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Comparision of Test Methods for Estimating Chloride Ion Diffusion
Coefficient in Concrete
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ABSTRACT

To estimate durability of reinforced concrete structures located in or nearby seawater, many
different kinds of accelerated tests for evaluation of chloride ion permeation in concrete were
proposed. At present the only standardized test is the ASTM C 1202(RCP test). This test method
is used to estimate the concrete’s resistivity of the chloride penetration in concrete by using the
total charges passed and sometimes used to calculate the chloride diffusion coefficients. However,
this test may lead to an erroneous chloride diffusion coefficient. So this test method was
compared with the modified Dhir’'s test and the traditional concentration diffusion test.
Experimental results showed that the diffusion coefficients determined the RCP test and the PD
Index gave wrongous values, but the diffusion coefficient acquired by considering a migration
term was nearly the same to the CD Test.
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5 (%) (%) (%) (%) (%) (%) (%) gravity | (cm’/g)
OPC 21.95 6.59 2.81 60.1 3.32 2.11 258 3.15 3,112
BFS 31.88 12.64 0.39 42.46 6.38 3.63 0.65 2.92 4,580
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5| Slump Air w/C S/a Unit Weight (kgf/m’)
5 (cm) (%) (%) (%) W C S G BFS
OPCC 161 56 45 42 187 416 673 970 -
BFSC 161 49 45 42 187 249 698 964 166
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2 2 R Cell 1 Cell 1 GE | sn | zuws
RCP Test’ 50 3% NaCl (-) 0.3N NaOH(+) 1200 6 (hr) ZE R A3 F
Dhir Test 30 5M NaCl (-)(X3Ca(OH).) | ¥ 3Ca(OH), (+) 3333 7~20 (day)| FEFT7t&
CD Test 10 5M NaCl(Z 3lCa(OH),) X 3Ca(OH), - 3~5(month) "
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AN Quu = FFHA 3 (Coulomb) C,,C; = Cell 1,19 NaCl 5% (mol/l)
Vo= Cell 19 $485 (m?) LL = ANRFA (mn)
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z = o] M3k F = Faraday %4 (J/V. mol
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2o FEaysta FRANER A Ao) e A m/s) | PD Indexm®/s) | 84 4(m?/s)
T (Coulomb) (C) Fix A (1) A1 (2) 2 (3)
OPCM” 39,916 N T f$Ed 755%10 ! 226 % 10°] 576 x 102
BFSM 8,899 70 C e e 213x10 ! 467 x 10" 117 x 108
OPCC 3,200 40 C BE 9.06x 10 124 x 10° | 316 x 101
BFSC 1,403 30 T sy 453x10 2 239 x 10| 731 x 10"
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