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3 buckling-restrained steel panel shear wall
4 Double skin composite
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1 Composite Shear Wall
2 Glass fibre reinforced polymer
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Wall Plate

Fig. 1.Schematic details of semi-supported shear wall
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1 Steel plate shear walls
2 Steel plate concrete composite shear walls
3 Semi-Support Steel Shear Wall
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1 Semi-Supported Steel Composite Shear Wall
2 Cyclic Loading
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Fig. 2. The process of the present study
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Specifications Entrance

Column free length 290 cm

wall width 300 cm

The thicKNess of the wall steel plate 3mm
The amount of overturning anchor ~ 4795KN.m

The type of connection of sub- Pinned

columns with border beams

Cross-section type of sub-columns 2UPN 260

The yield stress of the wall steel plate 180 MP

Yield stress of sub-columns 240 MP
B. 0.975
B: 0.975
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Fig. 3. The critical gap to convert the brace to the thickness
of SSSW plate
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Fig. 4. Section of semi-supported composite steel shear
wall

SSCSW i FEM oo o g5 wigy -¥-¥
S5 5 SSCSW s sl i 555 s 81
sl dde SO i Lol Gus s 2B glasl
fogd S o ol S Jeld S e JUe S sl s e
ses Gz 4 Gl Wilas ) B Sy s 53 aib ) e
Ormer s ol o Y S s s o LOse & By
s S Dope w g g ol gl LS
Tie A3 5l 10 5 5 dlasl cpl Ciy s 6l A 4 8
(358 Bus a s olas el gl eamen A eslanal
©oarg b oo pl 03 bl S Jle xS 0I5
i 5> b SYsb ol o Ol sl 4udia
ol Tie 43 51 a3V G35 0 i s Jlatl gl
5 Tie SO L Je 05300 Jdosd (g e adl s
B om s B Dl sl Ol @Jf shls Jae
Sos Slp V=Y S s g il s Ul LB
S Lael ed @y 5 LYPIBO conslis oS 555 5l iy
Sl Sebus sl o (sl a5 eslizal ST37 5Y3
3 Olgie ABAQUS il 3 slast iz slas 1S L
e LR e S-S SIS LIS (¥
s W o e ST o s 5 eslic

Solwo s lad izmen Ll Cddsl s, @

2 Dynamic Explicit Analysis
3 Dynamic Implicit Analysis

q)

Estimation of wall shear capacity 623 KN
Table. 1. Input specifications to Jahanpour and
Moharrami software [17]
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Fig. 6. A. The behavior of concrete in the tensile zone with a
resistance of 25 MPa
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Abstract:

In steel shear wall, to avoid nonlinearization of boundary elements, capacity-based design is performed,
which results in a significant increase in the amount of steel used in boundary elements. To reduce the
boundary element steel, a semi-supported steel shear wall (SSSW) has been proposed and its efficiency has
been proven in previous studies. In addition, it seemed that the use of concrete coating on steel plates could
improve the strength and ductility of the SSSW system. For this purpose, an 8-storey building equipped
with SSSW was first designed and its most critical opening was converted to a composite model (SSCSW)
and its finite element model was produced. This model was presented against near and far fault cycle
loading analysis and cyclic curve, capacity, dissipation energy, von Mises stress distribution and
compressive damage of concrete. The results showed that Adding concrete to the SSSW model (converting
the model to SSCSW) increased the initial in-plane stiffness by 4.5 times. Of course, this increase in stiffness
is not unexpected because of the concrete on both sides of the steel plate. A very important point is that with
the creation of cracks in the concrete, the stiffness quickly decreases and the slope of the post yielding area
of the capacity curve is first negative and then experiences a slight increase due to the strain hardening of the
steel plate. By adding concrete to the steel model, the ductility increases in two states near and far from the
fault. The size of the increase is about 2.5 times and this increase does not depend much on the type of
loading pattern. Of course, it should be noted that in the models of this article, the effects of steel plate
tearing have not been modeled, so the ductility calculated in this study is with real capacity.The ductility is
different and requires more accurate supplementary models to obtain a more comprehensive result. In terms
of ultimate strength (peak of the cyclic diagram), the comparison of the results shows that regardless of the
type of cyclic loading pattern, the calculated value for SSCSW is 28% higher than SSSW. It should be noted
that the increase obtained as a result of pushover loading was estimated at 35%. For the pattern near the fault,
the transformation of the model from SSSW to SSCSW led to estimate 67% more cumulative wasted energy.
This value was about 73% for the far-fault protocol. This difference can be justified by the fact that in the
close protocol, there was a significant increase in the loading cycle at the beginning of the protocol, and the
issue of low cycle fatigue is excluded. While for the loading corresponding to the far fault, the gradual
increase of the loading protocol is associated with low cycle fatigue and the input energy is depleted in more
cycles. It is suggested that the designer pays special attention to the main elements (frame columns) in the
near-fault protocol. In addition, considering that a part of the beam between the sub-column and the main
column can somehow evoke the behavior of the link beam, it is suggested to evaluate the nonlinear behavior
of this part of the beam in the future supplementary studies.

Keywords: Semi-supported composite shear wall at the edges, Von Mises stress, Concrete Damaged
Plasticity, near-fault loading protocol, cyclic curve
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