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Experimental Study on Shear Strength for Reinforced Concrete Column

with a Wing Wall on Either One Side
(Partl Experiment Summary and Results)

Yutaka MATSUMOTO*! , Shuichi UEHARA*1,Akihito NOGUCHI"%, Jewon OH *3

Abstract
The purpose of this study is to investigate the shear strength of reinforced concrete columns with wings on both sides, an
element that has not yet been clarified. Three specimens were fabricated using the ratio of longitudinal to transverse
reinforcements in a Wing wall as a parameter. Static force tests were conducted to compare the shear capacity and interlaminar
deformation angles of the three specimens and to quantitatively examine the influence of the transverse bars in the Wing wall.
Additionally, the failure mechanism was discussed by examining the strain of the rebar obtained from strain gauges attached to

the rebar. Furthermore, the shear stiffness, which is still largely unexplored, was examined.
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Tablel List of specimens

Specimen B XD (mm) Main Hoop Wing Wall (mm) | Vert.reinf. | Hori.reinf. N/No M/QD
CW-WID-1. 0-0. IN ADI6 D6@100
CW-W1D-1.5-0. IN | 950 250 .\ D6@100 05250 D6@100 D666 0.2 | 2.0
CW-W1D-2. 0-0. IN 2-D13 D6@50
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(a) CW-W1D-1. 0-0. IN (b) CW-W1D-1. 5-0. 1IN (c)CW-W1D—-2. 0-0. IN

Fig.1 Specimen
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Table4 Rebar material test results

Diameter <0, (MPa) E, (GPa) S0y (GPa)
D6 405.0 188.8 489. 4
D13 390.0 178.8 549.9
D16 355.0 188.6 461.6
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Table2 Concrete material test results Table3 Mix proportion
Specimens o . (MPa) £ o(%) E. (GPa) W/C Unit mass (kg/m?)
CW-W1D-1. 0-0. 2N 28.5 0.20 27.5 (%) W C | Coarse | fines | Super
CW-W1D-1. 5-0. 2N 20. 2 0.21 25.4 Agsg. plastcizer
CW-W1D-2. 0-0. 2N 30. 1 0.27 20.5 64. 1 195 | 305 909 1018 3. 05
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Fig. 2 Loading Setup
Fig. 3 Loading Cycle
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Fig.4 Shear force—Drift angle

(a) CW-W1D-1. 0-0. 2 (b) CW-W1D-1. 5-0. 2 (b) CW-W1D-2. 0-0. 2

Photol Crack condition at R=0.5%

(a) CW-W1D-1. 0-0. 2 R=2% (b) CW-W1D-1. 5-0. 2 R=3% (c)CW-W1D—-2. 0-0. 2 R=1.52%

Photo2 Final failure condition
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Strain gauge
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(b) Elevation diagram

(a) Cross—section diagram

Fig.5 Strain gauge sticking position
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Fig.6 Axial strain of Wing wall longitudinal bars and column main bars in the positive force
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Fig. 7 Axial strain of Wing wall longitudinal bars and column main bars in the negative force direction



FrRAhEE £ R CAEDOR R AW /5l 2 BE 32 WF7E

Q) MBEH LT —THOBHMOTH

] 8(a) ~(c) BLUE 9(a) ~ () 1%, TEH L ORI OHIEE, AEDKER, 7 —THOOT AL EZRLIZLOTH
5. K00, O, Ak, JBREIZEMA R=0.5,0.1, 1. 52%FF O OTHEERT. ZORMNS505 X912, 2Rk E b
W1, H1, H2 A7 O O A0, 42 1000 X 10 FREHERS L T D, LIed - T, ZOMEIZE T 2 O 2L, BIROT 212X
T TV, — 5T, BN T, 3ERIA CW-W1D-1. 0, CW-W1D-1. 5 ® W1 1, HEREROPTIITE L TV D 2 & 234y

Mo,
3000

2000

1000

(X107

0

ain

<~1000

Str

-2000

-3000

3000

2000

1000

(=]

1000

Strain(X10

-2000

-3000

- : 3000
Pos: H Poé
ek EEEE SR I0[0]0] S
___-A-.-i---- 1000....{ ........
mo .
T SRR - 0] S R,
L] 1000) oo
| ~2000}— - fe e o
[ -3000 | I
W1 H1 W2

(a) CW-W1D-1. 0-0. 2N

3000

2000

1000

-1000

-2000

-3000

— 3000 —
Pos: Pos,

I R . 2000f— - tomoanon
S 1T A S -
4 b &
S A 0] SR
Lol 1000
I S S ~2000— .. toodos
l | -3000 | |
W1 HI W2 H2

(b) CW-W1D-1. 5-0. 2N

3000

2000

1000

-1000

-2000

-3000

O:R=0. 5%

[J:R=0. 1%
3000

R=1. 52%

2000

1000

-1000

-2000

-3000

..........

W1 HI

W2

(c) CW-W1D-2. 0-0. 2N

Fig.8 Axial strain of Wing wall lateral bars and column hoop in the positive force direction
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Fig.9 Axial strain of Wing wall lateral bars and column hoop in the negative force direction
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Fig. 11 Shear stiffness—Maximum principal strain
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