Journal of Structural and Construction Engineering, 8(10), 2022, pp. 252-277

Journal of Structural and
Construction Engineering

Journal of Structural and
Construction Engineering

wlnd g Ju—gala g s

L9 0L Sigo WWW.jSce.ir

Theoretical investigation of the middle panel in steel plate shear walls with two
rectangular openings

Salaheddin Zabihi!, Arman Mamazizi®*

1- M.Sc., Civil Engineering,. Faculty of Engineering, University of Kurdistan, Sanandaj, Iran
2- Assistant Prof., Dept. of Civil Engineering, Faculty of Engineering, University of Kurdistan, Sanandaj, Iran

ABSTRACT ARTICLE INFO

The perforated steel plate shear wall is one of the different lateral load Receive Date: 06 January 2021
resisting systems. The steel plate shear wall system contains two  Revise Date: 11 April 2021
rectangular openings, the middle panel between two openings has a major ~ “\ccept Date: 01 June 2021
role in the energy absorption. In this paper, considering the middle panel

similar to the link-beam of EBF and reviewing the existing theoretical Keywords:
formulas for anticipating the middle panel behaviour, a new condition Steel Shear Wall
related to the stiffness of web plate and stiffeners, which are located on Rectangular Opening
the surrounding opening is added. The results show that the new added Middle Panel
condition helps better identify the behaviour of the middle panel and to Link-Beam

separate the boundaries of behaviour type. In addition, a formula with Theoretical Behavior
high accuracy is determined to calculate the shape factor of a section with

box-shaped flanges. Furthermore, in accordance with obtained diagrams

from triple conditions, the effects of six dimension parameters on the

behaviour of the middle panel are investigated and the bounds of

changing the behaviour type of the middle panel are determined. The

results of the theoretical study show that the 64% increase in width, 47%,

and 32% decrease in height and plate thickness of middle panel

respectively and 100%, 14%, and 122% increase in height of web, flange

width, and thickness of box stiffeners respectively changed the behaviour

type of middle panel from flexural-dominant to shear-dominant. These

obtained results were calculated only in the case of examining the

relevant parameters.
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L Steel plate shear wall

2 Enhanced modular steel shear wall
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