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abstract

The main theme of this study is to evaluate the durability criterion of concrete
barrier for final repository of low radiation waste. From literature survey and
preliminary study about concrete durability, it shows that to ensure the durability of
concrete structure a detailed and thoroughly quality concrete practice should be
followed. From material viewpoint, a concrete mixture with durable feature should
have water content and cement content as low as possible, the water-to-cementitious
material ratio (w/cm) should be less than 0.4 to prevent from corrosion, sulfate attack
and sea attack from severe marine environment, but w/c should be kept higher than 0.42
to avoid autogenous shrinkage due to chemical contraction. Pulverized coal ash, silica
fume and superplasticizer are important ingredients for durable concrete with excellent
workability. Besides sufficient concrete strength, a durable concrete should have
characters of high volume stability, high resistivity, low chloride ion penetration and
high sulfate resistance. By using chloride penetration coefficient, a good concrete
barrier with higher service life than requirement for the radiation wastes can be

evaluated.
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B o

Bl AT HiE % 0 % % Bjontegaard, Hammer, Sellevold[25] % ¥ —‘F*f A A
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Compressive Strength (MPa)
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Compressive Strength (MPa)

Compressive Strength (MPa)
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Concrete Resistivity (kQ2-cm)

Concrete Resistivity (kQ-cm)
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Length Change, *(10-6)
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Length Change, *(10-6)
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Length Change, *(10-6)
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3 4-1

S SRR R 2

Carck
KRR £ Index
kiR W/C | W/em | W/S (kg/m’) (mm)
EC(1)28 047 | 028 | 0.0654 318.5 0.21
EC(M)28 094 | 028 | 0.0654 | 318.5% 0.36
EC(H)28 094 | 028 | 0.0654 | 318.5% 0.26
EC(1)32 0.61 0.32 | 0.0657 244.6 0.50
EC(M)32 1.23 032 | 0.0657 | 244.6* 0.67
EC(H)32 1.23 032 | 0.0657 | 244.6* 0.49
EC(1)36 0.80 | 036 | 0.0660 187.1 0.63
EC(M)36 1.60 | 036 | 0.0660 | 187.1% 0.69
EC(H)36 1.60 | 036 | 0.0660 | 187.1% 0.57
EC(1)40 1.06 | 040 | 0.0663 141.1 0.77
EC(M)40 2.12 | 040 | 0.0663 | 141.1% 0.89
EC(H)40 2.12 | 040 | 0.0663 | 141.1% 0.77
ACI(ID)40 040 | 0.40 0.11 548 1.63
F042 RGEA A AR
#8 (% )| EC(1)28 | EC(M)28 | EC(H)28 | EC(1)32 | EC(M)32
= 37.14 29.20 24.53 28.24 18.12
B 7 52.19 41.69 59.94 40.60 37.27
55 28 59.94 60.83 68.27 53.50 53.98
B 56 64.61 66.34 73.39 57.25 62.12
(MPa) 91 69.87 71.86 83.12 65.36 65.51
% 7.5 11.0 6.2 6.8 8.6
Fe 7 10.8 18.0 24.0 9.0 15.0
£ 28 19.0 35.5 43.0 19.3 33.5
il 56 28.0 48.0 51.5 29.0 51.0
(K Q-cm) 91 41.5 61.5 67.8 43.0 65.5
(Qs) after 91 1117.8 623.7 561.6 887.4 525.6




3042 SRR A FRE (&)

#4 (% )| EC(H)32 | EC(1)36 | EC(M)36 | EC(H)36 | EC(1)40
= 21.32 20.49 14.54 14.92 16.14
B 7 50.33 34.01 33.04 42.91 33.55
5 28 63.21 51.87 51.81 52.19 47.39
B 56 65.26 54.69 59.24 56.74 54.43
(MPa) 91 77.10 64.64 63.85 69.29 63.52
@ 6.5 6.6 6.4 6.5 5.0
e 7 245 8.9 22.0 24.8 10.5
3 28 40.0 19.6 37.5 413 20.0
3Bl 56 53.0 30.0 52.5 57.0 35.0
(K Q-cm) 91 68.0 45.5 68.0 74.5 49.0
TR E
(Qs) after 91 | 539.1 942.3 620.1 778.5 955.8
342 mErAART (F)
#48 (<) EC(M)40 | EC(H)40 | ACI(I)40 | EC(I)40* | EC(M)40*
= 3 13.11 11.66 19.08 16.65 14.09
B 7 28.69 30.96 39.51 35.55 32.92
5 28 42.65 48.08 47.45 48.22 45.08
B 56 54.69 55.97 54.18 54.94 55.33
(MPa) 91 59.68 64.14 57.32 62.50 60.07
@ 4.5 43 6.1 4.8 43
e 20.0 225 6.9 12.5 22.5
£ 28 34.0 38.0 7.4 23.3 40.5
iRl 56 58.0 60.0 9.5 33.0 56.0
(K Q-cm) 91 80.0 80.0 10.3 49.0 79.0
TR E
(Qs) after 91 | 5013 723.6 8209.8 762.3 537.3
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043 RGEIER 23CE APHIBR 50% B2 £ R
EREMF (107
% | WIC |[W/em| W/S | 3D 7D | 28D | 56D | 91D
EC(1)28 | 047 | 0.28 10.06541 438 | .177.1 | -181.3 | -304.2 | -480.6
EC(M)28 | 094 | 0.28 10.0654| 1279 | 2938 | -325 | -447.9 | -600.6
EC(H)28 | 094 | 028 10.0654| 1042 | 2167 | 2458 | -372.9 | -537.9
EC(1)32 | 0-61 | 0.3210.0657) 414 | -1765 | -195.6 | -308.3 | -500.0
EC(M)32 | 1:23 | 03210.06571 1263 | 370.8 | -4083 | -531.3 | -681.7
EC(H)32 | 123 | 032 100657} 1188 | -318.8 | -366.7 | -502.1 | -667.1
EC(1)36 | 0-80 | 0.36 10.0660| 460 | -177.1 | -243.8 | -402.1 | -525.0
EC(M)36 | 1:60 | 036 10.06601 1313 | 3396 | -379.2 | -516.4 | -718.8
EC(H)36 | 160 | 0.36 10.0660| ;333 | 3396 | -379.2 | -504.2 | -702.5
EC(1)40 | 1.06 | 040 10.0663| 500 | 2375 | 275 | -4042 | -539.2
EC(M)40 | 212 | 040 10.06631 5516 | 430.1 | -495.2 | -595.8 | -795.4
EC(H)40 | 212 | 040 10.0663| 184> | 4167 | -437.5 | -566.7 | -716.7
ACI(IDy40 | 040 | 040 | O.11 | g ¢ | 2458 | -306.3 | -458.3 | -579.2
o444 £ 2R R KR R
EEE o 3
91 = /B % B 60MPa kiR 430kg/m’
BB SRS 450kg/m’ # A 45 kg/m’
B+ W/cm 0.34 ) 705 kg/m’
kR fE A 10SF (7.5%% %) p g 1030 kg/m’
# % B 5 10% K 145 kg/m’
Fa43 7% 8 (ASTM C1202) <1000 & 4 kA 1.8 /m’
P 5-8%(=230 y m) 56 3 A 3.2 I/m’
ARG Gk <4.8%10 " m?/s iR i
o JE ki 50k Q) -cm R 180+40mm
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o4-5 At A g 0

Diffusion

Coefficient(10™" ' cm?/s)

Water Concrete Charge Compressive
W/S | Air Curing Curing Resistivity Passed Strength
W/em | W/C | (%) | N° A" N A (KQ -cm) | (Coulombs (MPa) Remark
Canada
Confedreation

0.32 |10.34 |6.79 | 480 - > 50 <1000 60(914d) bridge
0.32 7.32 | 55.88 43 887.4 65.36 Ec(I)
0.32 6.21 | 32.83 65.5 525.6 65.51 Ec(M)
0.32 68 539.1 77.1 Ec(H)
0.36 45.5 942.3 64.64 Ec(I)
0.36 68 620.1 63.85 Ec(M)
0.36 74.5 778.5 69.29 Ec(H)
0.4 6.58 | 61.13 49 955.8 63.52 Ec(I)
0.4 80 501.3 59.68 Ec(M)
0.4 80 723.6 64.14 Ec(H)
0.4 10.3 8209.8 57.32 ACI(IT)
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4-6 K FT oy fet B4 £ & Bk & ;}%FR%Z»:& "2 FE R

Cover Thickness,mm W/cm | Service Life, Prediction Years Remark
0.4 103
40 0.32 129
0.4 161
Research
50 0.32 201
0.4 364
75 0.32 455
75 0.32 60 Canada
550
Test Age : After 28 Days ‘L
500 Chloride Ion Concentration of Exposure=19500 ppm |
Thresshold Value of EC=1440 ppm(0.4% of Cement) L
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