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Evaluation of factors of deformation behavior of sand during methane hydrate
production by discrete element method

Kajiyama, Shintaro
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The deformation behavior during dissociation of methane hydrate bearing sand

(MH bearing sand) was evaluated experimentally and analytically.
Analytically, it was possible to reproduce samples with high MH saturation with low computational
complexity. The analysis was performed using this model. It was clear that in the isotropic
consolidation state, the volumetric strain due to the MH particle elimination accompanied by the
increase of the effective stress is larger than that in the case where only the MH particle is
eliminated.
From the results of the isotropic compression test, it became clear that under a constant effective
stress, there was time dependency of the increment of the void ratio to become large with the
passage of a certain time. A longer time was required to increase the increment of the void ratio

than that of the host sand and the increment of the void ratio tended to be larger in the MH bearing
sand than that of host sand.
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No.  Host material MH Presuure o' (MPa) T(°C) n(%) condition
a e
Sun (%) (MPa)
1 0 1.0 11.0 20 0.822 45.1 3t method
2 3.0 13.0 20 0.828 453 3t method
(Host sand)

3 5.0 15.0 20 0.817 45.0 3t method

4 AS1 63.3 7.0 12.0 0.812 44.8 Monotonic loading
5 40.5 14.0 19.0 0.796 44.3 Incremental loading
6 47.4 1.0 11.0 5 0.828 453 3t method

7 48.8 3.0 13.0 0.821 45.1 3t method

8 - 5.0 15.0 0.850 45.9 3t method

0
9 3.0 3.0 20 0.771 435 3t method
AS2 (Host sand)
10 49.4 3.0 13.0 5 0.835 455 3t method

" Target Degree of Saturation by MH is 50%
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