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Abstract:

carbonation is summarized and improved. According to

The solution foundation of mesoscopic

the path dependent feature of transport and reaction, the
solution of huge-size matrix in traditional methods is
avoided,
(DPDM)
shortest path calculation algorithm,

and a diffusion path dependence mapping
method is proposed. Based on the Dijkstra
the paths from
environmental boundary to any nodes in cement mortar
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are calculated with the modification of the influence of the
interfacial transition zone. With the agent model of cement
mortar, the complex coupling process of the hydration

reaction, the carbonation reaction, and the change of
material properties (concentration of Ca (OH) ,) can be
solved. Finally, the solution results of the agent model
are mapped on the mesoscopic model with the same
length of diffusion path, and the temporal-spatial
distribution of critical substance concentration can be
accurately and efficiently predicted. The comparison and
verification with material test indicate that the simulation
results of diffusion path dependence mapping method can
accurately simulate the carbonation depth in concrete.
Compared with the traditional solution based on partial
difference equation,
reflect  the

components,

the proposed method can precisely

mesoscopic  distribution of critical
where the solution efficiency can be
improved by more than 20 times, and the storage

requirement can be reduced to less than 2%.

Key words: concrete; carbonation  process;
mesoscopic simulation;  diffusion path dependent
mapping
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Fig.1 DPDM simulation procedure for mesoscopic concrete carbonation
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Fig.2 Illustration of carbonation simulation results of cement mortar agent model
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Fig.3 Experimental comparison and verification of simulation result of DPDM
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Fig.4 Comparison and analysis of solution result of traditional PDE and simulation result of DPDM
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