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Fig. 1: Main components of Composite shear wall
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Fig. 2. Astaneh-asl experimental specimen
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Concrete wall
. I Steel plate
Specimen | Columns | Beams thick. Wall Wall Reinfor. ratio
Type thick. (each direction)
Innovative | W12x120 | W12x26 4.8 mm Pre-cast 75 mm 0.93%
Traditional | W12x120 | W12x26 4.8 mm Pre-cast | 75 mm 0.93%

Table 1: Section properties of wall components in Astaneh-asl experimental specimen
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Fig. 6. Comparison of push-over curves obtained from
analytical model with experiment (Innovative model)
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Fig. 13. a)Expected behavior for load-carrying mechanism in
Concrete panel & b) Von-mises stress distribution pattern in
concrete panel of specimen with both-sided concrete
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Abstract:

Composite steel plate shear wall, or in short: Composite shear wall, is a lateral load resisting system which is
widely investigated during past decades. Steel plate is one of the most important components in this system,
which carries the shear stress as well. However, relatively high values reported for the slenderness of this
component may result in its buckling under relatively small loads. Avoiding the probable buckling, and
reaching to a suitable seismic performance, concrete panel is also attached to one or both sides of the steel
plate. This allows the composite performance of the system, where the shear connectors are developed.
These connectors are usually in the form of bolts, when the pre-cast concrete panels are used. The composite
panel acts as infill, when it is surrounded by beams and columns (as a frame). The frame elements can be
regarded to as boundary members, where their behavior in combination with the shear wall is considered,
especially in special-seismic designs. In this case, a dual action is required, and the beam-to-column
connections should be rigid enough. It must be noticed that the frame members also participate in resisting a
significant portion of shear, which is resulted from the overturning moments, distributed based on their
stiffness. In this paper, a number of concrete panels (whether on one or both sides of steel plate) are
numerically investigated, along with the values for concrete strength, to determine their effects on the
seismic behavior of composite walls. For this purpose, a reliable experimental specimen -as a reference case-
is evaluated using ABAQUS. Verifying the accuracy of the numerical model, new similar specimens were
studied by push-over method, in order to determine the participation of the required parameters in the overall
response. According to the results, specimens with concrete layers on both sides represent less ductile
behavior than specimens with one-sided concrete layer. However, the former reaches to a higher shear
strength at smaller inelastic displacements. It is remarkable that same ultimate shear strength and initial
stiffness are reported for both specimens. The steel plate is likely to buckle in the specimen with one side
concrete layer at high levels of stress close to yielding state. Whereas, it is observed that the buckling has no
stability sequences, and does not result in a performance similar to thin steel plate shear walls, due to the
prevention of early buckling. It also leads to a more ductile behavior in comparison with the case where the
specimen will reach to its yielding state due to shear, where no buckling is expected. In addition, the strength
of concrete shows little effects on the overall behavior of the system; however it can reduce the amount of
the imposed damage to concrete panel. Based on the results, using one-sided concrete layer with normal-
strength (f.=28Mpa) is sufficient for obtaining a desirable seismic performance.

Keywords: Composite shear wall, Static Push-over analysis, Finite Element, Concrete panel, buckling
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