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Abstract

Modelling study on the extrusion phenomenon in a geological repository for the high-level
radioactive is performed to enhance the reliability of existing model described in H12 report.
Main conclusions of this study are as follows:

(1) The methods and pysical interpretation of bentonite gel viscosity measurements are
clarified and input data of the viscosity for the solid diffusivity are obtained.

(2) The input data of the swelling pressure and hydraulic conductivity of bentonite in the
low- density region necessary for the solid diffusivity are determined.

(3) The consolidation-type model proposed by Ahn et al. is surveyed and compared with
that used in this study. The consolidation-type model is thought to be equivalent to the solid
diffusion model used in this study.

(4) The numerical analyses for BENTFLOW experiments and model experiments on
extrusion in a pipe are performed. The analyses for the BENTFLOW reproduce the
experimental results better than the past studies. The agreement between the calculated
and experimental results of the model experiments is not good. Thus further study is

required for the evaluation of density distribution in extruding bentonite gel.
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contract with Nuclear Cycle Development Institute.
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2.3-1 V1-100% a=100%

paolg/cm?] 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
esv"[%] 2679 1717 1236 947.4 755.0 617.6 514.6 434.4 370.3 317.8 274.1 237.1 205.4 177.9 153.9 132.7 113.8 96.94 81.75
n[ /m3] | 8.67e23 | 1.33e24 | 1.80e24 | 2.30e24 | 2.82e24 | 3.36e24 | 3.92e24 | 4.51e24 | 5.12e24 | 5.77e24 | 6.44e24 | 7.15e24 | 7.89e24 | 8.67e24 | 9.49e24 | 1.04e25 | 1.13e25 | 1.22e25 | 1.33e25
ZNa* 7.612 7.188 6.881 6.638 6.436 6.261 6.107 5.968 5.841 5.723 5.613 5.510 5.412 5.319 5.229 5.143 5.059 4.978 4.899

zca?t 6.924 6.501 6.194 5.952 5.750 5.5776 5.422 5.284 5.158 5.041 4.932 4.829 4.732 4.639 4.551 4.465 4.383 4.303 4.225

i zK* 0.961 0.787 0.679 0.604 0.547 0.502 0.466 0.435 0.408 0.385 0.365 0.346 0.330 0.315 0.301 0.288 0.276 0.265 0.255
ZMg?* 2.566 2.213 1.973 1.794 1.653 1.537 1.439 1.354 1.281 1.215 1.156 1.103 1.054 1.010 0.968 0.930 0.894 0.860 0.828

KNa* 1.24e8 | 1.54e8 | 1.80e8 | 2.02e8 | 2.24e8 | 2.44e8 | 2.64e8 | 2.83e8 | 3.02e8 | 3.20e8 | 3.39e8 | 3.57e8 | 3.75e8 | 3.93e8 | 4.11e8 | 4.29e8 | 4.48e8 | 4.67e8 | 4.86e8

Ki Kca?t | 2.48e8 | 3.07e8 | 3.58e8 | 4.05e8 | 4.48e8 | 4.89e8 | 5.28e8 | 5.67e8 | 6.04e8 | 6.40e8 | 6.77e8 | 7.13e8 | 7.49e8 | 7.86e8 | 8.22e8 | 8.59e8 | 8.96e8 | 9.33e8 | 9.71e8
[m1] KK* 1.24e8 | 1.54e8 | 1.80e8 | 2.02e8 | 2.24e8 | 2.44e8 | 2.64e8 | 2.83e8 | 3.02e8 | 3.20e8 | 3.39e8 | 3.57e8 | 3.75e8 | 3.93e8 | 4.11e8 | 4.29e8 | 4.48e8 | 4.67e8 | 4.86e8
kMg?t | 2.48e8 | 3.07e8 | 3.58e8 | 4.05e8 | 4.48e8 | 4.89e8 | 5.28e8 | 5.67e8 | 6.04e8 | 6.40e8 | 6.77e8 | 7.13e8 | 7.49e8 | 7.86e8 | 8.22e8 | 8.59e8 | 8.96e8 | 9.33e8 | 9.71e8

dnat | 2.84e-8 | 1.83e-8 | 1.32e-8 | 1.01e-8 | 8.09e-9 | 6.63e-9 | 5.54e-9 | 4.69e-9 | 4.02e-9 | 3.46e-9 | 3.00e-9 | 2.61e-9 | 2.27e-9 | 1.98e-9 | 1.73e-9 | 1.50e-9 | 1.30e-9 | 1.12e-9 | 9.63e-10

di dca?* | 2.88e-8 | 1.85e-8 | 1.34e-8 | 1.03e-8 | 8.20e-9 | 6.73e-9 | 5.63e-9 | 4.77e-9 | 4.08e-9 | 3.52e-9 | 3.05e-9 | 2.65e-9 | 2.31e-9 | 2.02e-9 | 1.76e-9 | 1.53e-9 | 1.33e-9 | 1.15e-9 | 9.88e-10
[m] dg* | 2.94e-8 | 1.89e-8 | 1.36e-8 | 1.05e-8 | 8.39e-9 | 6.88e-9 | 5.76e-9 | 4.88e-9 | 4.18e-9 | 3.61e-9 | 3.13e-9 | 2.73e-9 | 2.38e-9 | 2.08e-9 | 1.82e-9 | 1.58e-9 | 1.38e-9 | 1.19e-9 | 1.03e-9
dmvg?t | 2.80e-8 | 1.80e-8 | 1.30e-8 | 9.97e-9 | 7.96e-9 | 6.53e-9 | 5.45e-9 | 4.62e-9 | 3.95e-9 | 3.40e-9 | 2.94e-9 | 2.56e-9 | 2.23e-9 | 1.94e-9 | 1.69e-9 | 1.47e-9 | 1.27e-9 | 1.10e-9 | 9.37e-10

unat | 0.2237 | 0.4584 | 0.7101 | 0.9645 | 1.217 1.465 1.709 1.950 2.189 2.426 2.663 2.900 3.140 3.382 3.629 3.881 4.140 4.408 4.686

uca?t | 0.0058 | 0.0251 | 0.0610 | 0.1135 | 0.1814 | 0.2636 | 0.3589 | 0.4665 | 0.5860 | 0.7171 | 0.8596 | 1.014 1.180 1.359 1.551 1.757 1.980 2.220 2.480

h ux”* 0.0489 | 0.0853 | 0.1169 | 0.1436 | 0.1664 | 0.1858 | 0.2026 | 0.2173 | 0.2303 | 0.2418 | 0.2521 | 0.2615 | 0.2700 | 0.2778 | 0.2849 | 0.2916 | 0.2978 | 0.3037 | 0.3092
umg® | 0.0043 | 0.0159 | 0.0349 | 0.0595 | 0.0884 | 0.1204 | 0.1548 | 0.1909 | 0.2284 | 0.2671 | 0.3067 | 0.3473 | 0.3887 | 0.4311 | 0.4744 | 0.5187 | 0.5640 | 0.6106 | 0.6586
(f)xa* | 0.1773 | 1.154 3.860 9.408 19.18 34.96 59.14 94.94 146.8 220.7 325.3 472.4 678.9 969.2 1379 1959 2789 3989 5745

(f)1 | (f)ca2t | 1.21e°4 | 3.40e-2 | 2.74e-2 | 0.1208 | 0.3787 | 0.9550 | 2.078 4.068 7.370 12.60 20.59 32.55 50.13 75.78 113.0 167.3 246.7 364.4 541.2
[kPal | (f)x* | 8.43e-3 | 3.93e-2 | 0.1004 | 0.1935 | 0.3182 | 0.4732 | 0.6575 | 0.8701 1.111 1.379 1.675 2.000 2.355 2.740 3.158 3.610 4.099 4.629 5.202
(f)mg2* | 6.44e-5 | 1.37e-3 | 8.94e-3 | 3.32e-2 | 8.98e-2 | 0.1985 | 0.3831 | 0.6708 | 1.093 1.684 2.486 3.544 4.914 6.660 8.857 11.60 14.98 19.15 24.27
(fonat | 3.99e75 | 3.49e-4 | 1.71e-3 | 6.06e-3 | 1.76e-2 | 4.48¢-2 | 0.1035 | 0.2223 | 0.4521 | 0.8814 | 1.663 3.061 5.630 9.861 17.44 30.74 54.26 96.44 173.6

()1 | (fca2* | 3.74e5 | 3.27e-4 | 1.60e-3 | 5.67e-3 | 1.65e-2 | 4.19e-2 | 0.0966 | 0.2073 | 0.5211 | 0.8200 | 1.545 2.840 5.122 9.115 16.08 28.28 49.76 88.11 157.9
[kPal | (fJx* | 3.38e-5 | 2.96e-4 | 1.44e-3 | 5.11e-3 | 1.48e-2 | 3.77e-2 | 8.67e-2 | 0.1859 | 0.3769 | 0.7326 | 1.378 2.526 4.544 8.063 14.18 24.83 43.49 76.58 136.3
(fome2t | 4.28e-5 | 3.75e-4 | 1.83e-3 | 6.51e-3 | 1.90e-2 | 4.83e-2 | 0.1116 | 0.2399 | 0.4884 | 0.9535 | 1.802 3.322 6.013 10.75 19.05 33.68 59.66 106.5 192.7

p [kPal 0.0982 | 0.6401 | 2.146 5.251 10.75 19.69 33.46 53.95 83.72 126.3 186.6 271.3 390.2 556.7 790.5 1120 1588 2257 3224

—99__
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2.3-2 V1-100% a=70%

paolg/cm?] 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
esv"[%] 3822 2448 1761 1349 1074 878.0 730.7 616.2 524.6 449.7 387.2 334.4 289.1 249.8 215.5 185.2 158.2 134.1 112.4
n[ /m3] | 6.14e23 | 9.45e23 | 1.29e24 | 1.66e24 | 2.05e24 | 2.46e24 | 2.90e24 | 3.36e24 | 3.86e24 | 4.38e24 | 4.94e24 | 5.55e24 | 6.19e24 | 6.89e24 | 7.64e24 | 8.45¢24 | 9.33e24 | 1.03e25 | 1.13e25
ZNa* 7.957 7.526 7.212 6.962 6.752 6.570 6.407 6.259 6.123 5.996 5.876 5.762 5.652 5.547 5.444 5.344 5.246 5.149 5.053

zca?t 7.268 6.838 6.525 6.275 6.066 5.884 5.722 5.574 5.439 5.312 5.193 5.079 4.970 4.866 4.764 4.665 4.567 4.472 4.377

i zK* 1.126 0.923 0.796 0.707 0.638 0.584 0.540 0.502 0.469 0.441 0.415 0.392 0.372 0.353 0.335 0.319 0.303 0.289 0.275
ZMg?* 2.868 2.492 2.232 2.035 1.877 1.745 1.633 1.535 1.449 1.371 1.301 1.236 1.177 1.122 1.070 1.022 0.976 0.932 0.891

KNa* 1.05e8 | 1.30e8 | 1.52e8 | 1.72e8 | 1.91e8 | 2.09e8 | 2.27e8 | 2.45e8 | 2.62e8 | 2.79e8 | 2.97e8 | 3.14e8 | 3.32e8 | 3.50e8 | 3.69e8 | 3.88e8 | 4.08e8 | 4.28e8 | 4.49e8

Ki Kca?t | 2.09e8 | 2.59e8 | 3.04e8 | 3.44e8 | 3.82e8 | 4.19e8 | 4.54e8 | 4.89e8 | 5.24e8 | 5.59e8 | 5.93e8 | 6.28e8 | 6.64e8 | 7.00e8 | 7.37e8 | 7.76e8 | 8.15e8 | 8.56e8 | 8.99e8
[m1] KK* 1.05e8 | 1.30e8 | 1.52e8 | 1.72e8 | 1.91e8 | 2.09e8 | 2.27e8 | 2.45e8 | 2.62e8 | 2.79e8 | 2.97e8 | 3.14e8 | 3.32e8 | 3.50e8 | 3.69e8 | 3.88e8 | 4.08e8 | 4.28e8 | 4.49e8
kMgZt | 2.09e8 | 2.59e8 | 3.04e8 | 3.44e8 | 3.82e8 | 4.19e8 | 4.54e8 | 4.89e8 | 5.24e8 | 5.59e8 | 5.93e8 | 6.28e8 | 6.64e8 | 7.00e8 | 7.37e8 | 7.76e8 | 8.15e8 | 8.56e8 | 8.99e8

dnat | 4.05e-8 | 2.60e-8 | 1.87e-8 | 1.44e-8 | 1.15e-9 | 9.39e-9 | 7.83e-9 | 6.62e-9 | 5.65e-9 | 4.86e-9 | 4.20e-9 | 3.64e-9 | 3.16e-9 | 2.74e-9 | 2.38e-9 | 2.06e-9 | 1.77e-9 | 1.52e-9 | 1.29e-9

di dca?* | 4.11e-8 | 2.63e-8 | 1.90e-8 | 1.46e-8 | 1.16e-8 | 9.52e-9 | 7.94e-9 | 6.71e-9 | 5.73e-9 | 4.93e-9 | 4.26e-9 | 3.69e-9 | 3.21e-9 | 2.79e-9 | 2.42e-9 | 2.10e-9 | 1.81e-9 | 1.55e-9 | 1.32e-9
[m] dg* | 4.19e-8 | 2.69e-8 | 1.94e-8 | 1.49e-8 | 1.19e-8 | 9.73e-9 | 8.12e-9 | 6.87e-9 | 5.87e-9 | 5.05e-9 | 4.37e-9 | 3.79e-9 | 3.29e-9 | 2.86e-9 | 2.49e-9 | 2.16e-9 | 1.86e-9 | 1.60e-9 | 1.36e-9
dvg?t | 3.99e-8 | 2.56e-8 | 1.85e-8 | 1.42e-9 | 1.13e-8 | 9.25e-9 | 7.71e-9 | 6.51e-9 | 5.56e-9 | 4.78e-9 | 4.12e-9 | 3.57e-9 | 3.10e-9 | 2.69e-9 | 2.33e-9 | 2.02e-9 | 1.74e-9 | 1.48e-9 | 1.26e-9

unat | 0.1112 | 0.2620 | 0.4417 | 0.6362 | 0.8386 | 1.0456 | 1.25565 | 1.4678 | 1.6825 | 1.9001 | 2.1211 | 2.3464 | 2.5771 | 2.8143 | 3.0596 | 3.3145 | 3.5812 | 3.8621 | 4.1603

uca?t | 0.0014 | 0.0081 | 0.0233 | 0.0488 | 0.0855 | 0.1336 | 0.1933 | 0.2646 | 0.3478 | 0.4430 | 0.5508 | 0.6717 | 0.8066 | 0.9565 | 1.1230 | 1.3077 | 1.5129 | 1.7417 | 1.9978

h ux”* 0.0274 | 0.0554 | 0.0829 | 0.1082 | 0.1309 | 0.1513 | 0.1696 | 0.1860 | 0.2009 | 0.2144 | 0.2267 | 0.2381 | 0.2485 | 0.2582 | 0.2672 | 0.2757 | 0.2836 | 0.2911 | 0.2983
umg? | 0.0012 | 0.0057 | 0.0149 | 0.0287 | 0.0467 | 0.0684 | 0.0932 | 0.1208 | 0.1509 | 0.1832 | 0.2176 | 0.2539 | 0.2922 | 0.3325 | 0.3748 | 0.4193 | 0.4660 | 0.5154 | 0.5676
(fInat | 3.09e-2 | 0.2656 | 1.045 2.833 6.227 12.00 21.19 35.19 55.98 86.29 130.0 192.9 283.2 413.3 602.0 878.6 1289 1910 2867

()1 | (f)ca®t | 5.00e-6 | 2.50e-4 | 2.86e-3 | 1.62e-2 | 6.11e-2 | 0.1794 | 0.4425 | 0.9645 | 1.918 3.589 6.262 10.58 17.31 27.67 43.50 67.68 104.8 162.6 254.3
[kPal | (f)x* | 1.88e-3 | 1.18e-2 | 3.63e-2 | 7.93e-2 | 0.1434 | 0.2300 | 0.3403 | 0.4752 | 0.6357 | 0.8232 | 1.039 1.286 1.565 1.879 2.233 2.630 3.075 3.576 4.139
(f)mg2* | 3.33e-6 | 1.26e-4 | 1.17e-3 | 5.59e-3 | 1.82e-2 | 4.69e-2 | 0.1027 | 0.2002 | 0.3582 | 0.6005 | 0.9567 | 1.464 2.168 3.128 4.419 6.135 8.400 11.38 15.28
(fonat | 6.95e76 | 6.20e-5 | 3.09e-4 | 1.12e-4 | 3.33e-3 | 8.68e-3 | 2.05e-2 | 4.53e-2 | 9.48e-2 | 0.1904 | 0.3710 | 0.7069 | 1.325 2.461 4.547 8.409 15.65 29.50 56.73

()1 | (f)ca2* | 6.52e76 | 5.81e-5 | 2.89e-4 | 1.05e-3 | 3.12e-3 | 8.12e-3 | 1.92e-2 | 4.23e-2 | 8.85e-2 | 0.1776 | 0.3457 | 0.6579 | 1.232 2.284 4.214 7.7 14.44 27.14 52.01
[kPal | (fox* | 5.90e-6 | 5.25e-5 | 2.61e-4 | 9.46e-4 | 2.81e-3 | 7.31e-3 | 1.73e-2 | 3.81e-2 | 7.94e-2 | 0.1592 | 0.3096 | 0.5882 | 1.099 2.034 3.742 6.885 12.74 23.84 45.43
(fomg2t | 7.45e76 | 6.65e-5 | 3.31e-4 | 1.20e-3 | 3.58¢-3 | 9.33e-3 | 2.21e-2 | 4.88e-2 | 0.1021 | 0.2054 | 0.4007 | 0.7643 | 1.435 2.669 4.941 9.157 17.09 32.31 62.39

p [kPal 0.0171 | 0.1472 | 0.5794 | 1.574 3.468 6.706 11.88 19.82 31.65 48.99 74.10 110.3 162.3 237.3 345.9 504.8 739.6 1092 1632
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9)

23.1 2.3.3

2.3-7 d

dPs _ | dus s g,
dz de2 o dy?

Hs

(s = oUg
g5 _ o,
dy2 Us

Gs = 5Py’ +Ciy +Cy
ATIS

g = oP(y2 &
S 2uq 4

Z Qs

— 39—

Us (s

dPs/dz=P 'y =z

y:d/2 qs:0

(2.50)

(2.51)

(2.52)

(2.53)
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g, Flux of solid particles

d/2 2
— 1 oP 2 d
G== [ —(y ——]dy
d_g/221s 4
— cP d2
12
__od” dPs
12pg dz
1.2.1 1.7 (2.54)
cd?
k.=
s nglzus
(1.3) (1.5) (2.55)
_ od” dPs
° 12p, do
y
d/2 Fracture wall
@)
-d/2 Fracture wall
2.3-7
2.3-7 r

(2.54)

(2.55)

(2.56)
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u, =u,(r),u, =u, =0

d?u
dr?

+ = -
rd ol d? rdr

u(d/i2)=Lq(d/2)=0
(o2

(2.57)

a,(r) ﬁ[rz —d—zj

Tau\ 4

1.7 (2.60)

k. =
S IOWg32,Ll

S

(1.3) (1.5) (2.61)

o, o* dPs
* 32u, do

2.56 2.62

— 34—

,,1du, _1(d’q, 1dq,|_ 1dPs_P
M Oz

Hs

(2.57)

(2.58)

(2.59)

(2.60)

(2.61)

(2.62)
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_ ok dPs

D=
Pw9 do

cd? dPs

ST 12u, do

_ ot Ps
° 32u, do

23.1 2.3.3

2.3-8 2.3-9 2.3-10

2.3-9 Kanno et al.,2001

2.3.3

(1.6)

(2.56)

(2.62)

9)

2.3-8
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Volume fraction of solid [-]
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7),16)
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r Dt \%
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0
q
D/Dt
r [m?]
A% [m3]

Pw 0 A\
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q — prg ﬁh
U
K [m?2]
g [m/s2?]
n [kg/(ms?)]
[m]
h
h=h, +2w
Vw

he [m]
Pw [N/m2 ]
Yw=TWE [kg/(m2s2)]

d
M, =—(p,nSV
c dpw(pwn )
0 =nS
n S

— 38—

(2.64)

(2.65)

(2.66)

(2.65) (2.64)

(2.67)

(2.68)

(2.69)
(2.68)
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M, = pWSVSE + pweVsE
dp dp

w w

nV=V,=eVs Vs Vv

o' =0-px
c v Bishop
Ps
oc=p,x+Ps
2.71)  (2.72)

o' =Ps
Ao’ =—(xAp, + P,AY)

do’ =—y',\wherey' = y + pwd—l
dp, dp

w w

=1 =1 (2.75)

C.——— % _53085m
dlog,, o’

_de
do’

(2.76) (2.78) (2.70)

d(nv)
S———==p,SV,
Pw dp, PN X

(2.79) (2.70)

!

—39—

(2.70)

(2.71)

(2.72)

(2.73)

(2.74)

(2.75)

(2.76)

(2.77)

(2.78)

(2.79)
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M. = pWVs(Savz’ + eﬁ]

(2.80) (2.67)

ljwvh.ﬁdr:i 58VZ'+9£ OPu
Vi u l+e w ) Ot
Pu9 1 ., dS |ap,
wIV(xVh)= —— re— | %
u (h) 1+e[sa"l dpwj ot
7 l+eoct
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1 1 oe
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u \a,le) 1+e ot
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e (¢
\'A V, o
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(2.80)
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3
3.1
19)
3.1.1 19)
3.1-1
3.1-1
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3.1-1 1.5
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1.8Mg m?3
459 120
0.667 1.8Mg m?
0.0817 416 (
3.1-1

(1.6) 2.3.2 2.3.3
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(2.56) 2.3.1 2.3.2

3.1.3
3.1-2 1.5mm 6.05% 108 [s]

3.1-3

1.2-1

T Ol ube g R P ) T, el T L SE U el

3.1-2
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70
L o
60 °
A-A oo o]
50 + o
|§| | /A ©0 °©
[ 40 - A ° 'y
© &° ./
g | e
T 30 A/zxmm ' —a— 1.5mm, Calculated
5 - /o ,0/6e —e— 1.0mm, Calculated
b= 20 L Ve A././o . —=— 0.5mm, Calculated
5 AKM ffé/ 0@0 ././ A 1.5mm, Measured
= i A o — o Boom” o o o 1.0mm, Measured
= 10 & & o v g o 0.5mm, Measured
/../. pﬁy‘ﬁ;j mm ™
[ /..ﬂo-—ﬂﬁ!/
DML 1 I R T T R R
0 10 20 30 40 50 60 70 80
. /2
Square root of time [h** ]
3.1-3
3.2
20)
3.2.1 20)
3.2-1
3.2-1
0 1.6 [Mg/m3 ] 4.2, 5,6 [mml]
1.4 [Mg/m?3 ] 6 [mm]
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3.2-1
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3.2-1
V1
[mm] ¢ 20x H20
[Mg m*] 1.4 1.6
%] 0 0 30
[%] 9.5
[mm] 4.2 45 6.0 4.2 5.0 6.0
[day] 72 90
[ 1 20
3.2.2
3.2-2 20)
@ 20x H20
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3.2-2

ABAQUS Ver.6.2
@ 20x 20H[ ] 42 5 6[ |
8o[ |
1.6 1.4Mg m?
120 459
0.592593 0.518519 1.6 1.4Mg m
0.0

3.2-2
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(1.6) 2.3.2 2.3.3

(2.62) 2.3.1 2.32

3.2.3

3.2-3 20)
1.6 [Mg/m3 ] 4.2 [mm] 7.76x 106 [s (90 [day])]

3.2-4 3.2-7

&Nl AN P D B T P TR TR S Trruld s e

3.2-3
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3.2-4

3.2-5

Dry density [Mg/m? ]

Dry density [Mg/m® ]

18

16

18

16

14

12

1.0

0.8

0.6

0.4

0.2

0.0

Initial p, =1.6[Mg/m° ]
4.2mm, Calculated
" 4.2mm, Measured

60 80

Migration distance [mm]

1.6Mg/m3

100

Initial p, =1.6[Mg/m’ ]

5mm, Calculated

B 5mm, Measured

Migration distance [mm]

1.6Mg/m3

100

4.2mm

Smm
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Dry density [Mg/m? ]

3.2-6
e
>
=
2
2
3
>
o
3.2-7

18

16 Initial p, =1.6[Mg/m’ ]

6mm, Calculated

®  6mm, Measured

100
Migration distance [mm]

1.6Mg/m3

18

16 |
Initial p, =1.4[Mg/m° ]

6mm, Calculated

®  6mm, Measured

100 140

Migration distance [mm]

1.4Mg/m?

160

6mm

6mm
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