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G

" THREE-DIMENSIONAL COMPUTER CODE FOR GROUNDWATER FLOW, ADVECTION DIFFUSION AND

THERMAL CONDUCTIVITY TN RADIOACTIVE VASTE DISPOSAL USING FINITE ELEMENT METHOD
RYUJT KAVAMURA

Japan Infornatien Service,Ltd.,
5-12, Kita-Aoyama 3-chome, Minatoku, Tokyo, Japan

INTRODUCTION

In permanent.disposal of radioactive wastes, coupled analyses of groundwater
flow, advection dlffu81on with a decay chain of radicactive materials, and
thermal conductivity are important and necessary for the safety aspects. If
geological condltlons are complex phy51cally and geologically, it is realistic
and reasonalbe to perform three-dimensional analyses in safety assessment. There

are many three-d1nens1ona1 numerical codes in this field: e.g. analytical (AT123D)

, Monte-Carlo (HIG3D)‘and finite dlfference method (SWIFT), but no code using
F.E.M.. '

* METHOD of CALCULATION

In this work, three-dimensional treatment of groundwater flow and advection
diffusion (PERSMIGR) or thermal conductivity (PERSTEHP)'were developed by finite

A element meuhod"WIth 8-node’ isoparametric elements. uovernlng equations cf

groundwater flow. migration of nuclide and thermal conduct1v1ty are given as

TolTows,respectivelys L a
Sl =veGew)H +Q  [k:B a;T]'. (1)
Ra T+ 8peCoolurv)T = veK-9)T + W, (2)
8Kia €1 + 8w v)Ci +8KiAC: = 7(0-9)Ci +B8Ki-1Xi-iCicy + Fi D

vhere u=-(k*v)H/ B [+kz8 (T-Te0)/ 8], square brackets represent the case that
natural convectlon of ‘water flow exists, and :

S: Generalized storage coefficient , k& Hydraulic conduct1v1ty of saturated
H: Total hydraulic head T flow

Q: Recharge or discharge , u: Groundwater velocity

8.: Effective porosity o , A% Decay constant of nuclide i

D: Dis?ersion coefficient , Fi: Source of nuclide

o ‘Rock density ., 0 o¢ Yater density

Cr: Specific heat of rock o » Coo: Specific heat of vater
C:® Concentration of nuclide i , Ki: Retardation of nuclide i
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