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Experimental Study on Shear Strength for Reinforced Concrete Column

with a Wing Wall on Either One Side
(Part3 N/No=0.1 or 0.3)

Yutaka MATSUMOTO*! , Hironori MIYAGI*2,Akihito NOGUCHI*3

Abstract
This study aims to investigate the shear strength of reinforced concrete columns with lateral wings a structural element
whose properties have not been completely understood. Six specimens were constructed by varying axial force ratio and
proportion of longitudinal to transverse reinforcements in Wing walls. Static force tests were performed to assess and compare
the shear capacity and interlayer deformation angles of these specimens. The study quantitatively evaluated the effect of
transverse bars in the wing walls. Furthermore the failure mechanism was analyzed by observing the strain in the rebar, which

was measured through strain gauges attached to rebar.
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Table 1 List of specimens

Specimen BxD(mm) Main Hoop Wing Wall(mm) | Vert.reinf. | Hori.reinf. | N/No | M/QD
CW-W1D-1.0-0.1N D6@100
CW-W1D-1.5-0.1N D6@66 0.1
CW-W1D-2.0-0.1N 4-D16 D6@50
CW-W1D-1.0-0.3N 250%250 + D6@100 70x250 D6@100 D6@100 2.0
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Table 2 Steel material test results

Diameter | so,(MPa) e(%) E«(GPa) sou(MPa)
D6 432.3 0.25 189.7 543.5
D13 357.1 0.18 200.5 500.3
D16 349.8 0.19 183.9 492.4

sOy, ¢ ‘yield strength and strain of steel, Es:Young’s modulus steel
sou'ultimate strength of steel
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Table 3 Concrete material test results Table 4 Mix proportion

Specimens 0.(MPa) £0(%) E(GPa) W/C Unit mass(kg/m?)
CW-W1D-1.0-0.1N 28.4 0.25 26.9 (%) W | C | Coarse | fines | Super
CW-W1D-1.5-0.1N 29.3 0.25 26.3 Agg. plastcizer
CW-W1D-2.0-0.1N 28.0 0.25 25.7 64.1 195 | 305 909 1018 3.05
CW-W1D-1.0-0.3N 217.0 0.22 28.4 W:Water C:Cement
CW-W1D-1.5-0.3N 26.5 0.22 25.2
CW-W1D-2.0-0.3N 27.3 0.23 26.0

Oc,20'stress and strain of concrete at peak point
Ec:Young’s modulus of concrete
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Fig. 4 Shear force—Drift angle(0.1 Series)
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Fig. 5 Shear force—Drift angle(0.3 Series)

(a)CW-W1D-1.0-0.1N R=3.0% (b)CW-W1D-1.5-0.1N R=3.0% () CW-W1D-2.0-0.1N R=2.0%
Photo 1 Final failure condition(0.1 Series)
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(a)CW-W1D-1.0-0.3N R=2.0% (b)CW-W1D-1.5-0.3N R=2.0% ()CW-W1D-2.0-0.3N R=1.52%
Photo 2 Final failure condition(0.3 Series)
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Fig. 7 Axial strain of Wing wall longitudinal bars and column main bars in the positive force
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