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Method of Estimating the Mix Proportions and the Compressive Strength of
Concrete Using the SEM-BEI of the Cement Paste
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The authors propose a method of evaluating the compressive strength and the water-cement ratio of concrete from
the cement paste microstructures in the hardened concrete. The method is based on the Powers model, which reliably
reproduces the composition of the cement paste. The volume ratio of the composition phase was measured using a
backscattered electron image (BEl) from a scanning electron microscope (SEM). The results of experiments using cement
paste and concrete test specimens showed that the method could reasonably reproduce the compressive strength and
the water-cement ratio of the test specimens. The results of experiments using aged structural concrete test specimens
showed good correlation of the compressive strength and the gel space ratio measured using SEM-BEI. Therefore, it was
shown that the method could be used to estimate mix proportions and construction conditions such as curing.
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