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Specimen Column Wall-Panel
Main Bar(Pg %) Hoop*(Pw Z) Shear Reinf.(Ps %)
K1 4-D10 (0.71) 2-D6 (0.96) D6 @150 (0.27)
K2 8-DI0 (1.43) 3-D6 (1.44) 2-D6 @150 (0.53)
K3 12-D10 (2.14) 4=-D6 (1.92) 2-D6 @100 (0.80)
K4 8-D10 (1.43) 3-D6 (1.44) 2-D6 @100 (0.80)
K5 8-D10 (1.43) 3-D6 (1.44) D6 @150, 6-DIOX (0.53)**

K6 12-D10 (2.14) 4-D6 (1.92) D6 @100,

10-D10X (0.83)%*

% 0<h<500 : @33, 500<h<1500 : @50

%% equivalent ratio including diagonal reinforcement

K2 FERAMAHOHE

(a) Steel

Nominal Yield Strain Tensile
Bar Size Strength at Yield Strength
(kg/cm?)  Strength (kg/cm?)

D6 4032 0.0027 5363
D10 3995 0.0023 5677
(b} Concrete
) Compressive Strain at Elastic Tensile
Specimen Strength Compressive Modulus Strength
(kg/cm?) Strength (kg/cm?) (kg/cm?)
KI-K3 196 - - 15.5
K4-K6 212 0.0028 175000 16.3
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Shear Force ()

w & v
=)

x4 MWIoteg

(a) Flexural Strength

Cracking Yield Maximum Cracking Yield Maximum
Specimen Moment Moment Moment Moment Moment Moment
(ton*m), (ton*m) (ton*m) (ton*m) (ton#m) (ton*m)
K1 36.2 71.8 85.5 32.1 59.5 74.3
K2 37.4 86.6 116.1 32.1 83.7 109.5
K3 37.1 107.7 149.8 32.1 106.8 142.9
K4 37.4 86.0 130.6 32.8 87.4 120.2
K5 38.7 83.4 115.9 32.8 85.1 107.9
K6 37.0 106.7 144.9 32.8 109.6 142.6
fb) Shear Strength
Cracking Maximum Failure Cracking Maximum Pwk fy**k
Specimen Shear Shear Mode* Stress** Stress**
(ton) (ton) (M/QD) (kg/em?) (kg/em?) (kg/cm?)
K1 13.9 45.0 DC(0.75) 9.5 28,1 10.8
K2 12.3 49.0 $s(1.0) 8.1 30.6 21.5
K3 18.7 55.2 $s(1.0) i1.2 34.5 32.3
R4 15.0 52.0 55(1.0) 11.4 32.5 32.3
K5 15.0 59.9 DC(0.75) 9.3 37.4 21.2
K6 20.2 74.3 DC(0.75) 11.4 46.4 33.6
* DC : Diagonal Compression Failure
S8 : Sliding Shear Failure
** Effecive Area : t*lw (t:wall thickness, lw:total depth)
*%% Py : Shear Reinforcement Ratio in Wall-Panel
fy : Yield Stress of Shear Reinforcement

o
S
T

=)

s
2.0 1.5 1.0
u/Qn

K1

—

: maximum g

Ll_l.Ll_l | W S S T - 11 t 1 [ S T ']
2.0 1.5 1.0 2.0 [.5 1.LO 2.0 1.5 1.0 2.0 1.5 1.0 2.0 1.5 1.0
M/QD H/QD H/QD M/QD M/QD
K2 X3 K4 XS5 X6

hear force attained in each cycle of loading

shear force derived from maximum moment and M/QD
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EXPERIMENTAL STUDY ON THE SEISMIC BEHAVIOR OF REINFORCED CONCRETE
SHEAR WALLS YIELDING IN FLEXURE
--— INELASTIC BEHAVIOR UNDER THE REVERSED LOAD
OF DIFFERENT SHEAR SPAN TO DEPTH RATIOS ~---

Kyoko OGATA* and Toshimi KABEYASAWA*

In the ultimate-state design of a wall-frame structure, the brittle
shear failure should be prevented by making the shear strength of the wall
nigher than the maximum shear carried by the wall at the formation of
mechanism 1in a ductile failure mode. The possible maximum shear force in
the wall yielding in flexure (i.e. shear span to depth ratio) during an
earthquake response may change due to the effect of dynamic magnification.

This paper reports on the test results of reinforced concrete shear
walls with boundary columns representing the first—story shear wall of the
proto—type medium~-rise wall-~frame structure. The effects of the
reinforcement detail and the shear span to depth ratio of loading on the
inelastic behavior of the wall are studied.

Tested were six two-fifth shear walls (Table. 1) in which the ratio of
flexural and shear reinforcement and the detail of shear reinforcement were
varied. The specimens were subjected to constant-amplitude gravity load
and reversed static shear and moment (Fig. 1) which corresponded to the
moment distribution of the wall in the first story of the proto-type wall-
frame structure. The shear span to depth ratio of loading (M/QD) was
varied from 2.0 through 0.75 under constant deformation amplitude (rotation
angle=1/100) reversals simulating the change of input shear force in
flexural yielding (Table. 3).

Ductile behaviors after flexural yielding were observed in all the
specimens when M/QD of the reversed load was from 2.0 through [.25. Brittle
shear failure due to diagonal compression or sliding shear in the wall-
panel occured when M/QD was 1.0 or 0.75 (Fig. 4). The flexural strength of
the specimens could be evaluated by the flexural theory (Table 4.a). The
increase 1in shear strength obtained with the addition of horizontal and
vertical reinforcement was not so large as the computed on the assumption
that all the shear reinforcement was effective to the shear strength.
However, the diagonal shear reinforcement was found to be fully effective
to the shear strength (Table 4.b).

The greater part (90%) of the total emergy input to the specimens was
dissipated by the flexural deformation of the wall under larger M/QD of
ioading (Fig. 16). The ratio of the flexural deformation to the total
deformation decreased with M/QD (Fig. 10) causing lower energy dissipation
capability wunder the loading of small M/QD. The specimens with diagonal
shear reinforcement showed higher shear strength and energy dissipation
capability than the conventionally reinforced specimens with the same
reinforcement ratios.
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