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Zaharova L.V., Aleksandrovskiy M.V. 
ABOUT THE ALGORITHM OF THE VARIATION METHOD FOR THE CALCULATION  
OF ELASTIC NON-FLAT FILAMENT WITH THE ACCOUNT OF FLEXURAL RIGIDITY 

(BENDING STIFFNESS) 
At the present time, in the construction industry, hanging structures, such as suspension bridges, gas and 

oil pipelines, cable cars, covering of industrial and civil facilities, are increasingly used. For such structures, 
a thread often acts as a design scheme. The article presents an algorithm for calculating a structural element 
in the form of a sagging thread on the action of vertical and horizontal concentrated and distributed forces. 
As a design scheme of such an element, an elastic non -flat filament can be considered with allowance for 
flexural rigidity. Due to the non-linearity of the problem, the thread is first calculated for the action of its own 
weight, and then for an additional load. The calculation for the additional load is based on the variational 
version of the finite element method. Simultaneous use of the method of successive loading. The additional 
load is divided into parts and applied by steps, which makes it possible to use only linear components in the 
expressions of axial deformation and changes in curvature at each loading stage. This approach allows us to 
use a linear stiffness matrix at each loading step, which is then easily recalculated in accordance with the 
geometric and physical characteristics corresponding to its new outline. 

Keywords: calculation algorithm, elastic non-flat filament, flexural rigidity, variational method, succes-
sive loading method, linear stiffness matrix. 

 
Information about the authors 
Zaharova Lydia Vasilevna, Ph.D., Assistant professor. 
E-mail: ZaharovaLV@mgsu.ru 
Federal State Budget Educational Institution of Higher Education Moscow State University of Civil Engineering (Na-
tional Research University). 
Russia, Moscow, 129337, Jaroslavskoe shosse, 26. 
 
Aleksandrovskiy Maksim Vyacheslavovich, Ph.D., Assistant professor. 
E-mail: AleksandrovskiyMV@mgsu.ru 
Federal State Budget Educational Institution of Higher Education Moscow State University of Civil Engineering (Na-
tional Research University). 
Russia, Moscow, 129337, Jaroslavskoe shosse, 26. 
 

Received in September 2017 
 Zaharova L.V., Aleksandrovskiy M.V., 2017 

 
 
 

 
 
 
 
 
 
 
 
 
 
 


