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In Japan, it is planned to dispose low-level radioactive waste in stable geological forma-

tions. Taking the long-term behaviors of the formations into account, a mathematical

model is of prime importance. In this study, the equivalent creep low which is modified

from Norton-Baily creep model is proposed so as to remove the demerit of Norton-Baily

creep model in an analysis of long-term behaviors of soft rock. First, the sensitive anal-

yses are carried out to seize the performances of the proposed model. Secondary, the

proposed model is implemented into a finite element analysis code by which a creep test

is reproduced. From the comparison of numerical results and experimental data, it turned

out to reproduce a real phenomenon with setting the proper parameters of the proposed

model. Finally, a creep problem of underground cavern is analyzed, and the availability

of the proposed model is discussed.
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Table 1 Analysis cases (sensitive analysis)

1 2 3 4 5 6
A(x1073) | 1.00 { 1.00 | 1.00 | 1.00 | 10.0 | 0.10
a(x1073) | 5.00 | 1.00 | 5.00 | 5.00 | 5.00 | 5.00
B(x1073) | 5.00 | 1.00 | 50.0 | 500 | 5.00 | 5.00

¥ 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0
00— —— - r— - ———— — -
‘ ! ; —Norton
-&- Roland Pusch
1.0 7 -»-case 1 -

-o-case 2
-4 case 3
| -o-casedq

log de/dt (s-1)
. & \
o

SN
*
4.0 o
N, ' N
o—— ‘ \9. —._AA._.Q
N T Y  — O0--9.2
5.0 | by Poa ; op,
1 [ booa
‘ ° | ‘
6.0 | | ! R ‘o
log time (s)

Fig.1 Strain velocity v.s. time (with various a)

0.0 0.5 1.0 1.5 2.0 2.5 3.0
0.0 -

-
o

= Norton '
o Roland Pusch !
-x-case 1
-o-case 5
-&-case 6

g
=)

.
P
o

log de/dt (s-1)
& s
o

t
50 - o -
A ——a—d-a-aasasas & o84

60— b

Fig.2 Strain velocity v.s. time (with various A)
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Table 2 Analysis cases (creep test)
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