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Abstract: To accurately predict the dynamic behaviors of a riser system is the foundation to secure the safety of an offshore
drill string system. Based on the Hamilton principle the dynamic model of an offshore drilling riser system is developed.

The Hermite cubic interpolation function about the bent beam element is applied as the shape function to discretize the dy—
namic model. The mass matrix damping matrix stiffness matrix and external force column vector are then integrated re—
spectively thus the whole finite element model about the drilling riser system can be developed. Subsequently the dy—
namic responses of the drilling riser system are obtained by numerical simulations via Newmark integral method and thus
the influences of different parameters on the dynamic behaviors of the riser system are further discussed. According to the
comparisons of numerical results for sea environmental loads the effect of sea current is stronger than that of sea wave on
the dynamic responses of the riser; hence in order to control the vibration and deflection of the riser the increase of the
thickness or the top tension of the riser are verified as the effective ways. In addition the greater the buoyancy is the lar—
ger the bending stress and the lateral deflection of the riser are. Therefore within the lifting capacity of the offshore drilling
platform the number of buoyancy block is suggested to be decreased.
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