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Analytical Study of Shear Capacity for Large-Diameter
Concrete-Filled Steel Tubes (CFT)
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Abstract - Concrete filled steel tube(CFT), which has superior ductility and strength, is used for building column, bridge piers of
ocean structure. Shear design equations of CFT existing in structural design provisions are excessively conservative. It has an
effect on constructability and the economics of CFT. However, to suggest the reasonable shear design equation, experimental
studies on the shear capacity of CFT have been rarely conducted. This study is analytical research to suggest improved shear
design equations of large-diameter concrete-filled steel tubes. This analytical research was conducted to apply finite element
analysis model of CFT based on the prior research. It was verified by comparison with prior test results. The verified model was
used for parameter studies to estimate the influence of overhang length, concrete compressive strength and diameter-thickness
ratio on shear strength.
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Table 1. Analytical models for parametric study
Parameter Specimen D/t L,/a a/D D(mm) | t(mm) | a(mm) | L,(mm) | f' (MPa)| f, (MPa)
80-3-C100 80 3 0.5 508 6.35 254 762 84 521
L, 80-2-C100 80 2 0.5 508 6.35 254 508 84 521
80-1-C100 80 1 0.5 508 6.35 254 254 84 521
7 80-3-C50 80 3 0.5 508 6.35 254 762 42 521
‘ 80-3-C25 80 3 0.5 508 6.35 254 762 21 521
D/t 40-3-C100 40 3 0.5 508 12.7 254 762 84 521
60-3-C100 60 3 0.5 508 8.4 254 762 84 521

Name of specimen : 80-3-C100

T T (84MPa-C100, 42MPa=C50, 21MPa=C25)

Ly/a(3, 2, D
D/t(80, 60, 40)

D/t

D : External diameter of steel tube, ¢ :

. Diameter to thickness, L / a

: Overhang length to shear span length ratio, a/D :
: Thickness of steel tube, a: Shear span length, L,

shear span ratio,

: Overhang length,

f'. : Compressive strength of concrete, f, : Yield strength of steel tube
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Table 2. Comparison analysis result with design equations

Parameter Specimen Vo Vaer | V! Vasse
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D/t 40-3-C100 25.76 1.54
60-3-C100 17.54 1.63

average. 17.47 1.56 |
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