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Fig. 1 Chloride binding isotherms obtained at the University

of Toronto for two cement pastes
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Fig.2 Distribution of five chloride concentrations in concrete
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Fig. 4 Distribution of chloride concentration in concrete
a.7~8 b. 14~15
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Fick
Marine Sciences/Vol.30,No.7/2006 25



(8]

MR’

).
200331 1 50-54.
2002 5 3 240-247.

2001.

.
[MI.
440.

[I] 2000,1 1  52-57.

Martin-Pérez B, Zibara H, Hooton R D, et al. A study of the
effect of chloride binding on service life predictions [J].
Cement and Concrete Research, 2000, 30 (8): 1 215-1 223.
Castro P, De Rincon O T, Pazini E J. Interpretation of
chloride profiles from concrete exposed to tropical marine
environments [J]. Cement and Concrete Research, 2001,
31(4): 529-537.

Jones M R, Dhir R K, Gill J P. Concrete surface treatment:

effect of exposure temperature on chloride diffusion

resistance [J]. Cement and Concrete Research, 1995, 25(1):

197-208.

==}

=

(9]

(10]

(1]

[12]

[13]

[14]

[15]

REPORTS

[3]. 20024 2 1-6.
Boddy A, Bentz E, Thomas M D A, et al. An overview and
sensitivity study of a multimechanistic chloride transport
model [J]. Cement and Concrete Research, 1999, 29 (6):
827-837.
Prezzi M, Geyskens P, Monteiro P J M. Reliability
approach to service life prediction of concrete exposed to
marine environments [J]. ACI Materials Journal, 1996,
96(6): 544-552.

[J]. 2000 28 6 570-574.
Sergi W, Yu S W, Page C L. Diffusion of chloride and
hydroxyl ions in cementitious materials exposed to a saline
environment [J]. Magazine Concrete Research, 1992,
44(158): 63-69.
Griesel E J, Alexander G.. Effect of controlled environmental
conditions on durability index parameters of Portland cement
concretes [J]. Cement, Concrete and Aggregates, 2001,
23(1): 44-49.
Thomas M D A, Bamforth D B. Modeling chloride diffusion
in concrete: Effect of fly ash and slag [J]. Cem Concr Res,
1999, 29(4): 487-495.

I: [J]. 2002 30 6 686-690.

A multi-mechanistic chloride diffusion and transport model
and sensitivity study

WANG Ren-chao, ZHU Lin, YANG Tao, WU Wang

(Civil Engineering School, Tianjin University, Tianjin 300072, China)

Received:Dec.,11,2003

Key words: serve life; diffusion model; multi-mechanism; chloride diffusion; reinforced concrete structures; Fick’s second law of diffusion;

sensitivity analysis

Abstract: one of the major causes of reduction of serve life of reinforced concrete structures is chloride
diffusion in the structures where corrosion of the reinforcing steel occurs. The study of influencing mechanisms of
chloride diffusion and the accurate evaluation of chloride incursion are the important gist of the repair and reinforcing
of the reinforced concrete structure. Based on Fick’s second law of diffusion, this paper developed a theoretical
multi-mechanism diffusion and transport model of chloride ion and considered the relation between chloride diffusion
coefficient and mechanisms, such as time, temperature, micro-defect and binding effect of concrete. The sensitivity of
inherent relativity and roles of the various mechanisms are analyzed. In addition, the application of this diffusion and
transport model is verified with experimental and engineering data.
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