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Construction of Digitalized Microstructure of Cementitious Materials for
Multiscale Large-Scale Mass Transport Analysis

Ishida, Tetsuya
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i A digital microstructure field encompassing nanoscale to micrometer scale
was generated using a method combining convolutional neural networks and generative adversarial

networks from 2D SEM images. Large-scale mass transport analysis was conducted using the lattice

Boltzmann method. Comparing the diffusion coefficients of hardened cement pastes made with ordinary
Portland cement and fly ash, it was revealed that the diffusion delay in the fly ash case is due to
delays caused by the electric double layer and the connectivity of nanopores smaller than 10 nm.
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FIB-SEM: OPC (100 days and 150 days) i
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[Result] Effective diffusivity in paste scale page
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; i In this scale, large capillaries do not form a percolated path through the domain.’
Resolution = 0.489 um,/voxel Diffusive of hydrates dominates the effective diffusivity in both cases.

mm - For OPC, bottom-up modeling gives a good prediction on the effective diffusivity

Porosity(%)  1.1% 3.4% within the 2-factor bound of the collected data.

Percolation (0,0, 0) (0,0,0) - For FA, the simulation is around 4 times higher than the experiments. This may
be attributed to the assumption that their D gy« are the same in FIB-SEM.

- This research emphasizes on the effect of pore structure. In the simulations
considering only pore structure, FA has 3 times lower diffusivity than OPC.
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