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Prediction of water and salt movement and salt crystallization in the walls of historical buildings can be done effectively by means of mathematical and computational modeling. In this way, the time development of water and salt concentration fields can be obtained which is crucial for a proper assessment of possible future damage. In this paper, computational simulation of water and salt movement and salt crystallization in Mšené sandstone frequently used for historical masonry on the Czech territory is presented.
The diffusion-advection model is used for basic description of coupled water and salt transport in sandstone, taking into account both water movement due to the moisture gradient and diffusion and dispersion effects within the liquid phase due to the concentration gradient. Salt crystallization in the porous body is modeled using an equilibrium model. The effect of salt bonding on the pore walls is taken into account as well.
The mathematical model is solved using the standard Galerkin finite element approach, and a computational implementation is performed. The computer code in C++ is then used in a series of computational simulations. A comparison of computed moisture and salt concentration fields with the experimental data obtained by NMR technique shows a reasonable agreement.
