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Effect of Specimen Sizes
and Shapes on Compressive Strength of Concrete
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ABSTRACT

The compressive strength of concrete is used as the most fundamental and important
material property when reinforced concrete structures are designed. It has been problem to use
this value, however, because the control specimen sizes and shapes are different from every
country. In this study, the effect of specimen shapes and sizes on compressive strength of
concrete members was experimentally investigated based on fracture mechanics. Experiments for
the mode I failure was carried out by using cylinder, cube, and prism specimens. The test
results are curve fitted using least square method(LSM) to obtain the new parameters for the
modified size effect law(MSEL). The analysis results show that the effect of specimen sizes
and shapes on ultimate strength is apparent. The results also show stronger size effect in
member when the casting direction is perpendicular to loading direction
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Table 1. Mixture proportions of concrete Table 2. Dimension of specimens
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w/c| s/a Unit weight (kg/r.n.) S.P’|| Shape |Dimensions| Shape | Dimensions | Shape | Dimensions
09| )| w| c|s|c|Silical g (mm) (mm) (mm)
fume

67 | 50 |185[276|900{962] - - 50x100 50x50x50 50x50x100
50 | 48 {180}360|837{970{ - - HCylinder| 100x200 Cube 100x100%100 | . Prism | 100x100x200
35 | 46 | 175500 755/948] - | 1.0 ]| (Cy) | 150x300 |(Cu, Cup)| 150x150x150 |(Pr, Pr,p}| 150x150x300
28 | 44 1165|531{1692{942| 59 | 25 200x400 200x200=200 200x200=400

* superplasticizer
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Figure 1. Relationship between fse(dfo and specimen size d
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Table 4. Correction factors with sizes and shapes of the specimen

Cyhnde;zs:eamen d (cm) Cy Cu Pr Cup Prp
5 1.07 1.26 1.08 1.39 1.10

Cy(10) 10 1.00 1.11 0.95 1.20 0.98
CF=1.00 15 0.96 1.03 0.88 1.10 0.92

20 0.94 0.98 0.84 1.04 0.83

5 1.11 1.31 1.13 1.45 1.15

Cy(15) 10 1.04 1.16 0.99 1.25 1.02
CF=1.00 15 1.00 1.07 0.92 1.15 0.96

20 0.98 1.02 0.88 1.08 0.92
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