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Fluid Injection Simulation Considering Distinct Elements Behavior
and Fluid Flow into the Ground
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Abstract

It is interesting to note that distinct element method has been used extensively to model the response of micro and
discontinuous behavior in geomechanics. Impressive advances related to response of distinct particles have been conducted
and there were difficulties in considering fluid effect simultaneously. Current distinct element methods are progressively
developed to solve particle-fluid coupling focused on fluid flow through soil, rock or porous medium. In this research,
numerical simulations of fluid injection into particulate materials were conducted to observe cavity initiation and propagation
using distinct element method. After generation of initial particles and wall elements, confining stress was applied by
servo-control method. The fluid scheme solves the continuity and Navior-Stokes equations numerically, then derives pressure
and velocity vectors for fixed grid by considering the existence of particles within the fluid cell. Fluid was injected as
7-step into the assembly in the x-direction from the inlet located at the center of the left boundary under confining stress
condition, 0.1MPa and 0.5MPa, respectively. For each simulation, movement of particles, flow rate, fluid velocity, pressure

history, wall stress including cavity initiation and propagation by interaction of flulid-paricles were analyzed.
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Table 1. Micro-parameters used for simulations

Microparameter Value
Density of ball, p(kg/m?) 2,650
Normal stitfness, k,(N/m) 5.0x10°
Shear stiffness, k, (V/m) 5.0%10
Friction coefficient, u 0.84
Wall Stiffness reduction factor 1.0
FS=kSUS

Particle B
Particle A

Slip condition
F, s(max) =H |F nl

L Hlastic beam

Fig. 2. Contact model
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