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ABSTRACT

In designing the boundary confinement of shear walls, the current design provisions and recommendations are
empirical and prescriptive; they specify a certain confinement length and details, regardless of the actual requirement
of ductility. Therefore, they are inappropriate to the performance based—-design. The purpose of the present study is
to develop a ductility design method that is applicable to the performance based-design of shear wall. For the
purpose, experimental studies were performed to investigate variations in the ductility of shear walls with the length
of the boundary confinement. Five specimens modeling the compressive zone of cross sections with different
confinement area were tested against eccentric vertical load. Through the experimental studies, strength, ductility,
and failure mode of the compression zone were investigated. In addition, nonlinear numerical analyses for the overall
cross—sections of shear wall were performed to investigate variations of the stress and strain profiles with the length
of compression zone. On the basis of the experimental and numerical studies, a ductility design method for shear
wall was developed. By using the proposed design method, for a given ductility demand, the area of lateral
confinement and corresponding reinforcement ratio can be precisely determined so that the ductile behavior and
economical design are assured.
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Table 1 Properties of specimens

Vertical Horizontal Reinforcement for confinement
Specimen ( 1\%1’; ) reinforcement reinforcement ( at the boundary of specimen )
a Oy £ (MPa) Pr £y (MPa) Px Dy Ps=PtDy fy (MPa)
W1 34 0.007 334 0.0025 334 - - - -
W2 34 0.007 334 0.0025 334 0.0284 0.0170 0.0454 321
W3 29 0.007 334 0.0025 334 0.0284 0.0136 0.0420 321
W4 29 0.007 334 0.0025 334 0.0284 0.0170 0.0454 321
W5 27 0.007 334 0.0025 334 0.0284 0.0136 0.0420 321
p« (p,) : Ratio of area of transverse confining steel running in the x-direction (y-direction) to area of corresponding perpendicular
section
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Fig.17 Determination of reinforcement ratio
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Fig.18 Demand and capacity curves of confined
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