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Chloride diffusion is one of the major problems that
affect the durability of reinforced concrete

structures. Cement paste is the basic part of
concrete. So, the study of chloride diffusion is the
most important issue in the research for steel
corrosion in reinforced concrete structures.

Fig. 2 Microstructure of cement paste.t a =0 and
a=0.80 (w/c=0.50)

Fig. 3 FE model of cement paste and distribution of

To propose a common method to model the
chloride diffusion process through cement paste
based on the microstructure of cement paste, the
results of which can be regarded as basic input to
simulate the chloride diffusion of mortar and
concrete.
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Subject

Chloride diffusion is one of the major problems that affect the durability of reinforced concrete struc-
tures. Once, the chloride concentration in the concrete reaches a certain level, the corrosion process
of embedded steel bars starts. Cement paste is the basic part of concrete. So, the study of chloride
diffusion is the most important issue in the research for steel corrosion in reinforced concrete struc-
tures.

Goals

The main objective of this research is to propose a common method to model the chloride diffusion
process through cement paste based on the microstructure of cement paste, the results of which can
be regarded as basic input to simulate the chloride diffusion of mortar and concrete.

Research Question

What is the real mechanism of diffusion of chloride ion in hardened cement paste? What is the rela-
tionship between chloride diffusivity and microstructure characters of cement paste, i.e. porosity, tor-
tuosity, degree of hydration, curing time? What is the size of representative element volume (REV) for
modeling chloride diffusivity of cement paste?

Strategy

Based on microstructure of cement paste generated from HYMOSTRUC3D, the cement paste is divided
into five phases, capillary pore, inner hydration product, outer hydration product, contact hydration
product and un-hydrated cement particle. The diffusivity parameter of each phase is determined and
diffusion equation with boundary conditions can be solved by finite element (FE) approach. The distri-
bution of chloride concentration and flux through the outer surface can be obtained. Using Fick’s law,
the chloride diffusivity can be calculated.

Expected Results

The microstructure of cement paste will be transferred into finite element (FE) model. The size effect
of microstructure on chloride diffusivity will be studied, the results of which will be used to determine
the representative element volume (REV) of modeling. The influence of microstructure characters of
cement paste on chloride diffusivity will be evaluated.
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