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Statistical Analysis on Size Effect and its Factors of
Full-grade Concrete Compressive Strength
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Abstract: In this paper, 137 experimental data from 11 engineering projects has been collected to analyze the distribution

pattern of the Compressive Strength Ratio (CSR) between large full-grade concrete specimens and small wet-sieving spec-

imens. This study is conducted based on reliability theory and statistical method. The impacts of both specimen shape

and concrete age on the CSR are also analyzed. The conclusions are as follows: The CSR has remarkable size effect. It is
0.799, 0.789, 0.776 and 0.757 when the dependability is 80% , 85% , 90% and 95% respectively for cubic speci-
mens. The size effect of CSR is related to the specimen shape significantly. The CSR is about 0.847 for cubic specimens

and about 0.560 for cylindrical specimens. The size effect of CSR is also related to concrete age extremely. The CSR in

the first 7 days remains large, decreases obviously from 7th day to 28th day, and becomes stable from 28th day to 180th

day. An empirical formula is proposed for the relation between CSR and concrete age.

Keywords: full-grade concrete; compressive strength; size effect; statistical analysis; specimen shape; concrete age
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