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Abstract

Taking the 5000 t bulk carrier impacting vertically to a piled wharf structure at a speed of 0.5 m/s
under the state of out of control as an example, an explicit dynamic analysis software LS-DYNA was
used to establish the dynamic simulation model of the collision process, and the dynamic response
of the piled wharf under the impact of the runaway ship was studied. Through the detailed analysis
of the impact force, displacement and distribution direction, equivalent stress and acceleration of
the wharf, the weak position of the wharf and the motion law after the impact are obtained, which
provides a theoretical basis for the design, maintenance and reconstruction of similar wharfs. The
results show that the piled wharf will have obvious torsion and vibration after being impacted. The
stress is concentrated in the impact position and the inclined piles with large inclination degree in
the nearby frame bent and the connecting place between the piled wharf and the superstructure.
When the ship collision occurs, the quality detection should be focused on these positions.
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Figure 1. Finite element model of wharf structure
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Figure 2. Finite element model of the ship
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Figure 3. Time history curve of impact force (Unit: N)
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Figure 4. Tracking elements of front end
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Figure 5. Displacement time history curve of front end (Unit: m)
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Figure 6. Tracking elements of right end
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Figure 7. Displacement time history curve of right end (Unit: m)
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Figure 8. Displacement vector diagram of at different time (Unit: m)
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Figure 9. Equivalent stress nephogram of the wharf (Unit: Pa)
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Figure 10. Acceleration time history curve of wharf structure (Unit: m/s?)
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