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A rod-chain model was used to study the three-dimensional dynamics of a tree stem. A numerical 

method is developed for simulating the mechanical behavior of a flexible tree stem. The motion of the 

flexible tree stem is determined under the resistance forces exerting on the tree crown. The modeling 

strategy of this approach employed the exact nonlinear kinematic relationships in the sense of Cosserat 

theory, and adopted Bernoulli hypothesis. A deformed configuration of the rod is described by the 

displacement vector centroid curves and an orthonormal moving frame, rigidly attached to the cross-

section of the rod. The position of the moving frame relative to the inertial frame is specified by the 

rotation matrix, parameterized by rotational quaternions.  
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