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Research theme —Undrained triaxial creep behavior of carbon dioxide
hydrate bearing sand and its modeling by an elasto-viscoplastic
constitutive model

R rch karound and objectiv

Efficient and stable methane hydrate exploitation and technology utilizing CO:. hydrate to enable
underground storage of CO: gas have attracted attention. In order to realize that, it is indispensable to construct
a constitutive model that accurately represent the time dependent behavior of gas hydrate bearing ground.

This research, therefore, aims to understand the mechanical property of soil materials including gas hydrate
by laboratory test and constructing a constitutive model that can accurately express that behavior. At present,
focusing on the creep behavior exhibited by the gas hydrate containing ground, development of high accuracy
long term deformation prediction method is developed.

Research method

In this study triaxial test under undrained condition was performed on CO: hydrate bearing Toyoura sand.
The sand was infused by artificially made CO-, and the test was performed using high pressure and temperature
controlled triaxial test apparatus to recreate the low temperature high pressure submarine ground environment.
Based on the results, the time dependent behavior of the gas hydrate bearing ground will be investigated, with
aim to construct constitutive equation to reflect on the elastic plasticity and reproduce the test results.
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Figure 1,2 shows the time-creep strain rate relationship of Case S (saturated Toyoura sand specimen), Case
H1~H4 (CO2 hydrate bearing sand specimen). In comparison between Case S and Case H1~H4, sand specimen
shows clearly creep behavior, and the creep behavior depends on creep stress ratio “gr”, which is the ratio of
maximum deviator stress to creep stress. From these results, it can be observed that saturated sand specimen
shows remarkable time dependency behavior by CO; hydrate bearing.
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