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Based on finite strain theory and adaptive time stepping method, the numerical
procedures which can simulate the seabed pullout resistance are developed and then
validated by the model tests. In numerical simulations, two adaptive time stepping methods
are adopted. One is according to the velocity of convergence, named heuristic stepping. The
other is based on the truncation error estimation in temporal discretization (ATSTE). In
experiments, a simple device is designed to generate different loading rate by the flow
velocity of water and to keep the sustaining loading by the given water weight. The short
term pullout capacity and long term pullout capacity are investigated by numerical
simulations and experiments.

The results show that: Time step size influences the progress of the numerical
calculations. Larger time step size is easier to cause unconvergence and calculating
interruption while shorter time step size can get accuracy results but costs more computation
time. It is found that using two proposed adaptive time stepping methods can arrange the
time step size reasonably and improve calculation efficiency so well. Through the proposed
adaptive stepping method, the numerical results agree well with the experimental results. In
short term pullout, the peak pullout force increases as the increase of the buried depth; the
negative pore water pressure is the main resistance force to the structure uplift process. It is
concentrated under the structure and diffuses to the distance. In long term pullout, as the
increase of the pullout force magnitude, the vertical displacement increases more quickly,
the pullout time also gets longer. The short term pullout is considered as undrained
condition, the influence of permeability is not obvious to the peak resistance. But for the
long term pullout, the permeability has a significant impact on the pullout behavior as it is a

time dependent process.
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