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The final disposal of low-level radioactive wastes will be using
concrete barriers. Due to the long service time, it is likely to encounter
adverse environments and thus the service life of the concrete barrier
needs be explored. And with different high-temperature curing
methods, try to further improve the quality and durability of barrier
concrete.

In this study, two concrete mixes possibly used for fabricating
highly integrated containers, namely mixes C and M, will be tested by
ASTM C1556 standard procedures to determine their diffusion
coefficient under the attack of chloride irons. The profile of chloride
concentration at various depths will be determined for concrete
specimens at 28, 90, 183 and 365 days of age after immersing in NaCl
solution for over 35 days. Then, Fick’s second law can be used to
obtain chloride diffusion coefficient and surface chloride content
using non-linear regression technique. And the experimental data will
be used to estimate the change in diffusion coefficient with time for
the two concrete mixes.

The effects of different curing methods on compressive strength
test, concrete shrinkage test ,electrical resistivity test,chloride ion
diffusion test, porosity and pore structure of concrete to observing the
effect of improving the durability and quality of concrete by high

temperature curing at 80°C. Compared with the normal temperature
curing, use 80°C curing can effectively improve the quality of the

pores more compact and reduce the chloride ion invasion ability, the
test results the best high temperature curing days is 3 days.

Key words: chloride, reactive powder concrete, high temperature



curing.
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(Zibara et al., 2000) -

Concrete
Wet face in =, .= Dry face
- = ' -

contact with ?.-'-;h---"-h,___' exposed to
water > > RH<100%

Water Water

absorption Vapour

diffusion

B 2.6 R4 sntiT* 7 F Bl(Zibara et al., 2000)

(2 )% 3+ g ik
§ A AR B B B i B A R fosbioL
Erritent bl F et RS Y F S gy s 1Y
SR EREP R LA FE Qﬁi@]mzl_d&ﬁ GIER L -
B B FAchEck & RS 2R Y FAT2 - (Stanish
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Content Content

Depth Depth
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A2 5% Life-365 17 £ R & M ehg B TRB R 0F L IR A
B4 m AT ERBCu ARSI R ERLy AR
et 423 L ERAE RAG AT PEEFUE LG § AT

B B A S Bt I LR R € D IDE)

EF B A AT RR B ERL LD 30 % .

223 FRMEVERFI ARSI B AL G AR RREF A
Build-up rate : Time to max
(%l/year) Maximum (%) (year)
Marine tidal zone instantaneous 0.8 1
Marine spray zone 0.10 1.0 10
Within 800 m of the ocean 0.04 0.6 15
Within 1.5 km of the ocean 0.02 0.6 30

12442 % Life-365 crficdp & ¢ » $5 3] H ¢ Florida e% 7
R E SRS L LD R ERITAc R 2.4 977 0 M R BE
Aok 800 o = poenigdEde o E P E S EFRF G 15 & 0 (PR
FEAG F T EREDNE S BT AT E o

% 2.4 5 & ¥ Florida

e

PR (0

1 2 3 4 5 6 7 9 E
¥ % 10* 11* 127

A A A A A A A ] ]

(o]

ok 195 200 218 241 262 278 289 287 275 257 233 205 | 245
Miami of

Florida 19.6 203 221 240 259 274 281 282 277 257 231 206 | 244

FEHS AR (BRIFRAR)EDE B A PHEEGRR
% 5 0.05% wt.conc.)z. PERY 5 @ % EFLo 0 * E U AR S F
b .

TR MY PR T L fEY Life-365 T_& 2 PRix £ T
(Service Life) » 4] 2.10 -
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End of service life

Damage

O, diffusion,
resistivity

Cl, CO, penetration

.
!

Time
Initiation period, 7; Pr opacmtlon period, r

f

B 2.10 FRI: & L(4~ 4o Fg 2 GHE A TFE L)

s PRFRE PUFE I N
(=) % % - & By
Ann et al. (2009)% Song et al.(2008) & pl:&48 % 33 kB
o FOREFBEIRB DL AR R OERET T
e BRI aER DG 4cE 211 2 B 212 B LESF 3
F BRI R Y TR R PG A A F RPN R ERRE Fl

EEIERFIERIRSOEF AR AR DT REIRE T

«+——— Surface chloride

9 “‘__ in moedelling

Surface chloride

Chloridz content (%, cement) 1

mezasured

y L L
t t t

o 5 10 15 20

Depth (mm)

B 211 §F % & 48532 k& e v f(Ann et al., 2009)
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re—
P Surface chloride fitted for model
4T - ‘m Duration: 400 days
= Concentration of Cl: 4M NaCl
E
s
s
=
=
=
=
5
2 27
E
[ - - -
1
o =

B 212 F %2 de 5 #7322 k& 2w v #&(Song et al., 2008)

(= ) rdkde i > 5

i ¥ AASHTO T259 #7178 2 3348 2 & 3=+ kR 3w & »
LB X ETAN S BT REA G § 4T kR (C)
2 A #(D) B o 2 AT s 5 AR AT T Bic(Dypp , apparent
diffusion coefficient)fL:% 84 4 % 4o ] 2.13 2_ 3 pF ¥ (tow , total
time) » B SPEM 5 (% LT HEE ) - RIpACAEE 3 -
RN L PR AC T B0 RIS GO (b
effective time) » #x 5 2P B (terr) 4P ¥4 M 2- PR AT T dic 5 BRI HR4T
% Hc o

Effective ime Total time

B,

%,
N,

« » ol 1 ol |

Chiloride Expdsure Period

Curing Period

Time (Days)

Bl 2.13 & P& 42 % % Bl (Nokken et al.,2006)
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(2.7)
o™
D, .t™ 0,1
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app In (2
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Dreftreft t 1
(2.8)
Dapp_D ref( trefi ) (2.9)
( m 1/m
[—(11 ) g m=£0,1
_ o
o=
-ty -1
In (2) B
5]
(2.10)
Drer - %}j P R tref 2 A % ;N
m: PR F)S

bt REFEBAER
terg - 7 PP
A2 7% Life-365 A (7PRIFF LGP B3R 1 # 5 360 = T
7130 % 5 - BRI 28 % PlF R L BT B0 %)
e Glicie D28 fie & PEF 1 m 3t B R B R F i e
e o Life-365 ¢ F sk EA; 0 PIER 25 £ A RS K
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m: pF %)+

(Z)FRF T+ 4aE > 5

Nokken et al.(2006) #-F 2% #cyp 2 2P (% 3£ 28 = +i27¢
FOUOAFE)EARABIAEKE > FUEHELER > & REM
M §F o g AU G2 A F (FLAAPF R F]F 0 M) » #0t BE
For FN(210) 18 R &by 2 BK G ARPER > BB s A
S P iy W B AR R L A S B - PR T
Fomo Hpt By FERE MR E P EREATE AT e
PRpE ]G 0 L W BB R B REFATOA S mo £ A7
HFE I 20 H PR TS 8 R R R oA
BEARE S o om RS om LG an R RS (M) & AR 5
fe e P ik § o R

Bt Ut £ B S8 @ F Y hH =% mis pERY
T m g FER e L HRESERE FRARA DR
ST E KR F T BAAMBR RN A R IR VT H

ﬁ’“t

FEFEFFF 2 A2 BAS T MR HERF T
F R, 4ok 25

Mangat et al.(1994) #-2 5% F EE 2 EBRFE P R0
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Stanish et al.(2003)z% 3+ -k % +¢ 5 0.50  #-z8q8 22 >0 & &

;7}\/%72’3@?’? 90 = ~180 = ‘1-&5 4_&34‘%4,‘5—%}’%‘/?1]5‘%%%3‘
FEE AP R ES B RG ARR Rl
PR AR L o

Nokken et al.(2006)z% 2+ k% % 0.30 » #:248:25¢ 1.0
mol/L th# (*4h-kKiAaie® » 2e PP 5 28 = ~90 % ~140 % ~
1#2 3# > FRAZ ZED" THHHEBR > TV RFFR
ﬂéﬁoﬁ%%25¢$%ﬁﬁ’%@ﬁﬁﬂLWTﬁWﬂ4
g R AP F]G om E o @ F AT BT ME e SR 4 o
BF RN ELHE VR ARG PR TS mE -

%25 £ F 4T~ B2 EREE T ER

Xk fett po% PFRF %S m

OPC 0.53

25% 4 A B~ & 1.34

Mangat et al.(1994) 60% % & o P 13
15%# A B~ & 1.13

OPC 0.32

Stanish et al.(2003) [ 25%# ﬂ]‘ e 0.66
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High o L E S Aok 3147 o
()& A
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3.1 #F5 o

4 3.1 BEHEL L E LA

R Ak
v 82 L (%)

| 3] 4 fg kR £ 4 RE A
SiO, 19.98 54.09 33.34 94.61

Al,O3 4.74 28.94 14.36 -
Fe,03 3.00 8.04 0.59 0.54
CaO 63.70 3.28 41.35 0.01
MgO 3.58 1.46 6.18 0.29
SO3 2.29 0.17 0.99 0.12
Na,O 0.28 0.57 0.23 0.14
K20 0.51 1.54 0.20 0.11

CsS 59.00 - - -

C2S 12.00 - - -

CsA 7.50 - - -
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