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Evaluation of Lifting Pressure Due to Compressed Air and Waves Acting on Jacketed Pier Slabs
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Abstract: This study investigates uplift pressure acting on pier decks during extreme waves generated by typhoons or earthquakes.

When air is trapped between the deck and the water surface, compression and expansion of the air amplify the uplift pressure, leading

to possible deck failure or pile extraction. To clarify this mechanism, a two-phase simulation using DualSPHysics, based on the

Smoothed Particle Hydrodynamics method, was conducted. The analysis revealed that uplift pressure strongly depends on wave

conditions and that trapped air significantly increases the pressure magnitude. These findings provide useful insights for the safety

assessment and wave-resistant design of pier structures.
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Figure 1 Cross-sectional view of the pier model
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Figure2 Evaluation of uplift pressure using gas—liquid

coupled analysis and liquid analysis
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Figure 3 Comparison of Case 1 and Case 2
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b) Air pressure : p, (d=A/30)
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c) Water pressure : p; (d=A/30)
Figure 4 Uplift pressure acting on the pier deck due to
tidal variation in Case 2
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