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Problem  
 

Given a mechanical model of truck with the suspensions and wheels in the figure below. In 
the model, assuming that the sprung mass is described as a plate with properties mass ma, 
Ix, Iy. The sprung mass has 3 degrees of freedoms (DOF), which are vertical displacement 
z, angular φx (around longitudinal axis x) and angular φy (around yaw axis y). The front 
unsprungs masses are described as two mass (m11, m12) with two displacements ξ11 and ξ12 
along vertical axis. The rear unsprung mass is described as a bar with two DOF: vertical 
displacement ξ2 and angular φ2 around the longitudinal axis x. Wheels contact as points to 
the road surface, in the general case here may occur the phenomenon of separation of 
wheels from the road surface. The velocity of the car is constant. 

Requirements: Develop a system of differential equations describing vertical dynamics of 
the vehicle. 
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