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Abstract: For the engineering risk caused by natural gas hydrate dissociation during the offshore hydrocarbon resource ex-
ploitation and ocean engineering construction processes, a theoretical model is proposed for the analysis of excess pore pressure
due to the gas hydrate dissociation. The theoretical-analytical method is adopted in the study. Firstly, based on the phase behav-
ior models before and after the hydrate dissociation and the general gas law in thermodynamics, the volume expansion model
of sediments caused by the hydrate dissociation is derived, and then, according to the soil compression and swelling behavior
in soil mechanics, the theoretical-analytical model is obtained for the analysis of excess pore pressure by the hydrate dissocia-
tion. The reasonability and validity of the model have been verified by the representative submarine landslide case. Besides, a
parametric analysis has been performed to investigate the complex affecting parameters in the model. This study is of important
theoretical value and practical significance to understand the evolution mechanism of the excess pore pressure resulting from
the hydrate dissociation, ensure the hydrate reservoir stability and avoid the project risk.
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Fig. 1 Phase behavior model for hydrate dissociation
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Fig.3 Results of parametric analysis
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Tab. 5 Final values of excess pore pressure due to hydrate dissociation

™R sm sgm LT
20 4305
TH1 nl% 30 4539
40 4.562
20 4.562
IH?2 5 30 4539
40 4412
265 4.541
TIH3 Gs 270 4.539
276 4535
10 2.495
Th4 Swi% 25 4.539
40 4562
200 4508
TEs him 600 4539
1000 4552
15 3.886
I86  y/(Nm3) 75 4.539
20 5.192
100 1287
TH&7 Dfm 350 4.539
600 7.805
15 5.042
TH8 @) 225 4.539
30 4,062
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