʦʨʘʤʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɿʘʜʘʯʠ ʦ 
ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʧʣʦʩʢʠʭ ʬʝʨʤ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩʣʦʤ ʧʘʥʝʣʝʡ ʤʝʪʦʜʦʤ ʠʥʜʫʢʮʠʠ ʚ 
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