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Q=—KA%=—§ % (Eq. 1)

« - total discharge

K : hydraulic conductivity
h: head

1, L : length of porous media
k : permeability

« L viscosity

Py : pressure at outlet

P, . pressure at inlet

J = —Dqgrad (C) (Eq. 2)
J : diffusional flux
Dy - effective diffusion coefficient

C . concentration of species
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i
of
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ol
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o
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Henry's law & &% 7|4 &3%
el A 71419 g3 2 82 Q& 7l ¥ Fe| Ao
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Ky =
H
Pgas

(Eq. 3)

Ky Henry's law constant
Pleas - partial pressure of the gas in the gas phase

(gas)a, - molar concentration of the gas in solution

v = —k'krz—:B(Vpﬁ —ppg) (Ea D

v - Darcy velocity in phase S

k :intrinsic permeability

krp relative permeability to phase A

/5 ' Viscosity

pys - sum of fluid pressure in the phase and capillary
pressure

g . gravitational acceleration

A A HB A (dilatancy) A o]
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2.2 Gas entry pressure

Gas entry pressure + U3 wl@ oMo oA fFF

i
o

of thet x4 Qloz A4A3] ¥3¥ gFAHd wHEgH ES

W7l S Bed JA e e e e dela,

ne
2

, gas entry pressure +— Z]A7} XESPFEHIQL ohyAy w9

N

ok

Zog AES Y] AZst= odEHE 9u|st, Van Genuchten

o

DA 2 (Eq. 5) oAl o+ gas entry pressure & 959 =A3F 3k

ZE=vH14].

Se =[1+ ()™ (Eq. 5)
Se : effective saturation
h . pressure head

n, m . empirical parameters

¢eo] gas entry pressure & Z2¥E A9, 71AY] o]FAE

% intrinsic gas permeability, relative gas permeability %

water retention curve °] JFTFS WA Huh 54 TA A

gas entry pressure += (Eq. 6) 22 %ds 4 QItp[13].

Pae = 29w . i (Eq. 6)

T

Dae - gas entry pressure
o ow - surface tension gas/water
r . radius of the capillary tube

@  wetting angle
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o1 A 71 A (gas threshold pressure) < gas entry pressure &}
e o7 Folx, gas entry pressure == Van Genuchten,
Brooks—Corey 5 capillary pressure 3A2le] glo] A

Q7o) o},
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2.3 Gas permeability

Permeability & thaA midoA e FFS Aulstes dH=E, k
(permeability) & Darcy’s law °l| &3] A2 ¥ t}. Permeability +
e wWd 3o 5AoE=E, 4 9 54 o]y WAYUFY
EAel s WA etk 7IASE 2E adsA wAe 2S¢
B E W el A e fxlel weEk FEghelel 84
el Wi =EERHA " Al wds F
molecular flux + YAsA fFAEHooF stEE, Darcy’s
equation < (Eq. 7)°l 93] molecular flow rate & AA|E

WUTH15].

dn _ kAp JAp

dt ~ uRT I (Eq. 7)

p - mean pressure in the medium

Ap : differential pressure between the thickness I

rir

T3] whe Po]E= (Re<2100) 0l ok TElE wE

EA#e] GG EH W75 Hagen—Poiseuille law & wEt}.
w3k, EA okHo|A 2 effective gas permeability (2% apparent
gas permeability)¥= Hagen—Poiseuille 2] (Eq. 8)& %3

AEET12].
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2QPgmm Lu
kgeff = r‘;mg) (Eq. 8)

kgeff : effective gas permeability (m?)

Q: flow rate of discharge gas (m*/sec)

A cross—sectional area (m?)

L : height of the specimen (m)

4 viscosity of the gas (N-s/m?)

P absolute pressure of the upstream region (N/m?)

P © atmospheric pressure (N/m?)

kgTT = E T, 2w

x|

e AL ==t e =t = o= o A
Hagen—Poiseuille 212 laminar flow & 7}d3}%] permeability &
Mg aEy 2agEs vARe 35S 2] uiel
molecular effect ¥ Knudsen’s effect & <13t nonviscous
flow 7} ®WI¥s] #S5ETh olyst Fi2 7|A A+ mean free
path °f wa} WH3}st= p UAE EY3sF] Klinkenberg 2] (Eq.

9or AAZ AT 4 JuH[16].

kgeff =k X kyg X B(Pp) (Eq. 9)
P, mean pressure applied to the specimen (= @)
k: kgeff value as 1/Pn converges to O at 0% saturation

krg * relative permeability

a .
B = (1 + a) with constant a

(Eq. 9l wtet Aol 7hefiAl= B 48 Py o] S7HEs5,

3

=45+ effective gas permeability & #HA"th ZgF Fg

17




Aol A2l gas permeability & BI4HA A permeability 2+
Fdsttt. k ¥ k., & 47 0% E3tE A|HO intrinsic gas
permeability % relative gas permeability ©°]9, =9 F<
kxky = 54 3% S, ©l1A 9 intrinsic gas permeability &
vebdich webd EZ3 T S, ol A9 intrinsic gas permeability
(ks @F k 29 @AY (Eq. 10)= &3 24 ¥3}5=* relative gas

permeability & AF&E 4 Sl

ksy =k X kyg (Eq. 10)
ksy ¢ Intrinsic gas permeability at Sy
k :intrinsic gas permeability at 0% effective saturation

kre ' relative gas permeability

Intrinsic gas permeability += A]#He] 7R 4

Fasbe, v oy (porous network) o] i S/do]t}
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A ey, 232 E AAe] 24E Table 1 o] AAH0] glom,
A A7e)

Figure 2. Concrete Specimen
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Table 1. Composition of Concrete Specimen

Source of aggregate Daejong and Jinae Area
Mix Type E-1-40

W/(C+F) (%) 40

S/a (%) 38.4
Water 206
Cement 412
Fly—ash 103
Proportion (kg/m®) I 001
Coarser 357
Finer 241

WRA 2.3193

AEA 0.1287

W: Water C: Cement F: Fly—ash S/a: Sand/aggregate

WRA: Water Reducing Admixture AEA: Air—Entraining Admixtures

Figure 3. Water Curing of Concrete Specimens
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Figure 6. Inlet/Outlet Nozzle
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FAE A W w=ZFH dws Viton AHY EH=E

WA, Sens GEr] WAl Alelel AW ue] ngre e

Figure 8 ~ 10 & ¥

pebae.

Figure 7. Lid of Pressure Vessel
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Figure 8. Pressure Vessel Combined with Lid, Nozzle and

Viton Sleeve

Figure 9. Emplacement of Concrete Specimen
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Figure 10. Combination of Outlet Nozzle
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% dolds PC Z HFHETE Figure 11 & A¥FA A%

Figure 11. Complete Experimental Apparatus
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A 4 A

4.1 Gas entry pressure

=9l AdAFo AHA$-(Skoczylas, F., Davy, C. A.), gas

breakthrough pressure & 574 3}¢] ©]& gas entry pressure =

HAsh= P WS B3 gas entry pressure =

ol

AbESTH7]. W fEeR 7AE FJsigEie T
Zpol= AE HolA ¥, E3] 28 EQ A9 permeability 7}t
wt7] wjFof, AA| gas entry pressure HTF & kS gas entry
pressure = AFESHA @ AoR gAdET. & AFX = gas

entry pressure = XA kel 7HgA AbEsH] Y& AR

4 100% E3tEol AAHS dHE7] W AXsta, flow
regulator & 3] A|A stdroz 3} G$2(0.1 mL/min) g AAE

dAeA FdsAT. Al Al wlE =SFe Y dHE
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4.2 Gas permeability
4.2.1 A AAE
E3E 100%<! 6 7 AlEE] 7]

1 shelth. oF 8 F9
Bk Alwe Al 9g WA Azg Agod, o

()

o)
F&

%

A& o]F, 100T
2

rie
2

ol

of AxE A7IM A% WIE =

o

7]

N

o]

o
i
ol

H3l7t e AEIE 0% effective saturation O

ezl

7} 3kelth.  Effective saturation < (Eq. 11)¥ 9]

bt

FH

S, = s (Eq. 11)

Se : effective saturation
6 : volumetric water content
6, : saturated water content

6, : residual water content

i, 6, TIEN L gor AgHEE S4s T
2bzd FIYE AES FFEQ 0.21 & AEslth 9 7Hl
ols A=Wyt ¢l ISl water content 7} residual water
content & AHZZ 4.2 6 /| AHES HAF 0.066 =

AHg3T,
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Az & FAaE+= AH A FuHyEE Eo Ay
Fdstr®g  (Eq. 12)9 #2 #AE 7AW, 53X effective

saturation = WFAZ|= A" M, o =2 u7iA] AldES

p(6s —0,.)V(1—=S,)=My—M; (Eq. 12)

© @ water density

Vi volume of specimen

My : initial weight of specimen at 100% effective saturation

Ms : weight of specimen at effective saturation S

4.2.2 A¥53

Effective saturation Sy o] A|HES 48HE7] el AX S 3,

E

otgdo]  Hih) oA effective gas permeability ( kgeff =
AbEsETh A4 FAAAIT u = 20T mole fraction 1.0 oA <]

#kel 1.7568x<107° N.s/m” & AH&3at3ltH[18].

AbBFE] A4S 2, 3, 4 bar & g@dlo] ZF x}gto| A 9]

’

Al

=)

i

effective gas permeability & At=sta, 1/P, 3 kgeff.‘ﬂ #A
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J#HzZE Yehjo] MATLAB FE¢ Fitting Tool <= %3

AdRaAA S s, oA ddd 3= Figure 12 9 2t

. S1
k eff _ ka (1+_) ‘“ ,,,,
Permeability, |  'm 7
k (m?) % e
e s2
......... %
ks1 £
8
ks> ~ " >3 S3
ks3 ®

1/P,, (1/bar)

Figure 12. Presumed Data of Permeability Measurement

Klinkenberg 2} (Eq. 9) ol we} @ @A Y5 dHe] 54
effective saturation ©lA]¢] intrinsic gas permeability =
Aolett =S Eq. 10 © 93l 7 effective saturation o412
relative gas permeability & A= 4= o}

5 7FA effective saturation(0, 10, 30, 50, 70%) 2] Al
s Adde FAFACH, 0%E A3t A AolA= ZF 3 3
HHE =33kl th 0% effective saturation o] -9 GE effective

saturation Alo]~e A 2] relative gas permeability & At&E3sH

3l

NNFEAe] Hruw, o= HAx3 a7 Ya 4.2.1 Ho| /1AE Hf
gste] FHdl, Haxgks At AdoE ARE-sH

©

My
o
>
toby
r&
_![N'
04.4
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A5 F Addy

5.1 Gas entry pressure

4.1 Aol 7l=9 Aol wet 3 71e] AlRef el whE3)
stow, 1 A o gas entry pressure + 0.97 bar =
A5 9l Table 2 & gas entry pressure A& ZA3E vJebdT)
a3 gas entry pressure ©]38t2] AFelM = o] A8

FA =R oH, gas entry pressure o =@ F9 2 Al7F Vel

Figure 13 ~ 15
A2 e Zolth

it
>
L
=2
k)
il
2
s
ry
||\

Table 2. Measurements of Gas Entry Pressure

Case Gas entry pressure (bar) Average (bar)
1 1.0
2 0.8 0.97%£0.12
3 1.1
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Result of gas entry pressure - Case 1
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Figure 13. Observations in Case 1 of Change in Differential Pressure

with an Elapsed Time after Serial Application of New Gas Entry

Pressures
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Result of gas entry pressure - Case 2
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Figure 14. Observations in Case 2 of Change in Differential Pressure

with an Elapsed Time after Serial Application of New Gas Entry

Pressures

35



Result of gas entry pressure -Case 3
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Figure 15. Observations in Case 3 of Change in Differential Pressure

with an Elapsed Time after Serial Application of New Gas Entry

Pressures
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5.2 Gas permeability

4.2.1 Ao 714" el o8 Ay ©H AHO  gas
permeability & =439 om, 4.2.2 HAox AF3s AdAo| A

e MErde 7ISselth WlE+% A3k Table 3 3 2t

Table 3. Measurements of Discharge Flow (mL/min)

Effective ) Pressure (bar)
Saturation Specimen 2 3 4
R1 30.0 47.0 68.0
R2 80.0 117 220
0% R3 28.0 45.0 63.0
R4 36.0 60.0 86.0
R5 30.0 49.0 73.0
R6 36.0 58.0 84.0
R1 19.0 32.0 42.0
10% R2 21.0 33.0 47.0
R3 25.0 40.0 58.0
R1 10.0 17.0 24.0
30% R2 9.00 16.0 22.0
R3 18.0 30.0 42.0
R1 11.0 19.0 28.0
50% R2 4.50 8.20 12.5
R3 5.80 9.30 14.0
R1 3.90 6.30 9.30
70% R2 3.50 5.70 8.50
R3 2.30 3.90 5.80
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Table 3 ¢

S B3| AFE3l effective gas permeability 23= Table 4 9}

kv

&% 23258 Hagen—Poiseuille 2] (Eq.

Table 4. Measurements of Effective Gas Permeability (m?)

Effective

Pressure (bar)

Saturation Specimen 2 3 4
R1 6.25x107"7 | 5.23x107"7" | 4.74x107"
R2 1.67x107" | 1.30x107'% | 1.53x107'°
oo R3 5.84x107" | 5.01x107"" | 4.39x107"
R4 7.51x107"7 | 6.68x107'7 | 5.99x107"
R5 6.25x107"7 | 5.46x107"7 | 5.08x107"
R6 751x1077 | 6.46x107"7 | 5.85x107"
R1 3.96x107'7 | 3.56x107'7 | 2.93x107"
10% R2 4.38x107"7 | 3.67x107"7 | 3.27x107Y
R3 5.21x107" | 4.45x107'7 | 4.04x107"
R1 2.08x107" | 1.89x107"" | 1.67x107"
30% R2 1.88x107'" | 1.78x107Y | 1.53x107"7
R3 3.75x107" | 3.34x107'" | 2.93x107"
R1 2.29x107" | 2.12x107'7 | 1.95x107"
50% R2 9.38x107"* | 9.13x107"® | 8.71x107*®
R3 1.21x107" | 1.04x107" | 9.75x107*
R1 8.13x107" | 7.01x107" | 6.48x107"®
70% R2 7.30x107" | 6.35x107"" | 5.92x107"®
R3 4.79%107"% | 4.34x107" | 4.04x107"®
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N
N
K

ZF X3l Y effective gas permeability A3¥+= Table
5 9} 7t} Relative gas permeability AFEA] 225 H 423} 317]

A8kl 0% effective saturation A3 % FHdl, HFA#A R2, R3

AR e Ayb= wiAS L, WA 4 e Aol Al gt Has
A& 89,
Table 5. Mean Estimates of Effective Gas Permeability (m?)
Effective Average k,%’
saturation
(%) at 2 bar at 3 bar at 4 bar
0 6.88x10° Y 5.96x107 "7 5.41x107 "7
+£6.25x1071® +£6.22x10°18 +522x10°18
10 4.52x10°Y 3.90x107 "7 3.41x107Y
£5.20%x1071® +£3.96x10°1 +4.65%x10°18
257x107Y 2.34x107"7 2.04x107Y
30 _18 -18 -18
+8.40%10 +7.10%10 +6.26%10
=0 1.48x107 "7 1.35x107 "7 1.27x107"
+5.85%x1071® +£5.40x10718 +4.86x10718
-0 6.74x10°18 5.90x107 18 5.48x107 18
+1.42%x10718 +1.14x10718 +1.04x10718
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0% effective saturation A]He] H kgeff = 2, 3, 4
bar oA Z}7} 6.88x107Y7, 5.96x107Y, 541x107Y m® o=
AFZE QO v linear fitting = %3 AFE%  intrinsic gas
permeability ¥ 2.43x1077 m® olt}. 0% effective
saturation °A 9] relative gas permeability &= 1 o]v, uwpz}A]
248 E A9 absolute gas permeability & 2.43x<107"
m? o]t} Figure 16 & 0% effective saturation oA 2] A& A=

SEERIEE

%10 0% effective saturation
l T T T T T

0.3 o

Pl

Permeability (m2)
o
w
T

04f y=8.95E-18x+2.43E-17 g

0.3f | ]

u.z-I ]

01k )

% i 2 3 r 5 6
1/Pm (1/\MPa)

Figure 16. Estimates of Gas Permeability at 0% Effective Saturation
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10% effective saturation A2 H kgeff = 2, 3, 4
bar oA Z}Z} 4.52x107Y7, 3.90x107Y, 3.41x107Y m® o=
AFZE QO v linear fitting = %3 AFE%  intrinsic gas
permeability £ 1.20x107"" m*o]t}. k 22 H]E Fa) AEH 10%
effective saturation oA 2] relative gas permeability +
0.49 o]t} Figure 17 = 10% effective saturation ©fA]¢]
AAAI}E Hepdoh

%10 10% effective saturation
1 T T T T T

091 .

0.3 —

071 B

=]
o
T

y=6.70E-18x+1.20E-17 7

Permeability (m2)
€ o
w
T
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1

o
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T
‘..
—e—

o
w
T

o
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T

1

01k §

0 1 1 1 1 1
0 1 2 3 4 5 6
1/Pm (1/NPa)

Figure 17. Estimates of Gas Permeability at 10% Effective Saturation
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30% effective saturation A|HQ] Hf kgeff = 2, 3, 4
bar oA Z}Z 2.57x107Y7, 2.34x107Y, 2.04x107Y m® o=
AFZE QO v linear fitting = %3 AFE%  intrinsic gas
permeability ¥ 1.03x107"" m*o|t}. k ¢}9] v= Fa AE¥ 30%
effective saturation oA 2] relative gas permeability +
0.42 o]t} Figure 18 = 30% effective saturation ©fA]¢]
AAAI}E Hepdoh

%10 30% effective saturation
l T T T T T

0.9 4

0.8 =

071 B

o
o
T

1

y=3.15E-18%+1.03E-17 =

Permeability (m2)
o
w
T

o
o
T

1

o o
o w
T T
————
——
1 1

N B |

1/Pm (1/NPa)

Figure 18. Estimates of Gas Permeability at 30% Effective Saturation
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50% effective saturation A|He] Hf kgeff = 2, 3, 4
bar oA Z}Z 1.48x107'7, 1.35x107Y, 1.27x107Y m® o=
AFZE QO v linear fitting = %3 AFE%  intrinsic gas
permeability ¥ 8.45x107'"" m*o|t}. k 99| = Fa AEE 50%
effective saturation oA 2] relative gas permeability +
0.35 o]t} Figure 19 & 50% effective saturation ©fA]¢]
AAAI}E Hepdoh

%10 50% effective saturation
l T T T T T

0.9 4

0.8 =

071 B

Permeability (m2)
= =
wv (=

T T
1 1

o
o
T

1

y=1.28E-18x+845E-18

o T —— ++ .......... + ...........

1/Pm (1/NPa)

o
w
T

1

[=]
%)
T

Figure 19. Estimates of Gas Permeability at 50% Effective Saturation
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70% effective saturation A|HQ] Hf kgeff = 2, 3, 4
bar oA ZF7F 6.74x107"°, 5.90x107", 5.48x107" m® o=
AFZE QO v linear fitting = %3 AFE%  intrinsic gas
permeability ¥ 2.89x107'"" m*o|t}. k 949 = Fa AEE 70%
effective saturation oA 2] relative gas permeability +
0.12 o]t} Figure 20 = 70% effective saturation ©fA]¢]
AAAI}E Hepdoh

210" 70% effective saturation
1 T T T T T

0.9 4
0.8 4

07 I

Permeability (m2)
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wv (=

T T
1 1

S
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1
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o
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Figure 20. Estimates of Gas Permeability at 70% Effective Saturation
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Z} effective saturation 2] gas permeability A35 T ¢35H4A

2107 Results of gas permeability
1 : . ‘ | |
0.9F _
0.8F o 0% |
O 10% :
x 19,
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é e
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Figure 21. Estimates of Gas Permeability for Various Levels of

Effective Saturation

45

A 2ol &



7} effective saturation 2]

relative gas permeability 23+ Table 6 ¥} 7t}

intrinsic gas permeability %

Table 6. Representative Estimates of Intrinsic Gas Permeability and

Relative Gas Permeability

siftfjrcattii\;en Intrinsic Gazfnlg)ermeability Relative Gas Permeability
(%)
0 2.43x107" 1.00
10 1.20x107" 0.49
30 1.03x107"7 0.42
50 8.45x107'® 0.35
70 2.89x107* 0.12
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Z} effective saturation ®|41 2] 3+ relative gas permeability

Axg T2 e Y Figure 22 9F 2t}

Result of relative permeability (average)
T T T T T T T T T
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1

Relative Permeability
o
=3
T
1

o
~
T
1

0.2+ -

0 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
Effective Saturation (%)

Figure 22. Representative Estimates of Relative Gas Permeability

(average)
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A 6" EE

=l LILW ARAIEo A2 ZAo] s det
= #dstr] fAsiA, AP =8}
At 24 FAYE AHS &E3te] gas entry pressure %
=g

Gas entry pressure A 100% X3PFHC] ZAE
A HE ARESto] 3 3] whE 8 shglom, I Ad Hat gas entry

pressure + 0.97 bar & AFEHTE Ao TFHAAE 0.12

N
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AP E AR A9
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of

gas permeability 23S 43

bar &, B4t 10%7F d 4ds BxE Bt ol v

‘

Wdel magEe] S4oz os 7+ Add Ui w2 27
B¥7F 54 meld S omtA o W3, ge Ee oheka)

2
o
)

2oz ddeErt. Van Genuchten #HAA A o= gas
entry pressure & 215=¢l 1.03 bar ™' Z AFEHUT A EAA
AP E S A At FIYE FxEO|EE, X wE U
Fael Fx7} ul$ theFd Aoz oardch uleka  7)A 7}

entry pressure 435 &8st Ao BT Z1 o= o
Gas permeability A8 0, 10, 30, 50, 70%2] effective
saturation = 2zt AlHO| tidl 2, 3, 4 bar & ¢ Z+ 3 3
low, 71 A¥i= Table 3 ~ 6 ¥ Figure 16 ~ 22 9}
2o, W&/ 23+ gas entry pressure A3} wpIIA 2
FAst oA AlHe] wE WAL s 7om, ol ShA
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nhsl gel Almel uheh Uy FHY FEIE Aola)

W FEog  #wAudEch 7z} E3FEA gas  permeability
A A3 (Figure 16 ~ 20)+= oA Ay} 5L S Hol=
Ae AT F Qo =, Al THEiAE dHol E=&TH

effective gas permeability 7} ozt ¥3ixd AdAxE
Z3shd (Figure 21), AR 2327t WFS42 intrinsic gas
permeability 7} S7FES #2g 4 SQl%tk. Relative gas
permeability A3 A¥}+= Figure 22 & o] A&F A},

ZAYE AFARO] ZAleols #HA SAES 54 A gas
entry pressure i= 1 bar "|%e] oz AFEE oW, o=
A or AAHol & II=S F3 VA HmEd we

dEME f4A 2AYE JRE AFE AETES gudth

ddFez wE goer AEHAY. 7 OAdE FTFIEHY,
ZAYE AR Uil 7IAV 542 A

ZIA7Y Z2AYE FF02 AFE AFeHARE olF S T
ol Ads] =dA A
ZIA7Y ZABE AMEE Fdste] FE wAUry] A7RA
AFI R el AR ZIASEEe] F4E R AFHEER,
FAYE Atd R AdAY FHE $3 gas permeable seal 7I'd 9
ZIA i EA AS Axg Aavl 9ltl. Gas permeable seal &
T Aol s BAE FAFo ok

t}, = ZI¢E AU ZHU} gas entry pressure 7} Rl gas

ZAYE AMJEZRT 7]Ao

_

=

permeability 7} % =45 ARESoF shH, HY = 9 HSS
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Holgt  AdsiEeE ARAEY AAE a#ske] water
permeability & 7Fs 3t S| AA Eojof gk Flo|t},

TAYE AMYES] kdA SHelA JAVE HERE FAH=
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Abstract

Experimental Study on Gas
Migration Characteristics Factor
of Silo Concrete in Low— and
Intermediate—Level Radioactive
Waste Disposal Facility

Juyub Kim
Department of Nuclear Engineering
The Graduate School

Seoul National University

Low— and Intermediate—Level Radioactive Waste (LILW)
disposal facility is under construction in Korea as of 2012. The
LILW disposal facility in Korea used underground disposal with
the concrete silo. After final closure of the disposal facility, the
concrete silo will be saturated with ground water and various
gases could be generated. As the generated gases are
accumulated, internal pressure of the silo would increase and
integrity of the concrete silo could be damaged by overpressure.
Therefore, an effective gas permeable seal is necessary to

prevent the overpressurization of the concrete silo.

54



For designing of the gas permeable seal, experimental
study and computer modeling on the gas migration through the
concrete should be performed. In this study, in order to obtain
the specific characteristics of the concrete silo which are
necessary for computer modeling, gas entry pressure and gas
permeability of the concrete silo were measured by using
specimens which have a same composition with the concrete
silo. The results of this study could be utilized to the simulation
of gas migration in the LILW disposal facility and design of the

gas permeable seal.

Keywords: LILW disposal facility, Concrete silo, Gas migration,
Gas permeable seal, Gas entry pressure, Gas
permeability

Student Number: 2011—-21092
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