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A Poisson Integrator for Geometric Exact Beam "

Chen Xiao Shi Donghua’

(School of Mathematics and Statistics, Beijing Institute of Technology, Beijing 100081, China)

Abstract Under the Hamel’s formulism of Hamiltonian mechanics, a fast discrete geometric numerical
integration algorithm is proposed for the simulation of infinite-dimensional mechanical systems. First, a
dual frame operator is introduced, based on which the reduced Poisson bracket is derived. The resulting
Hamiltonian equations recover the Hamel field equations and their compatibility conditions. By combi-
ning the discrete Poisson bracket with the symplectic Euler scheme and the implicit midpoint scheme, a
Poisson integrator is constructed. Next, using the geometrically exact beam’s kinematic model as an ex-
ample, the reduced Poisson bracket and Hamiltonian equations are derived for both continuous and dis-
crete cases, leading to the Poisson integrator for the geometrically exact beam. Finally, numerical simu-
lations demonstrate that the proposed Poisson integrator preserves energy and momentum while signifi-

cantly improving computational efficiency compared to the Hamel field integrator.
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