BAIEE 108
2015410 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 43 No. 10
Oct. 2015

TEHE. 0253-374X(2015)10-1480-07

AiRIEE

AR

B 5

lZS/H-

tR T rREERENEE

e21,2,3 A
=4

DOI.:10.11908/j. issn. 0253-374x. 2015. 10. 005

BT ot

R ;;1,2,3,*7?@1,4

(1. MFRYE AARTRBKERESLRE, L 200092; 2. FFRY AL R T IRAFTHESLRE, L 200092;
3. FPFREE LARTHRERE, LI 200092; 4. PHEKFIT RS WAL L, BIFH T $Hl WA6009)

BE: B—DInER NN ERE K E-NEEEEHE
BV AR | AR BOT R # A PFC2D A UK &%)
JERAE BYRE IR - » 388 5 7 U A e 7R v IR AR I R S R
OKO F» 2 RAFHEK U 244 T B0 T B0 A B T
KRS THR M RBCR TR N R AR KO R H 7 15 48
W27, RIGERRIT, i N1/ T b R 1w B it OF
RSERUE TR K AR 5 Al DL 3 K T B A B A A 1z g
W TFRSEIRG A 77 A T 2 R FE 0 S & i BT DT
LA 534 A AN Tl B B RO SOWAE B, e Ak 2 A - 29 48
FEBh R MAERASHE S . AT T BOR PRI AT

K@ BEW L FHE-FREERG s RO E
HESES: TUL3 MNEFRERS: A

Distinct Element Method Simulation of Bonded-
type Methane Hydrate Bearing Sediments

Exploitation by Thermal Recovery-
depressurization Combined Method
JIANG Mingjing” %3, FU Chang >3, HE Jie"*3,

ZHU Fangyuan' *

(1. State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. Key Laboratory of
Geotechnical and Underground Engineering of the Ministry of
Education, Tongji University, Shanghai, China; 3. College of Civil
Engineering, Tongji University, Shanghai 200092, China; 4. Centre
for Offshore Foundation Systems, University of Western Australia,
Perth WA6009, Australia)

Abstract: A newly proposed 2D bond model, which took the
coupled effects of temperature-hydraulic-mechanical into
consideration, was implemented into the distinct element
method (DEM) software Particle Flow Code (PFC2D) to
generate methane hydrate bearing sediment (MHBS) that only
the bond type methane hydrate (MH) existed. MHBS samples

in this simulation were in good drainage and exhaust
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condition. Then a series of biaxial compression tests were
conducted. Results show that when the deviator stress is
smaller than the peak deviator stress of pure sand sample, the
sample won’ t be damaged after dissociation; when the
deviator stress is larger than the peak deviator stress of pure
sand sample, the MHBS sample will be damaged and several
undeveloped shear bands occur. In addition, several micro
variables such as contact distribution, averaged pure rotation
rate(APR) and quasi-static velocity field, were analyzed in

four dissociation phases.

Key words: methane hydrate bearing sediments; thermal
recovery-depressurization combined method; macro- and

micro-mechanical property
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Tab.1 Parameters of samples in DEM simulations
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Fig.1 Relationships between deviator stress and axial
strain of pure sand and MHBS sample before

dissociation
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Fig.5 Contact distributions of sample ¢ at different time during dissociation caused by the combined method
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