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Fig. 2. sample "CF-SSW-G"
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Rebar The The rebar The Laboratory
beams  dimension of the dimension sample

s of the columns s of the

beams columns
4916 250*250 622 250*250  CF-SSW -M
4916 250*250 622 250*%250  CF-SSW -G
4916 250%250 622 250%*250 CF

Table 1. Specifications of columns and beams
sections Laboratory samples

"CF" 4y ¥ S

Fig. 3. sample "CF"
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4
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Fig. 1. sample "CF-SSW-M"
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Fig. 4. Specifications of the metal pot
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Fig. 5. Placement of samples f“or testing
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Table 2. Specifications of concrete used

Poisson  Elastic Flow Ultimate ~ Compone
'sratio modulus resistanc resistanc nts
e e
N oim? N owm? Vmm?)
0.3 200000 400 600 Armature
0.3 2100000 868.5 954.44 Bolt
0.3 2000000 181.5 316.6 Black
sheet
0.3 2000000  276.67 351.93 Galvanize
d sheet

Table 3. Characteristics of used steel
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Fig. 7. Loading protocol with displacement control
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Fig. 6. The displacemnt position of the gages
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Fig. 10. Sample after loading up to 2.02% displacement
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Fig. 11. Surrender of life sheet
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Fig. 8. Occurrence of permanent buckling of web sheet
in displacement of 1.5%
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Fig. 9. No rupture of the web plate and no separation
from the connecting plate
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Fig. 12. No rupture of the web plate and no separation
from the connecting plate
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Fig. 13. Deformation process at the end of loading
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Abstract:

Considering the development of building construction and the ability to mass produce prefabricated concrete
structures, it is possible to use prefabricated structures instead of the components of conventional concrete
structures. On the other hand, due to the advantages of steel shear wall system such as hardness, resistance,
ductility and energy absorption, the seismic performance of prefabricated concrete buildings can be
improved with steel shear wall. Laboratory and numerical studies that have been done recently show that
thin-walled steel shear walls are an economical and effective lateral bracing system against the lateral forces
of wind and earthquake. In this research, it has been tried to achieve stable and resistant structures against
lateral loads by combining steel shear walls with prefabricated concrete systems. Due to the very limited
number of tests performed on the precast concrete system with steel shear wall, the coefficients of ductility,
additional strength and behavior as well as the energy absorption of this integrated system compared to the
condition of the precast concrete system without steel shear wall in a laboratory manner It has not been
published yet. In this research, the non-linear behavior of steel shear walls, in which the filler sheet is thin
and unreinforced, has been investigated in a laboratory manner. The laboratory model consists of a precast
concrete frame with a one-to-one steel shear wall, in one span and one floor, with hinged connection of the
boundary members at the four corners of the frame, as well as bolted connection of the boundary members to
the infill sheet. A metal pot has been used to connect the base of the prefab concrete column to the solid floor
of the laboratory in order to make a joint connection, connecting the columns to the lower beam without any
connection and connecting the upper beam to the columns by means of the seating corner number 15 buried
in the concrete. has been A total of three experiments have been performed. In the first laboratory sample,
black sheet was used as a steel shear wall, while in the second sample, a galvanized sheet was used as a steel
shear wall, and in the third sample, a prefabricated concrete frame without a steel shear wall was tested.
Models with a steel shear wall are considered to have a thickness of 1 mm. These tests have been carried out
based on a confirmed method for simulating seismic loads and in the form of quasi-static cyclic loading. ACI
374-2R protocol has been used to simulate the earthquake load and also to check the reciprocating behavior
of the sample. The loading is in the form of displacement control and the loading range is considered as
variable (increasing-decreasing) and the loading is applied in the upper part of the beam. . The displacement
of the samples is installed by three displacement gauges, two of which are installed in the upper part of the
column next to the hydraulic jack and the third displacement gauge is installed on the metal base, outside the
laboratory sample and on the other side of the column in the upper part. Also, gravity loads have been
omitted for the samples. As a result of these investigations, it was observed that steel shear walls
significantly increase the hardness, ultimate strength, energy absorption and behavioral performance of
precast concrete buildings.

Kewords: seismic behavior, precast concrete structure, steel shear wall, behavior coefficient.
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