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Durability Evaluation of Low and Intermediate Level Radwaste Disposal

Facility on the Basis of National Groundwater Environment
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Abstract

Domestic low and intermediate level radioactive waste disposal facilities will use the burying
method, and after that, it would be closed. For the safety of the disposal facility, the cement
concrete structure would be used. To accomplish the performance aim of the disposal facility,
the structural durability is required and if the disposal facility’s structural material could work
positively, long-term permanent is essential. So it is necessary to have an objective technical
criteria and review, but the duration of long term over hundreds of years is still unknown and
out of our experience. Therefore, it is necessary to research the way of evaluating durability
on the basis of our knowledge and experience. For the long term safety assessment of
radioactive waste disposal facility’s structural material which is a major engineering barrier,
we defined the durability and duration evaluation on the basis of national underground water

environment of the cement concrete structure.

S - A WA A =9 Adol AlEE AlA

oM =e] WAEH = ALdE A=

=
Wol Basteh A ALFL 2T Qi 4Fe 2] wfd A% 71FS AR AGska



q

&
R

Aol A

R

H

]

s

R

1

e

o]

A7)

s

-

[e]

H
IR RS AR ARE 9

A4 e A9 AR

}Ef o] T

T O SC R NN TRFHT  F M WERIE M MTNMT o
~— T — e — pi
A ~ o & = Fo g 5 2 xO ) ML w _ﬁ At @m = o] w3 B
rRTERLORE T B S O S S O
X R = T : i ¥ RN NER®R P X
%&%MMW@] iwwﬁmmuﬂ = T zoasel bwoES R
G T - Wk ~e ¥ L &, PXZ D S
= 0 ! i oR
RS - B B s ™y = W Tra T B woas o & g
o8 B 2 - = T H GG 3 | EoA- 2 X
— R o 2 = XA 7ol = X = o o o woT oo = o
Gy o o N T oF 2o 2] a = Ty o 2 R =
ﬂWL = e oy o AT (= R N ‘ulw_ AT ~ % O# fare) OE ~ <«
L —— o B S 00 Moo= T Tz ™
N ~ M o T Lﬂ ~ S o g ~ e B ™ ]JEﬂ of " & o| .
HT_L X o N S o N S dOvA @EX 1 o
Juaﬂaﬁllme%? o RO U~ 3 ﬁm RIS Mﬁﬁ%iwm -
) f ~ ~— Y ™~
= =N I T - ARG -
I TN 15 < ~ Al mY — S T o~ 4 EOt_sA g
~ T W T Ny LEE o o0 T o o B A 2
N I B TP TR mpo 2wT D £ F 3
o R W T = TerT 0w X MR Wy P M%M cy .
S aFPRL B TRLTER Je wE B
mﬂ_x.ﬂo#%ﬁﬁna% n.w%ﬂ%ﬂu MﬂrmoﬂnutWrHoW_/uMw JMMJMLJMM =
= % o= 7 & _ "R G
%WWW%?%H BEE T 2l st gt MywEat g
X ﬂ]rL n_AloE = OLJI AT wdﬂoﬂ EIM%,VLHE‘IE# JIO# ﬂﬂ]ﬂz m
= o o P B R X =y i %o o N W o= © N o 7
zT i Lt HT_ gl N ) — < O# o X E.E 5]
i TEATx STB T uRUc M Awe 0§
= — = _ z N Ow ne —
ZFT3T3%3 s 20 T B BRTTLE ZELTR S
B 5 ~ ol X A]ﬁ ﬂOtMﬂMt o el In%ned'bo o T W o Q
o <o Wo = X = Uy T o B o F el T~ B AR T M £
el énﬁﬂf@ﬁﬁ%%mawﬂﬂﬂﬁw T Xwg E
o Hu Do N " R -y B2 ™ B S
T oo o I i R R i ToWN®E
HM%%MMJ% 7 %?Lf%gﬂﬁﬁ%%%#%%ﬂﬂ%ﬂ_w_ﬁ% <
—_— ~ f ~ = W 0 0 — el —_—
T - T R A I D o I TR
T B D e ®on T O Pew Mo lanr N L BRER ONBEE 2
o X odo X . a N o o o H T e W R ol X L.
G L ny ™o T 2T G R N T i S
S K T el K Logr 9T o omo K g W= = o -
3 s W oM = H T Ld N B® T T ® E W T
= S P ) 3 T oo T oz MW o gy N w P ol o
U s ) I s A S N A N L I
o KRB Hh % T O HTETH_ OFOW®EFTITRNOMNBPRR RN
eI b B R E . & FLLFDITE ”

bl H7= Ad87 A

o]

%

=

=

37t

[€]

.

o 4
qeo HIRYH A AHAT 10CFR61414 10CFR61.50(a)(2)]

&

H
o

A

1%

ul

(19821)

® ¥

10CFR619] =



300-500

(o]

st 5009 9)n = Class
%

S

ted oF

o]

to 7t
Jel o

o]

Class B/C #71& 313149

R

1

Class C ¢

™)
Fai Tk NRC

te Aolm= 5000 7] 7kl o)

o]

AehaL 74

&l oF

3

4871, M7= aLgkA,

ted oF

o]

SRR
e 53

A
=

S N oo - H T g om AR T AT T ENRK ! od 8o o o oI N
0 %M%é%@%%%ﬂ ﬂLﬂHaﬁSNrﬁmq% onud.AT%_;'.é
Nrom o B O W o ~ _ ’ - N
) %ﬂ%maomﬁ%oﬂ “RoE P 58 S O,
GG TA o T T A XTI WT o XN oot ® Y
—_ B .o !l Mo A oy _ Y ™o N R ﬂEu Y b = e = o T
T T o do T m Wl op fo = o B 1 ;e o) 7l
2 - Lﬁ_aﬂ,ﬂul N J| _ .- g =y o= b —_ W
N B meot o Py ® gy Eooy i T T
®oz TR T o HEBRE o F LR g
Jo ﬁﬂﬂ%%ﬂ%%%i ﬂr.JﬁkﬂﬂLENr Eﬂﬁ?%ﬂﬂo
7o 0O gm i N N -0 - Romm % .
T maod 0T Ty grgsw I
T R R e s ¥
T Rl rI 2, ¥ R dTree ™ o o B
T TR ! RN B H o K = T oy T
_ FTELLETT N o F W= = wo W i
W o Toe W oW RN "o X N 9w
o~ ™ 7 ] ! o Nodo X AR ﬁoﬁaﬂul# =
ol ~ oLo oT < . oE 0t T T 1__/I HT_ Lt o ) ﬂ X = T MYy
o W R L ew PR — Bl T o T g Jo dE W o_ i W
< 1 — ™ = bl < il of X 70 ~ ey A .y 7o "R of G o o0
T e B R g ew oWy w2 X = W ]
EoomM  h? e wm® oy R o o N R
i g%ﬁci?@ﬂl%aﬂ BT ST R o B — o O B
p B sliww hP S L Qe T G p
o W ER L mERTT g @ " | o W B
cy L#_Urmjcmzoab_zubﬂg_ uwﬂiLﬂ%mEﬂ il ﬁ%ﬂr%ﬁﬂﬂ

Q i 1] —_—

- ﬂwoatwmiurwdn%ﬁﬂ ¥ o 8 mm =° T LA .@a.ﬂam
TRk EIITHEN L LevwiBlwidl O -
<0 onﬁ%@l%mﬂg %m_.%%o}i;ﬂ = = S 8T ~
B QLN O =0 T T TN o] B X0 ok N W) o

o T 2 om N oo M oIS S Y N — T
A R O I SO N I of I T
GG ey N N T W oy Moo A

' X0 W m oo i) TR —_ o do (=8 o 0 ol C
CRR - ey o R - B S R o By W
— K] ~ i " lara v ° o W
" EETEFRRIEYE THoatIaz R e
A R S IO o SRR oo Waew oDy
n Moo o @n YoRoe o}l il b o B or 7o ol o zH o))
T OT 2@ md ooy T B e T A oo ® W a0
Trhg e Ty H Ry My ey TR R I R A
ToamrToel _ mr o dpd cadyy s T E A B N Ty

N oy g X ﬂmﬂm_;wrmM_/olo Tl = B 7l id| 7= oo s P
o N AR < 2o X° R — % T o _~
0 EEJIJILILIJI E# N ~N o T = ™ oo T il X ﬂA_l Nroﬂﬂ\mﬂ o
BNy 5T T, T TeaTg 837 sk L E T
= P B S B O < B 4o T g e T b
Edﬂi‘UIJﬁ/lMﬂﬁL H“H ;‘Io_ﬂoﬂ Ho:iumo E.E ‘m__ACOCJ m ﬂAlﬂuLm ﬂ.,\ﬂ‘_._mo .EMO HO
gEmET S Py gy Nrrren ey L wZTwC g
TW O OPFTRRATERAETT IR ERTR O BN T T

Lol ER AT

37
st



Tricalcium Aluminate(C3A), .
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Calcium Hydroxide
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Air Void Spacing Strength Water, Temperature

Soluble Salts Chemistry and Flow Rate
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cl S04 pH
[mg/L] |[mg/L]| [mg/L] |[mg/L]
6.0-65.8 1.8-18.1 7.2-9.4
3.2-34.6 2.1-66.1 8.4-9.8
5.4-49.8 0.4-12.2 8.5-9.4
225.4- 16.5-
16351.0 2072.3 6.9-8.0 50m
19307.0 2461.3 7.87 50m
0.0-27.6 | 5.16 | 0.6-31.3 | 6.67 |5.9-85| 7.46
(0-100m) 2.4-17.2 | 959 |1.4-4755| 59.31 |6.1-8.1 | 6.91
(100-300m) 1.8-9.7 | 3.72 |1.9-134.2| 18.75 | 6.8-85| 7.86
2.4-333.7 | 61.07 | 6.0-147.0 | 40.63 | 7.6-9.6 | 8.32
0.0-14.6 | 4.08 | 0.0-28.4 | 6.64 |6.0-9.1| 7.13
(0-100m) 1.1-44.0 | 871 |0.4-236.6| 15.48 | 5.9-8.8 | 7.00
(100-300m) 1.3-46.3 | 7.15 |0.0-367.2| 29.79 | 6.3-9.2 | 7.82
(>300m) 2.2-307.2 | 28.79 | 0.4-377.4| 33.26 | 6.5-9.8 | 8.48
9.8-3060.0| 190.7 | 3.3-73.5 59 |6.4-7.5| 7.04 |100-200m
3.9-72.1 | 20.49 | 1.3-40.4 | 12.82 | 5.3-7.7 | 6.80 |100-160m
1.7-13.1 1.2-68.4 | 32.94 | 6.4-7.3 ( 100m
2.7-39.4 2.4-182 | 71.16 |7.1-7.8 ( 100m
3.6-20.1 1.6-24.4 | 22.25 |6.9-8.1 ( 100m
3.6-33.1 3.8-285.6 | 108.01 | 6.9-8.6 ( 100m
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6. Cl : W/C=0.4
w/C
[ppm] [mm] [yr]
0.4 27.6 100 426
1 0.4 17.2 100 520 [0-100m
2 0.4 9.7 100 661 100-300m
0.4 14.6 100 557
1 0.4 44.0 100 350 [0-100m
2 0.4 46.3 100 343 |100-300m
0.4 72.1 100 285
0.4 16351.0 100 29
0.4 333.7 100 150
0.4 19307.0 100 27




7. Cl ; W/C=0.45

w/C
[ppm] [mm] Lyr]
0.45 27.6 100 379
1 0.45 17.2 100 462/0-100m
2 0.45 9.7 100 588/100-300m
0.45 14.6 100 495
1 0.45 44.0 100 311/0-100m
2 0.45 46.3 100 305/100-300m
0.45 72.1 100 253
0.45 16351.0 100 26
0.45 3337 100 133
0.45 19307.0 100 24
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