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Computer Simulation of Fluid Flow in a Single Fracture
with “In-Plane Heterogeneity” (II)

(Document Prepared by Other Organization, Based on the Contract)

Atsushi Hosoda", Seiji Sato®, Ryuichi Yamamoto®
Asao Yamamoto**, Youichi Yatake**

Abstract

The heterogeneity of the transmissivity and aperture in a single fracture, so called
“in-plane heterogeneity”, is considered to have an effect on the migration of
radionuclides in a host rock of geological disposal of nuclear wastes. Aiming at better
understanding of this effect for the safety assessment of geological disposal, a
computer simulation code for the 3D flow and transport analysis in a single fracture
using the Lattice Gas Automaton (LGA) method has been developed and improved
since 2003. In this work we have further improved the LGA code for practical use
and conducted the flow and transport simulations using the 3D fracture models and
the natural rock samples with a single fracture.

For practical use of the LGA code, we have improved the accuracy of fluid
calculation, and raised the computational efficiency for large scale calculation by
reduction of memory use and parallel processing.

Next, we have conducted the flow and transport simulations using the 3D fracture
models with large contact area of fracture faces varying the standard deviation of
apertures, and studied the results. Then we have simulated the hydraulic tests for
the 10 cm - square natural granite rock samples with a single fracture and compared
the results with the measured transmissivity. Finally, we have analyzed the

relationship of microscopic and macroscopic fluid property.

This Work was performed by Corporation Pesco under contract with Japan Nuclear

Cycle Development Institute
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