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Comparison of Test Methods for Evaluation of Chloride Diffusion
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ABSTRACT

Generally, durability of concrete structures under marine environment is grossly declined by detrimental
ions such as chlorides, which penetrate concrete and was diffused to corrode reinforcing rod. Therefore,
chloride diffusion properties in concrete are important for durability evaluation and design of concrete
structure. For estimation of chloride diffusion coefficient in concrete, both evaluation methods are used for
steady state and non-steady state derived from Fick’s 1st and 2nd law, respectively. However, as it is very
difficult to evaluate diffusion coefficient for non-steady state like service environment where concrete is
actually exposed, indirect evaluation method by laboratory accelerated test is generally used.

In this study, comparison of chloride diffusion behavior was investigated for fixed mix proportion and age
of concrete using four accelerated test methods based on domestic and foreign standards. From test results,
only relative comparison between concrete mixtures was possible using ASTM C 1202 test, and diffusion
coefficient for steady state was estimated as low as 1/10 of that for non-steady state. In addition, diffusion
coefficient estimated by immersion test was similar to result by NT build 492 test.
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Flux = Diffusion + Migration + Convection
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o] A& FEAo] ok FAk(diffusion), M7l ok H7]A o] F(migration) R AL F
o) (convection) Fo2H A A EA Fo o] ol FFE UelTE Afar FXlo og AJFUH
A7 e g5 F FR i gy A4 ol dS nyste FAATE HUlske AT Bel 9

& o 1o

HAvh 2 Aol nEE A S F5 Aol AFAZY AFUHA ASTM C 1202,
NT Build 355, 433 3 492 A[@W e 54& 2o Al Aol & 1ojvt

& 4 14 B4 SAYE | Az Sd 20 [H%KV) i
ASTMC Isnindzrj TEESEOMSEES f(ibﬁgtrt](fal Resist ek el 6 () 03 N NaOH 60V =900(Z, + 2L, + 2L + e+ 2L + L))
1 [N O boneTee s g apaE | A2 () 30 % NeCl Qs =
Chloride Ton Penetration
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. ASTM C 1202 : Standard Test Method for Electrical Indication of Concrete’s Ability to Resist Chloride Ion
Penetration
2. NT Build 492 : Chloride Migration Coefficient from Non-steady-state Migration Experiments
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3. NT Build 355 : Chloride Diffusion Coefficient from Migration Cell Experiments
4. NT Build 443 : Accelerated Chloride Penetration
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