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Fig. 1. Backbone curve of modified Ibarra-Krawinkler model
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SPSW " N’/‘;;lm) " NI/{:an) F,(kN)  Fu(kN) &8,(rad) &,.(rad) a,
SPSW-8-1.8-1 47821.9 3853.1 6283 12255 0.022 030 0027
SPSW-10-1.8-1 58619.7 54317 8285 15133 0.021 026 0.030
SPSW-12-1.8-1 66109.1 7688.5 9602 19516 0.017 022 0034
SPSW-15-1.8-1 70992.7 9018.143 12232 21140 0.014 0.15 0034
SPSW-18-1.8-1 724393 10815.77 15057 24565 0.014 013 0036
SPSW-8-2.4-1 57037.8 51284 8537 16385 0.021 026 0028
SPSW-10-2.4-1 64448.9 7726.4 10608 19918 0.019 023 0033
SPSW-12-2.4-1 74078.1 8708.857 13017 23056 0.016 021 0034
SPSW-15-2.4-1 78109.9 11545.6 16630 25350 0.013 014 0035
SPSW-18-2.4-1 87904.8 12699.46 21376 30387 0.012 012 0037
SPSW-3-1.8-2 47530.4 3271286 9260 13442 0.020 028 0023
SPSW-10-1.8-2 56046.9 4448.771 11827 17251 0.019 023 0026
SPSW-12-1.8-2 63619.4 4628.543 14519 19796 0.015 020 0028
SPSW-15-1.8-2 66567.8 4637.686 19204 23168 0.012 015 0031
SPSW-18-1.8-2 67086.9 4806 23063 26609 0.010 012 0031
SPSW-8-2.4-2 59942.1 4443 543 12871 17998 0.018 027  0.025
SPSW-10-2.4-2 63746.9 6116.714 15414 21327 0.014 022 0028
SPSW-12-2.4-2 758912 6175.4 18932 24141 0.013 0.15 0029
SPSW-15-2.4-2 76206.5 6235.714 25201 29193 0.010 012 0031
SPSW-18-2.4-2 80991.6 6939.4 28639 32540 0.009 010 0.032

Table 1. Calibrated parameters for steel shear walls with b/H=1.8
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ABSTRACT

Nowadays, Steel Plate Shear Wall (SPSW) is considered as a suitable alternative to conventional
lateral load resisting systems that used for earthquake resistant design of structures, because of high
post buckling strength, significant ductility, stable hysteresis characteristics and high initial stiffness.
Also, steel plate shear wall has lighter weight of structures, increased floor area, quicker speed of
construction, significant economically affordable and high quality control compared to a traditional
reinforced concrete shear walls. Study on behavior of steel plate shear wall began in 1970s with the
aim of providing an easy method for the analysis and design. The initial experimental and analytical
research clarified varies aspects of seismic behavior of steel plate shear wall, but it is still unknown,
because of its complex behavior and design. Although some researches on steel plate shear wall has
been done since the early 1980s, the appropriate performance of structures that had steel plate shear
wall as lateral load resisting systems in the Northridge, USA (1994) and Kobe, Japan (1995)
earthquakes caused researchers and working engineers to investigate and implement the steel plate
shear wall system to a greater extent. Analytical and experimental research works and studies,
provided primarily in Canadian, US and UK universities on steel plate shear wall considered different
facets of the seismic behavior of steel plate shear wall and flourished the essential procedures for its
application as an effective lateral load resisting system. However, in order to investigate the
performance of steel plate shear wall comprehensively, wide range of nonlinear behavior has to be
assessed and predicted and it requires hysteresis models that are capable to consider all deterioration
modes. One of the comprehensive analytical hysteresis models is the modified Ibarra-Krawinkler
(IK) deterioration model that provides four deterioration models including basic strength
deterioration, post-cap strength deterioration, unloading stiffness deterioration and accelerated
reloading stiffness deterioration for systems with bilinear, peak oriented and pinching behavior. In
this study, by calibrating the modified Ibarra-Krawinkler deterioration model parameters for steel
plate shear walls with different properties, some equations are proposed to determine modified Ibarra-
Krawinkler deterioration model parameters. First, one of the experimental specimens was modeled
and analyzed in ABAQUS software and accuracy of results was measured. Then, 60 number of
pinned joints-one story steel plate shear walls with different infill plate thickness and bay length,
using two types of steel for infill plate are numerically modeled and analyzed by ABAQUS software.
Also, the height of steel plate shear walls was kept constant equal to 3500 mm. Using OpenSees
software numerical analysis results, the modified Ibarra-Krawinkler deterioration model parameters
are calibrated. Then, by identifying the effective and pertinent factors, some statistical equations are
suggested. According to the results, effective parameters on lateral load resisting capacity, elastic
stiffness and post capping stiffness were thickness of infill plate and its steel type and ratio of bay
length to height of steel plate shear wall. Also according to the results, ratio of bay length to height
of steel plate shear wall had more influence on modified Ibarra-Krawinkler deterioration model
parameters.
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