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Abstract

This study investigate the use of steel fiber reinforced concrete in the
manufacture of high-integrity containers for disposal of low-level
radioactive wastes. The concrete mix C was used to place the container and
the cap. In the determination of chloride diffusion coefficient for concrete
mixes, test specimens were prepared according to ASTM C1556 standard,
and the chloride ion diffusion coefficient and the time factor of the concrete
mix were obtained. In this test, the specimens were soaked in sodium
chloride solution for at least 35 days, and the chloride concentration profile
along the distance from the surface of exposure was measured. In addition,
high-temperature curing was adopted to assess the improvements in
concrete quality. The curing parameters considered are: (1) 23 °C water
curing, (2) 80 °C hot water curing for three days, (3) 80 °C hot water curing
for four days, (4) 90 °C hot water curing for two days, and (5) 90 °C hot
water curing for three days. Also, in order to enhance the flexural strength
of concrete, steel fiber is added to the mixture, a statistical method is

established for the evaluation of the distribution of steel fibers in concrete.

In order to improve the quality of concrete by high-temperature curing,
compressive strength test, dry shrinkage test and surface resistivity test
were carried out to observe the hydration of concrete, and the durability of
concrete was investigated by porosity and pore structure measurements.
The results show that high-temperature curing does improve the
characteristics relating to durability of concrete. These include increased
compressive strength and resistivity, reduce porosity and chloride diffusion

coefficient, and enhanced volume stability under service environment.
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5142 e i $F47(Ordinary diffusion) » ¥ ¢ 3 FPU& 4 ~
BE s b4 or3l4e 2 B 4 E47(Pressure diffusion) ~ %)
BR ™ Ak 33 A5 # chF P 47(Thermal diffusion) 2 41
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B 2.7 % k3t 2R G2 4 6 k&R 20 B2 55(Sherman R.M., 1996)
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ac d%c = 9%c = d%c
E—D(ﬁ%—yﬁaﬂ (2.3)

+

FEAE - i e o VENQRY

ac ac

=D — (2.4)

FQRATLF F - TR FHA 425 (Diffusion
equation) » b > A2V B LY P HR A E L R BT -

ASTM C1556 % 1 % s % = # &8 474 34 5 58(2.5)

C(x,t) = C; — (Cs — C;) - erf( J%) (2.5)
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(%) °
Cot %% & 43 kR > H (%)
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#2.3% Life-365 12 4 B & ehg 3 TR iE 2 07 5 ddp
Bt im g I EAE Cmax AHF A2 ERLEER
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FRE A e AR FEREAETFRL 1 £330 £ -
: . Time to
7 Build-up rate Maximum
one max
(%o/year) (%)
(year)

Marine tidal zone instantaneous 0.8 1
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Within 800 m of the ocean 0.04 0.6 15

Within 1.5 km of the ocean 0.02 0.6 30
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-t—————— Surface chloride

9 A "‘__ in modelling

Surface chloride

Chloride content (%, cement) 1
&
|
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=]

M - M M- I P
o 5 10 15 20
Depth (mm)

B 2. 12 F%erda iz A2 kR3] e & (Ann et al., 2009)

s
Surface chloride fitted for model

4 1 Tm Duration: 400 days
=l . Concentration of Cl: 4M NaCl
£
= 3
=
=
=
=
=
5 2
E
pr=i
(=

1 4

0

Depth (mm)

B 2. 13 7 %er4aim A2 k&2 e b i (Song et al., 2008)
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0.30 I T
= = = Data fitting by Eq.1
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0.30 | |
= = = Data fitting by Eq.2
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e el o
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B 2.15 3 s §izie2 & 48+ k& 29 Bl(Erik et al., 2003)

(= )i hdicdn o =
%5 AASHTOT259 #7182 34 2 & 33 kA& 3
B REFAS 0 0 EC) TS RE A G & SRR (Cy)
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coefficient, Dqpp)Fi-:Z#4 8F & SLPF [ (total time, tiowr) @ 4Bl 2.16
ro o HM PR S R 28 X MRk CHPER o ARIBIT ARG

- FEIMP BRI TR G OER
(effective time, te) > w7 2CPF B (te) A0 B 2 FFHT o ¥ 5 pa s
£ I

Effactive time Total tima

,
,

+ ¥ L | ]
Chieride Exposure Period

Curing Period

0 10 20 30 40 50 L&)
Time (Days)

Bl 2.16 & PR &4z T & Bl(Nokken et al., 2006)
Stanish et al.(2003) > ARFFHT % He(Dapp) BT 785K 5 — HF 2
B ERS BRIl FFS AR RE Dy F F
- F AT BRI G o027 B ¥ D ter 2 m
AT om KRS RADENREET L7 \‘1}\‘(28) A

A (2.8)8 N (2.9) e o KT PR R E 2 N 5 8 (2.10)
2 D2 27
app fttlz dt :
Dyt~ 0,1
ref ref(l-m)(tz-tl) m o

Dapp= In (2) (2.8)

D eftpar— m=1

tr-t4
tref m

Dapp_Dref( ) (29)
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25% 4 A B~ 1% 1.34

Mangat et al.(1994) 60% % T s 5 it 123
15%% # B~ % 1.13
OPC 0.32
Stanish et al.(2003) | 25% & 7 4 0.66
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A%F7 A B X 0.96
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8% H B~ 1% 119
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Measured data of the maximum surface chloride content of C50
— Fitted curve of the maximum surface chlonde content of C20
3=0.016+0.615( 1-exp( -0.402v) ), R'=0,90

y=0.016+0.663( 1-exp( -0.488x) ), R'=0.92
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(E)Pil'
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(%0) L 21 -k 07 % BT LS
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Fex03 3.00 8.04 0.59 0.54
CaO 63.70 3.28 41.35 0.01
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AASHTO T259-02 Standard Method of Test for Resistance of
Concrete to Chloride Ion Penetration.

AASHTO T260-97 Standard Method of Test for Sampling and
Testing for Chloride Ion in Concrete and Concrete Raw Materials.
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