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Fig.1 The schematic diagram of triaxial system
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Fig.2 The change of TDR waveforms during hydrate formation
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Tab.1 Comparison between TDR measurement and pressure drop calculation

SR E 7 (MPa) | 285 TR 3 (MPa) SR CCH JE S B (%) | TDR HEAE (%)
6.95 5.95 12.85 52.39 56. 45
7.07 5.96 13.18 58.08 58.42
7. 20 6.22 13.72 51.19 54. 60
3.94 3. 34 12. 39 31.48 33.38
3.88 3. 24 14.27 33.36 35. 61
4.21 3. 54 11. 98 35. 21 38.11
3. 89 3. 65 12. 28 12. 60 12.43
3. 80 3.43 9. 39 19.62 17.93
3. 85 3.55 10. 37 15. 85 16.78
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Fig. 3 The stress-strain curves under different confining pressures
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Fig. 4 Shear strength difference versus hydrate saturation
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Fig. 5 The mohr circles of methane hydrate-bearing sediments under different hydrate saturations
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Tab. 2 The cohesive and internal friction of methane hydrate-bearing sedimentsunder different hydrate saturation

KEWRAE ) | BRI (MPa) | WEEEES ()
0 1.61 28. 11
15% /4 2.15 31.52
3SR 2.73 33. 69
550 3. 74 33. 66
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Fig. 6 The relational expression of strength difference and hydrate saturation
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On the Determination of Methane Hydrate Saturation and
Mechanical Properties of Sediments Containing Methane Hydrate

SUN Zhong-ming'?, ZHANG Jian®®, LIU Chang-ling”*, ZHAO Shi-jun*, YE Yu-guang®”
(1. College of Information and Control Engineering, China University of Petroleum, Qingdao 266580, Shandong, China;
2. Key Laboratory of Gas Hydrate, Ministry of Land and Resources, Qingdao 266071, Shandong, China;

3. Qingdao Institute of Marine Geology, Qingdao 266071, Shandong, China;

4. Research Institute of Petroleum Instrument, China University of Petroleum, Dongying 257061, Shandong, China)

Abstract: Methane hydrate was synthesized on a self-developed experimental apparatus and TDR
(Time Domain Reflectometry) technique was applied to real-time monitor the change of hydrate
saturation during hydrate formation. Comparison between TDR measurement and pressure-drop
calculation shows that TDR measurement is simple, easy to operate and reliable. Then, a series of
undrained triaxial compression tests were carried out for sediments containing methane hydrate.
Results indicate that the shear strength increases with the increase of effective confining pressure and
hydrate saturation, and the cohesion significantly increases with the increase of methane hydrate
saturation, but the internal friction angle is not sensitive to hydrate saturation. Based on above
results, a model relating shear strength with hydrate saturation and effective confining pressure is
presented.

Keywords: Time domain reflectometry (TDR) ; pressure drop; methane hydrate saturation; undrained

triaxial compression test; shear strength; relational model



