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Damping of steel shear wall in direct displacement based-design

Bahram Rezayibana

Civil Engineering Department, Islamic Azad University , Ardabil Branch, Ardabil, Iran

ABSTRACT ARTICLE INFO
The direct displacement based-design is a design method that has a Receive Date: 12 August 2018
simplified procedure to design of structural member and in recent years, Revise Date: 10 January 2019

has been developed to design of structures by the researchers. This  A\cceptDate: 19 January 2019

method was first established just for concrete structures and bridges and

then has been developed for steel structures such as moment Frames, Keywords:
concentrically and eccentrically braced-frames and Buckling-restrained Direct Displacement Base-
braced frames. However, steel shear walls have not been studied. The Design; Hysteresis damping;
main parameters of the direct displacement based design are the yield Steel Shear Wall; Yield
displacement and the hysteresis damping where is studied in this paper for displacement; Ductility
steel shear walls. To achieve this purpose, two types of frames with

different dimensions and plate thickness (2, 4, 6, 8, and 10 millimeter) are

designed based on plate capacity according the AISC 340, and by using

plate and frame interaction (PFI). The effective design parameters of steel

shear walls are obtained by the hysteresis static analysis and simplified

expressions are proposed to the design goals. The results showed that, the

yield displacement and the hysteresis damping depended on frame height,

plate thickness and material properties.Simplified expression to determine

the damping was proposed in terms of the ductility, the plate thickness,

and the height of the frame.

All rights reserved to Iranian Society of Structural Engineering.
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Aswst 2 2 2920 % 2250 300 280
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Aswst 6 6 2700 x 2150 500 500
Aswst 8 8 2600 % 2100 600 600
Aswst 10 10 2550 % 2075 650 650
Bswst 2 2 3720 % 1700 300 280
Bswst 4 4 3660 % 1650 400 340
Bswst 6 6 3600 % 1625 450 400
Bswst 8 8 3550 % 1600 500 450
Bswst 10 10 3500 % 1575 550 500
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Plate Frame Total Finite element
Parameters Parameters parameters results
Upw  Fpw Uy Fyt Uge Fy Upw  Fye'®
Frame  (mm) (KN) (mm) (KN) (mm) (KN) (mm) (KN) Fp.""/Fy,
Aswst2 562 732 1335 744 5,62 1044 5.62 926 0.89
Aswst4 548 1413 972 1530 548 2296 548 2150 0.94
Aswst6 532 2068 8.08 2233 532 3539 532 3250 0.92
Aswst8 515 2702 699 2896 515 4833 515 4450 0.93
Aswst10 501 3380 657 3282 501 5884 501 5250 0.89
Bswst2 424 933 821 950 424 1417 424 1350 0.95
Bswst4 410 1853 711 1452 410 2690 4.10 2430 0.91
Bswst6 400 2778 619 1918 400 4018 4.00 3659 0.92
Bswst8 389 3731 564 2333 389 5338 3.89 5089 0.95
Bswst10 375 4715 519 2785 375 6720 3.75 6345 0.94
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