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ABSTRACT

In this study, In this study, the seismic performance of the reduced beam section
(RBS) steel moment-resisting frame (SMRF) equipped with composite steel plate
shear wall (CSPSW) and high-performance fiber-reinforced cementitious
composites (HPFRCC) is investigated using Abaqus software. The finite element
model of HPFRCC-CSPSW was validated using experimental results. Then, the
seismic performance of the six-story SMRF with common SPSW, as well as
HPFRCC composite CSPSW systems under near-field (NF) and far-field (FF)
earthquakes, was investigated and the results (bearing capacity, stress,
deformation, and energy absorption) were compared. For this purpose, 5 NF and
5 FF seismic records were used. The results showed that the energy absorption
and shear capacity of HPFRCC-CSPSW increased significantly but the maximum
stress value decreased compared to common SPSW. The seismic performance of
the investigated systems largely depends on the type of earthquake. However, in
both SPSW and HPFRCC-CSPSW systems, the maximum displacement and the
base shear under the NF earthquakes were higher than those of FF earthquakes.
Besides, for all NF and FF earthquakes, maximum displacement in the SPSW
system occurred in lower stories, but in the frame with CSPSW, the major
displacement occurred in the upper stories. The highest increase in shear
capacity and energy absorption of the system in FF earthquakes was for the
Tabas accelerometer (75 and 128%, respectively) and the Imperial Vali
earthquake (94 and 101%, respectively). Also, the maximum displacement in
SPSW and HPFRCC-CSPSW systems occurred in Northridge (14.6 cm) and
Tabas (16.2 cm) NF earthquakes, respectively; the Chichi earthquake also had
the greatest damage to the structure under FF earthquakes.
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* High-Performance Fiber-Reinforced Cementitious Composites (HPFRCC)
¢ Reduced Beam Section (RBS)
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