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Abstract

The knee-braced structural system has gained significant attention for Article history:
implementation in tall buildings. This structural configuration demonstrates Received: 07/11/2024
considerable effectiveness in reducing structural responses to lateral loads. In Revised: 02/12/2024

high-seismic regions, steel plate shear wall systems are widely used due to their Accepted: 19/02/2025

high ductility and energy dissipation capacity. However, despite the notable
advantages of steel shear walls, their overturning stiffness in high-rise buildings
remains relatively low.

One common method to enhance structural stiffness involves implementing knee
bracing at specific story levels. In this study, a three-story structural model
incorporating a central steel shear wall core was analyzed using the Finite
Element (FE) method, with steel plate shear wall panels serving as knee braces at
different story levels. Four distinct models were developed, and the seismic
performance of the knee-braced steel shear wall system was evaluated through
nonlinear static (pushover) analysis.

Structural responses, including base shear-roof displacement curves, absorbed
energy, ductility, and maximum story drifts, were examined to determine the
optimal positioning of knee braces. The research findings indicate that the optimal
knee brace configuration aligns with linear static analysis results. For single knee-
brace implementations, the mid-height position proves to be the optimal location
along the building height.

Keywords
Steel plate shear wall (SPSW), knee bracing, Steel panel knee brace, Nonlinear
static analysis (Pushover analysis).
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Level Plate thickness (mm) SPSW_VBEs SPSW_HBEs Outer columns Outer beams
3 1.59 W14x370 W24x162 W10x45 W10x17
2 1.59 W14x370 W18x50 W10x45 W10x17
1 1.59 W14x370 W18x50 W10x45 W10x17
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Level Outrigger’s plate  Plate thickness (mm) SPSW_VBEs SPSW_HBEs Outer columns Outer beams
thickness (mm)

3 1.59 1.59 W14x370 W24x162 W10x45 W10x17
2 1.59 1.59 W14x370 W18x50 W10x45 W10x17
1 1.59 1.59 W14x370 W18x50 W10x45 W10x17

oad o3liil wllas 45 90 (M 5boas Aoyl cnl o
Ly s»,l9:0 (s13) ASTM-A36 o5, Y48 -)
(slojlw slacl 6l,) ASTM-AST2 oo, 0¥g8 -Y

el 00 03,91 ¥ Jgaz ;o dlas Slasin

[(@lojlw Lacl g1 5) ASTM-A572 4 (% y W ,le0 (61 9) ASTM-A36 00, oY ¢d Wlaxin .f Jous

Material Plastic Density Young's Poisson’s Yield strength Damping Damping
Behavior (Kg/m?) modulus ratio (MPa) ratio ratio
(GPa) a B
fsASTM- eElastic- 7850 200 0.31 325 0.3883 0.00424
A36 Plastic
AASTM- eElastic- 7850 200 0.31 385 0.3883 0.00424
AST2 Plastic
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