JAEA-Research
@ 2008-067

HPHFEIC & 2 B—BREANET—5 ICED
KEEYE BT AT L DRE

Study on Flow and Mass Transport Property Evaluation Method
by Optically Measured Data in a Single Fracture

EE X EHE

Hisashi SATO and Atsushi SAWADA

HbJE AL 3Bt ST A FE R T
AT LSRRI IIL—T

Performance Assessment Research Group
Geological [solation Research and Development Directorate

—
>
FT1
:I(>
-
D
7p
D
Q)
-
®
-

September 2008

Japan Atomic Energy Agency | HERFHIAFHAEKEE




ARL AR — MIMSATEE N H AR F D ZER SR B 23T 4 5 BRI EEH T,

KLU R—bDOAFIECICEEHEFRICET 2 BHVWEDEIE. Tid TUIBRWEDLET S,
B, AL KR— s OELIEHARRFIUZER R A — 4 <=2 (http://www.jaea.go.jp)
L0REINTET,

MSATEBOEN B AR I e 56 0%iE  WhgeHair Bt Whoesair GGt
T319-1195  ZRIRUEIBITAB R AR H 7 FAR 2 Fh 4
FEah 029-282-6387, Fax 029-282-5920, E-mail:ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency

Inquiries about availability and/or copyright of this report should be addressed to
Intellectual Resources Section, Intellectual Resources Department,

Japan Atomic Energy Agency

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken, 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2008




JAEA-Research 2008-067

gobooopobooboobbooboooboobboobuoobbooobooo

gboooooobooon
gboobobobob Dbobobobobobobo
oo oo oo Of

(20080 50 22000)

gooogobooobooobboooboooobooobobooobboooboooobo
gboboooboooboobboobooboooboob z200b0o0boboOobDbOo0oboo
gobogoboooobooobboobobuoobboobobooobooobboobboo
gbobgboooboobobobooboooboboobobooooboboboboobobo
gboboboobobobobobobobobobobobobobo

goboogobooobboobbooobooobooobooobbooboboooobo
gobooobooobooobboooboobboobobooobobooobboobboo
gobogoboooobooobbooboboobboobobooobooobboobboo
gboboboboboboboboboboboboboboboboo

gbobgobooooobobobobooboobobobobooboobobobobooo
gbobooboooboobbobb 2000000000000 DbO0O0bLO0ObODbO0ObOO
goboooboobogobooooboob 1e0b0obooobOo0obOoobbOoOoboo
gbobobobobobobobobobobobobo

000000000000@O0)00319-1194 00000000000 4-33
goobodboog booboboobdoobb bODboobbd booobooobo
gobobobobobobo obobobo obobobobo



JAEA-Research 2008-067
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A parallel plate fracture model is used for the safety assessment of radioactive waste
disposal in crystalline rocks, such as granitic rocks. The parallel plate model was also
applied in the second progress report for the research and development of radio active waste
disposal program in Japan, called H12 report. However, it is known that an effect of
heterogeneously distributing fracture aperture onto the hydraulic property is different from
the transport property used for the parallel plate model, because actual fractures show fully
complex structure and fracture aperture is heterogeneously distributed.

Therefore, we have examined to measure aperture distribution and tracer concentration
distribution data by optical method for transparent replica made from artificial fracture by
casting method in order to investigate influences of heterogeneity of aperture distribution to
the hydraulic and mass transport properties used for parallel plate model and to understand
the relationship between fracture transmissivity and transport aperture.

The numerical simulation based on darcy flow and heterogeneous transmissivity field
estimated from the measured aperture under the assumption local cubic law, shows 1.6 times
larger flow rate than the data obtained from the hydraulic test. This result is one of precious
evidence supported by quantitatively measured aperture data to demonstrate the
inconsistency of the assumption of “local cubic law”.
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