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ABSTRACT 

There is need to develop theoretical-experimental models that allow us to be fully able to better assess and 

conclude on the dynamic behavior of the bus when driving on different tracks and performing different 

types of maneuvers.. 

The objective of the work is to evaluate and optimize simultaneously the lateral and vertical dynamic 

behavior of a bus modeled as a multibody system. 

The methodology used in this work is divided into two parts. The first part consists in programming a 

multibody bus model that can be used for optimization purposes concerning the lateral dynamics behavior 

via mathematical programming; the development of a double lane change maneuver, adapted from the 

combination of the standard ISO 3888-1:1999 involving double lane change for passengers cars and the 

standard ISO 14791:2000(E) involving only single lane changes for commercial vehicles, in the absence of 

specific standards; and finally the validation of results through experimental tests and computational 

simulations.  The second part consists of programming a multibody bus model for optimization purposes 

concerning the vertical dynamics behavior via mathematical programming, in this case subject to a track of 

class E according to the classification of the standard ISO 8608 (1995). 

The results of the programming of the lateral maneuvers of the bus model were validated experimentally 

and then compared by simulations of the maneuvers in a virtual model implemented in commercial 

multibody software. The achieved results showed correlation, enabling the optimization of the lumped 

parameters of the suspension of the multibody bus model through the genetic algorithm technique. 

The implemented objective function consists of the penalized composition of the RMS value of the roll 

angle of lateral maneuver regarding the handling; and parameters associated with riding like the RMS value 

of the vertical acceleration, the maximum suspension working space, and the maximum deflection of the 

tire in order to ensure continuous adherence on the track. The obtained results of the suspension lumped 

parameters achieved a negotiation of the conflicting goals. 
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