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Effective Compressive Strength of Corner Columns with Intervening Normal Strength Slabs
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Abstract

In this study, a prediction model for the effective compressive strength of corner columns with intervening normal strength
concrete slabs was developed. A structural analogy between high-strength concrete column-normal strength concrete slab joint and
brick masonry was used to develop the prediction model. In addition, the aspect ratio of slab thickness to column dimension was
considered in the models. The reliability of the new prediction model was evaluated by comparison with experimental results and
its superiority was demonstrated by comparison with previous models proposed by design codes and other researchers. As a result,
with average test-to-predicted ratios of 1.09, a standard deviation of 0.15, the newly developed equation provided superior
predictions in terms of accuracy and consistency over all of the existing effective strength prediction approaches including KCI
structural concrete design code (2012).
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Table 1 Experimental details and results of corner columns

Researcher Specimen ID [rxfn] We [foéé} fro/frs [ﬁ‘\ﬁ é\i/ié;j
S37S1.5 178 0.6 20.8 1.5 1735 21.1
. . S50S2.0 178 0.6 35.9 2.4 1851 23.1
Bianchini et al. (1960) -
S60S2.4 178 0.6 35.5 2.6 1673 20.0
S75S3.0 178 0.6 36.8 2.4 1846 224
A 46 0.3 48.6 1.4 1088 48.5
B 76 0.5 48.6 1.4 1143 51.3
C 107 0.7 48.6 1.4 1085 48.6
D 152 1.0 46.6 1.3 1068 47.6
E 229 1.5 46.6 1.3 981 43.9
F 305 2.0 47.6 1.5 910 40.1
G 457 3.0 47.6 1.5 843 35.9
H 305 2.0 50.8 2.2 654 27.3
1 152 1.0 50.8 2.2 845 36.5
J 76 0.5 50.8 2.2 1050 46.5
K 152 1.0 48.8 1.6 1001 44.1
A-1 457 3.0 40.8 1.0 939 41.2
A-2 305 2.0 40.8 1.0 911 40.3
A-3 152 1.0 40.8 1.0 922 40.9
A—4 76 0.5 40.8 1.0 901 39.5
A-5 46 0.3 40.8 1.0 938 414
A-6 26 0.2 40.8 1.0 912 40.3
B-1 457 3.0 454 2.2 512 19.5
B-2 305 2.0 454 2.2 601 23.6
B-3 152 1.0 45.4 2.2 739 31.1
Shu & Hawkins (1992) B—-4 76 0.5 454 2.2 867 37.7
B-5 46 0.3 45.4 2.2 956 41.9
B-6 26 0.2 45.4 2.2 956 42.3
C-1 457 3.0 45.8 1.9 685 28.2
C-2 305 2.0 45.8 1.9 708 29.4
C-3 152 1.0 45.8 1.9 853 37.3
C—4 76 0.5 45.8 1.9 945 41.6
C-5 46 0.3 45.8 1.9 988 43.5
C-6 26 0.2 45.8 1.9 994 44.2
D-1 457 3.0 38.6 5.6 331 10.1
D-2 305 2.0 38.6 5.6 371 12.0
D-3 152 1.0 38.6 5.6 497 18.7
D—-4 76 0.5 38.6 5.6 698 29.0
D-5 46 0.3 38.6 5.6 778 32.8
D-6 26 0.2 38.6 5.6 959 42.4
E-1 457 3.0 48.5 2.7 490 18.3
E-2 305 2.0 48.5 2.7 543 20.8
E-3 152 1.0 48.5 2.7 695 29.1
E-4 76 0.5 48.5 2.7 912 39.7
E-5 46 0.3 48.5 2.7 1005 44.5
E-6 26 0.2 48.5 2.7 1045 46.9
McHarg et al. (2000) CN 150 0.7 80.7 2.7 2493 50.7
Shah et al. (2005) SCSB-1 120 0.6 84.0 2.9 2060 49.8
C1 150 0.6 46.9 1.0 2985 50.1
C2 150 0.6 97.9 1.0 5710 102.0
Lee et al. (2007) —
NC 150 0.6 88.3 1.9 3648 62.7
FC 150 0.6 88.3 1.0 5932 106.3
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