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One of the nonlinear phenomena in civil and mechanical structures is energy dissipation and hysteresis. 

Contact in loose connections, torsional mode cracks, etc., are susceptible sources of frictional motion that 

lead to this phenomenon. This poster summarizes the dynamic analysis performed on a single degree of 

freedom system with additive elastic-frictional constraint. The system consists of a horizontal mass, spring, 

and damper attached by dry friction and vertical force to a parallel secondary system constituted by a mass 

and a spring. The performed analysis aims to simulate the response of such a system under horizontal 

shock/overload conditions, where the nonlinearity is activated and observable within only a short period. 

Then, the nonlinear response data is employed in the nonlinear identification process, and the nonlinear 

behavior is investigated as a damage source. To this end, the differential equations coupled only due to the 

velocity component are solved, and the measured response is taken into the direct linear and nonlinear 

parameter estimation scheme. The effect of stiffness, friction, and loading is also studied in the presence of 

noise contaminations. The results suggest that the behavior dissipation loops depend both on vertical load 

and horizontal shock. 

 

 

 

 

 

 

 

 

 

 

 


