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A Study on Size Effects of Square Cross-Section Specimens
on Compressive Strength of Concrete

Soo-Chul Kang* and Hee-Chang Eun**

ABSTRACT

The strength of concrete for design or core concrete for destructive test depends on several parameters
including the size and type of specimen. The Korean and European Standard take #15x30 cylindrical and 15
cm cubic specimens for measuring the concrete strength, respectively. There have been rare attempts to decide
the relationships according to the shape and size of squared specimens. Especially. it is incorrect to use the
existing data due to the different material properties in Cheju from the others. Therefore. in this experimental
study, we investigate the relationships and compare with the existing results. The experimental results will be

utilized to grasp the material and mechanical characteristics of concrete in Cheju.
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Table 1. Summary of experimental results

Specimen Average compressive strength
(breadth X width | according to age ( kgf/cm?)
X height) 7days l4days | 28days
10x10X5 3125 331.7 386.2
10x10x10 170.5 208.7 244.3
10x10x15 176.0 185.1 2278
10x10x20 132.7 185.0 216.4
10x10x30 157.5 173.7 215.2
10 x 10 % 40 164.4 189.4 232.3
15x15x7.5 214.0 310.2 362.2
15x15%15 176.5 195.6 231.0
15x15%x22.5 176.2 190.6 203.8
15x15%30 179.6 195.6 224.2
15x15x%45 153.4 169.6 211.3
20x20x10 272.6 297.2 346.4
2020 %20 179.6 187.6 225.8
20x20x30 143.8 160.5 205.2
20 %20 x 40 169.6 182.0 201.3
25%25%25 119.2 132.3 173.0
25x25%375 140.7 155.3 170.9
$10x20 163.4 225.6 266.2
$15% 30 - - 265
8.9x89x1738 179.0 208.8 258.4
Table 2. Mixing proportion of concrete
Units :  kgf/m®
cement water sand gravel | admixture
333 190 818 998 0.83
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Table 3. Strength of aggregates

Chenbook Iksan Cheju

276.0 kgf/cm?

559.2 kgf/cm®
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Table 4. Strength ratio with standard cylindrical

specimen
Specimen Strength ratio . with
standard specimen
7days 14days 28days

10x10x5 1.17 1.25 1.45
10x10x10 0.64 0.78 0.92
10x10x 15 0.66 0.7 0.86
10x10%20 0.5 0.7 0.81
10x10x 30 0.59 0.65 0.81
10x10x 40 0.62 0.71 0.87
15x15%x75 0.8 1.17 1.36
15x15x%15 0.66 0.74 0.87
15x15%22.5 0.66 0.72 0.77
15x15%30 0.67 0.73 (.84
15 % 15% 45 0.58 0.64 0.79
20x20x10 1.02 1.11 1.30
202020 0.67 0.7 (.85
2020 % 30 0.54 0.60 0.77
20x 20 x40 (.64 0.68 0.76
25 %25 %25 0.45 0.5 0.65
25x25%37.5 0.53 0.58 0.64
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a) Squared specimen with 10cm squared section
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¢) Squared specimen with 20cm squared section
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b) Squared specimen with 15cm squared section
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d) Squared specimen with 25cm squared section

Fig. 1 Strength variation of squared specimen according to curing days
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Fig. 2 Strength variation of 8.9x8.9x17.8cm
squared specimen
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a) Squared specimen with shape ratio 0.5
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¢) Squared specimen with shape ratio 1.5
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e) Squared specimen with shape ratic 3.0
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b) Squared specimen with shape ratio 1.0
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d) Squared specimen with shape ratio 2.0

Fig. 3 Comparison of size effect under constant shape ratio
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b) Squared specimen

Fig. 4 Comparison with Gonnerman’s results
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