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NONLINEAR DISCRETE-CONTINUOUS MODELS IN DYNAMIC 
INVESTIGATIONS OF PLANE TRUSS MEMBERS 

A. P IE L O RZ (WARSZAWA)

The paper presents dynamie investigations of plane trusses subject to longitudinal deforma
tions, using nonlinear discrete-continuous models. An external excitation is applied to a rigid 
body located in a truss joint. In this joint, a discrete element with a spring having a nonlinear 
stiffness is also located. In the considerations the wave method is applied which enables to 
determine displacements, strains and velocities in arbitrary cross-sections of the truss members 
at an arbitrary time instant. Numerical calculations are performed for two nonlinear models of 
the piane truss in steady as well as in transient states. 

1. INTRODUCTION

The considerations are concentrated on the dynamie analysis of plane trusses. 
Dynamie investigations of members in these trusses are performed by means of 
discrete-continuous models consisting of rods of continuously distributed masses, 
and of rigid bodies. The discussion concerns the trusses with joints idealized as 
hinges without friction. In such cases, truss members are subject only to longitu
dinal deformations, [1]. The deformation of the truss is assumed to be suffi.ciently 
small, so that the change of the geometry of the truss can be neglected. Rigid 
bodies in the discrete-continuous model represent elements in truss joints joining 
the truss members. These elements have a rather compact structures, so they 
may be treated as rigid bodies. The external force is applied to one of the rigid 
bodies and it can be described by an arbitrary function, periodic or nonperiodic. 
In the discrete-continuous model, additional discrete elements can be introduced. 
These elements consist of a spring and a damper, and they can represent the in
fluence of additional elements connected with the truss. The spring may have a 
linear or nonlinear characteristic. 

Linear discrete-continuous models of plane trusses are discussed in [2]. The 
aim of the present paper is to generalize results of the paper [2] by introducing 
local nonlinearities into the models studied in [2], and to investigate the influence 
of these nonlinearities on displacements of rod cross-sections of plane trusses. 
The inclusion of such types of nonlinearities is suggested by many engineering 








































