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Slope dynamic stability analysis of gas-bearing reservoirs in deep-sea energy soils
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Abstract: Deep-sea energy soil is highly sensitive to its own environment and is prone to marine disasters such as
submarine landslides and instability under dynamic loads. Therefore, studying the dynamic response characteristics
of gas-bearing reservoir slopes in deep-sea energy soil has important practical significance. Taking the actual seabed
slope as the research background and relying on the seabed hydrate slope model, this paper established a finite
difference model of seabed slope based on the mixed discrete method. It studied the displacement development law,
shear strain evolution process, and dynamic pore growth characteristics of deep-sea energy soil gas reservoir slopes
under wave and seismic loads with low clay content. The research results indicate that under wave loads. the
maximum displacement and shear strain of the slope are greater than those under seismic loads, and the sliding
surface forms a through state, exhibiting a strain failure mode. Under seismic loads, the dynamic pore pressure at
each point of the gas-bearing reservoir is greater than that under wave loads, and the sliding surface has not formed
a through state, making the slope more prone to liquefaction failure. Therefore, when the safety and stability of
deep-sea energy soil gas-bearing reservoir slopes are analyzed, matching failure criteria should be selected in
accordance with the different forms of dynamic load.
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Fig. 4 Variation of lateral displacement in deep-sea energy soil gas reservoir
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Fig. 5 Nephogram of total slope displacement
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Fig. 7 Dynamic pore pressure change of deep sea energy soil gas reservoir
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