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A Study on the Combination of Cement Particles in Cement Paste by High
precision X-ray Computed Tomography
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Abstract

The SEC concrete method, which is a type of two-stage-mixing, has excellent features such as reduced
bleeding, improved vibrating compaction performance, and improved properties after hardening. The reason why
these characteristics are exhibited is that the cement paste produced by two-stage-mixing significantly changes
the dispersed-/-agglomerated structure of cement particles compared to normal mixing. However, there is no
example in which the dispersed-/-agglomerated structure of cement particles in fresh paste of actual
concentration could be clearly observed. Therefore, the authors tried to evaluate the dispersed / agglomerated
structure of cement particles in paste that had changed due to different mixing methods, using a high-precision

X-ray CT scanner at SPring-8.
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Fig. 1 Mixing Procedure of SEC Method.
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Fig. 2 Mixing flow of cement paste and mortar.
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Fig. 4 Size distribution of NC particles.
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Fig. 6 CT scan image of CP (DM and SM).
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Fig. 7 Size distribution of cement particles in CP (DM and SM).
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Fig. 9 Size distribution of cement particles in CP of mortar (SEC and SM).
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Fig. 12 Size distribution of cement particles in CP used naphthalene-based superplasticizer (DM and SM).
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Fig. 13 Size distribution of cement particles in CP used polycarboxylic acid-based superplasticizer (DM and SM).
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