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Seismic performance of RC composite shear walls
with different steel embedded layout
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Abstract: Reinforced concrete ( RC) shear walls located on the bottom zone of the ultra-high—rise buildings are
subjected to large axial load shear force and moment and the shear failure or crushing of concrete usually occurs
during severe earthquakes. The seismic performance of such structures is improved by steel-concrete composite
shear walls generally. Two typical composite shear walls commonly used in practice construction steel plate—+rein—
forced concrete composite shear walls ( SPRCW) and steel concealed truss-reinforced concrete composite shear
walls ( STRCW)  were studied in the paper. The numerical analytical models were developed to investigate the in—
fluence of typical shear walls with different steel layout on hysteretic response carrying capacity and energy dissipa—
tion on. The results indicate that SPRCW and STRCW can clearly increase carrying capacity and energy dissipa—
tion and reduce the likehood of shear failure model compared to the conventionally RC wall with the same steel ra—
tio. When the steel concentrated in plastic hinge region of shear wall the carrying capacity and energy dissipation
of SPRCW are significantly better than STRCW.
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Table 1  Analytical parameters ofcomposite shear wall
. Concrete02
Displacement Based Beam-Column Element
: Steel02
Quad Element Cyclic soften membrane model
Truss Element Steel02
Quad Element J2 Plasticity Material
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Fig. 1  Numerical model of Composite Shear Walls with Different Shaped-Steel Layout
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Fig.2 Design and Reinforcement details of specimen ( dimensions in mm)
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Fig.3 The hysteresis curve of specimen Fig.4 Shear deformation response of specimen
1.3
13
14-15
oo, 4 ( Modeld
5 o
2% 2 2 o
5
Fig.5 Analytical models with different shaped-steel Layout
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Table 2 Web reinforcement parameters of shear wall

(%) (%) .
( 2 0.67 0.05 — —
Model-4 0.67 2.50 — —
Model 2 0.67 0.50 2% —
Model-3 0.67 0.50 — 2% 66°
Model-4 0.67 0.50 4% —
Model-5 0.67 0.50 — 4% 48°

2% Model2 2 mm Model3 802 mm?
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Fig. 6 Hysteretic response of different analytical model
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Fig.7 Comparison of skeleton curves for different models Fig.8 Comparison of accumulated energy for different models
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Fig.9 Stress state in reinforced concrete element
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Fig. 10 Shear stress vs. strain curves of different analytical model
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