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Performance design based on stochastic process simulation of multiscale internal
structure in concrete
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Concrete is a material consisting of a random mixture of particles whose
sizes range widely at multiple scales. The spatial distribution of these particles was
quantitatively evaluated using probability measures, and their spatial distribution was modeled as
the planar point process. Based on the model, we proposed a method to simulate the air void
distribution in advance and showed that the mixture design of concrete could be executed in terms of

particle packing at various scales. In particular, the evaluation of air voids in concrete was
intensively investigated since their spatial distance was crucial in determining the freeze-thaw
durability of concrete. The important parameters had a mathematical background, and their validity
was confirmed by simulating random point patterns in concrete. It was found that the volume,
spacing, and protection range of air voids could be evaluated using the point intensity, the nearest
neighbor distance, and the Dirichlet tile, respectively.
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concrete {spatstat data} R Documentation

Air Bubbles in Concrete

Description

Prof. Shin-ichi Igarashi's data: a point pattern of the locations, in a cross-section of a concrete body, of the centroids of air bubbles in the cement paste matrix surrounding particles of aggregate.
Usage

data ("concrete")

Format

An object of class "ppp" representing the point pattern of air bubble centroid locations. Spatial coordinates are expressed in microns.

Details

The window of the point pattern is a binary mask (window of type "mask"; see cwin and 23 .masx for more information about this type of window). This window in effect consists of the cement paste matrix, or
equivalently of the complement (in the observed cross-section) of the aggregate.

Major scientific interest is focussed on analysing the distribution of the location of the air bubbles in the cement paste matrix. These bubbles are i in assuring frost resi: of the concrete. Each air
bubble protects a region around it to a certain distance. To protect an entire concrete object against severe frost attack, it is necessary to cover the whole of the cement paste matrix with subsets of protected
regions formed around the air bubbles. It is believed that the protected regions are related to the Dirichlet tessellation of the centroids of the bubbles, and the statistical properties of the p regions can be

determined from those of the Dirichlet tessellation. In this regard, the areas of the tiles are particularly important.
Source

Prof. Shin-ichi Igarashi, of the School of Geoscience and Civil Engineering. Kanazawa University, personal communication.

-12 R spatstat.data help
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