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Abstract: A novel type of energy dissipation brace is composed of channel steel with holes on the webs installed at both ends of
the central brace. The perforated channel steel and the H-shaped steel brace are bolted to avoid the pressure buckling
of the central brace. To study the hysteretic performance of the brace, three braces with different shapes of holes were
designed, and the specimens were subjected to low cycle reversed loading test and finite element simulation analysis.
The results show that under the action of axial force, the energy dissipation of the brace is mainly dependent on the
plastic deformation of the plates between the web holes. During the loading process, the bolt appeared to slip and the
hysteresis curve exhibited pinching phenomenon in different degrees. The energy dissipation capacity of the specimens
with elliptical holes is the best, and the load-bearing capacity of the specimens with diamond-shaped holes is the
highest. Reducing the aspect ratio of the plate between the holes of the web can significantly improve the bearing
capacity and energy dissipation capacity of the specimen during later stages of loading. The impact on energy

dissipation capacity of the specimen by reducing the height-to-thickness ratio of the plate between holes is not
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significant. Furthermore, under the same opening ratio, it has been observed that the energy dissipation capacity of

the specimens with elliptical holes provide higher load-bearing capacity compared to those with slotted circular and

diamond-shaped holes.
Keywords:

element analysis ; opening ratio
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Table 1 Material properties of steel

@#  t/mm f/ MPa f,/MPa (N.i{“,z) i’fj‘;ﬁ
HAMMHR 8.0 28451 433.05 1.90X10° 263
HAMEL 12.0 282.38 44843 1.99%10° 327
WRE% 107 268.54 44818 1.96X10° 287
A& 50 B 7.0 295.87 438.24 1.97X10° 26.0
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Fig.5 Arrangement of strain gauge and strain rosette
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