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Forestry machines, such as forwarders, must be able to and handle high loads and to 
operate in rough terrain. Present forwarders are almost exclusively machines with six- or 
eight-wheeled with pairs of wheels mounted on bogies. Consequently, they have very limited 
chassis damping and levelling capabilities. The traditional forestry machines chassis design 
is unfavorable from an active levelling control standpoint. The abilities of machines with 
conceptually different suspension and traction unit solutions to overcome discrete obstacles 
differ in several aspects. One way to address the challenge to overcome large obstacles and 
to travel on steep slopes is to implement an active chassis suspension solution that is able to 
regulate the machines height and to level the chassis and thus also the load and the operator 
cabin. This paper focuses on a new four-wheeled forwarder concept that is equipped with 
two pendulum axels and an actively controlled hydraulic suspension system mounted on 
each wheel axle. Multi-objective concept performance is studied with analytical methods and 
dynamic multi-body simulations. The purpose of the analytical study is to determine the 
power requirement for the the hydraulic actuation system. A full-scale virtual prototype model 
is developed in MSC ADAMS to investigate the dynamic stability and the ability to traverse 
uneven terrain at relatively high speed. Finally, analytical and simulation results are 
presented and analyzed with respect to the overall pros and cons of the studied concept.  


