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The paper concerns theoretical investigations of piane trusses subject to longitudinal de
formations, using nonlinear discrete-continuous models. An external excitation is applied to a 
rigid body Jocated in a truss joint. In this joint a visco-elastic discrete element with a spring 
having a nonlinear symmetric stiffness is also Jocated. It is assumed that the spring charac
teristic is of a soft type. Four nonlinear functions describing this characteristic are proposed. 
In the considerations the wave method is applied similarly to the case of a hard characteristic 
in [l]. The numerical analysis focus on the investigation of the effect of the local nonlinearity 
with a soft characteristic for two examples of piane trusses. 
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1. INTRODUCTION

The considerations concentrate on the analysis of dynamics of plane trusses 
with a local nonlinearity. In the discussion, discrete-continuous models consisting 
of members and of rigid bodies are used. This concerns trusses with joints ide
alised as hinges without friction. In such cases, truss members are subject only to 
longitudinal deformations, [2]. The deformation of the truss is assumed to be suf
ficiently small, so that the change of the geometry of the truss can be neglected. 
The mass of the drive system mating with the truss is also taken into account as 
a part of the mass of the rigid body. Rigid bodies in the models are concentrated 
masses being in translatory motion. The external force can be described by an 
arbitrary function, periodic or nonperiodic. In the discrete-continuous model, ad
ditional discrete elements can be introduced. These elements consist of a spring 
and a damper and represent the influence of adjoining truss members. The spring 
may have a linear as well as a nonlinear characteristic . 












































