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Distinct Element Analysis for Mechanical Behavior in HLW Disposal Tunnel Considering Pre-existing Cracks

TEAUEZ* = /INLfff s « -2 ARTER « REHEff o dhf] S
Hiroyuki SHIMIZU*, Tomofumi KOYAMA**, Masakazu CHIJIMATSU***, Tomoo FUJITA**** and Shigeo NAKAMA**#***
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In this paper, the coupled thermal-mechanical processes in the Aspd pillar stability
experiments (APSE) were simulated using Distinct Element Method (DEM). By considering
pre-existing cracks in the rock model, mechanical response of the rock during excavation

phase and heating phase were successfully represented by DEM. Simulation results agree

qualitatively well with the experimental results. However, the microcracks in the simulation

were widely distributed around the heater and exfoliation of rock surfaces observed in the

in-situ experiment was not formed accurately. To simulate more realistically the experimental

results by the DEM models, the calibration of the microscopic parameters considering the
model scale should be done. Moreover, more detailed discussion on the excavation damaged
zone around the borehole and the distribution of pre-existing cracks are required.
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% —H—DOHIPIRRBIOG U BB 2 EE S 2 5 2 &I

32 ATIRFG A—Z DRE
7RO I 2 L— 3 U EATR DB, LB
B DA DTN 2 LT 587 A1/ 3T A —

H PGB L7 U7 5720, UL, DEM (2 X DT

THWDTRTOAIRT A—F o —BIRET 5T
IEWE TN SHUCU VRV, Z D728, ARFFETIE T A

~&x&74%%DLLTW% DML OERHT D L

WO FEE L o7z RT A—R AT ¢ OFEFITRI- DY

VU RT UM, RIS (ReT 4 ) OFlR

M, HAWIRED 4 DD/F A—H | ZONTETR S, &

LD DINT A —5 Zeff 2 (T2 STl EffaaliRds X
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Rock model data Input parameters for thermal flow”
Number of particles: 217367 Thermal conductivity (% ): 2.6 [ W(m)K) ]
Maximum particle radius: 10 [mm] Thermal capacity ( C): 21 [MI/(m’K)]
Minimum particle radius: 5 [mm)] Coefficient of thermal expansion ( ¢, ): 7.0% 10°[ 1K ]
Particle density: 2741 [kg/m’]
Friction coefficient of wall: 0.0 Tuning parameters
Poisson’s Ratio of wall (v, ): 03 Young’s modulus of particle (E,): 150.0 [GPa]
Young’s modulus of wall (£,): 200 [GPa] Shear/normal spring stiffness ratio (@):  0.33
Friction coefficient of particle: 0.5 Shear strength of bonding (S,): 300.0 [MPa]
Poisson’s Ratio of particle (v,): ~ 0.27 Tensile strength of bonding (S)): 48.0[MPa]
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Base Case Experiment
Pre-existing cracks (%): 0.0 1.0 5.0 10.0 20.0 -
UCS of rock model [MPal: 221.6 2132 188.5 1814 1372 2221
Young’s modulus of rock model [GPa: 73.63 71.75 66.94 60.09 48.45 73.6
Poisson’s Ratio of rock model: 0273 0.285 0.272 0.285 0.341 027
Tensile strength of rock model [MPa]: 12.7 12.7 10.8 83 7.5 129
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