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Gas hydrate contains abundant methane and is expected to be a promising energy supply to mitigate the influ-
ence of climate change in the future, in addition, it is also relevant to geological hazards. Understanding the
effect of fluids-solid-hydrate spatial distribution on elastic properties of hydrate-bearing sediments benefits
the interpretation of the Bottom Simulating Reflection and acoustic logging data.

The elastic properties of gas hydrate-bearing have been investigated with various approaches, such as lab-
based measurements and analytical models. But these methods fail to capture the influence of detailed pore
structure and phase distribution on elastic properties. Alternatively, pore-scale imaging technologies (e.g.,
Sahoo, et al., 2018), has been used to understand the detailed pore-scale fluids-solid-hydrate distribution on
the elastic wave properties. But pore-scale numerical simulation of elastic properties based on high resolution
detailed fluids-solid-hydrate images is still rare.

In this work, effective elastic properties of gas hydrate-bearing were simulated by the finite element method
based on high-resolution synchrotron x-ray computed tomography imaging. The results show that the dom-
inant hydrate morphology experiences a transition from pore-filling to pore-bridging and to cementation
during the hydrate formation process. Remarkably, some hydrate forming in small pores can cement adja-
cent granules and form local pore-bridging, which increases the rock elastic moduli and sonic wave velocities
significantly even when hydrate saturation is low.
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