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Experimental Study on Seismic Performance of a Novel PEC
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Abstract: To further investigate the seismic performance of a novel PEC column-steel beam compos-
ite frame with partial self-centering connections, the length of the pre-stressed bars and the connection
type at the base of the novel PEC column were considered. Three 1 : 2 scale specimens of the PEC
column-steel beam composite frame with partial self-centering BRS energy-dissipating connection
were designed and fabricated, and low-—cycle reverse loading tests were conducted. Based on test ob-
servations and measured data, the seismic performance of the specimens, including hysteretic charac-
teristics, lateral stiffness, self-centering function, and energy dissipation capacity, was analyzed. The

results showed that the PEC column-steel beam composite frame with partial self-centering BRS ener-
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gy-dissipating connection could achieve the performance-based design goal of "self-centering at the de-
sign—earthquake level, and partial self-centering at the maximum considered earthquake level due to
the connection transitioning to a bearing-type connection" through the dimensional design of the long
slotted holes in the T-shaped connector. Under the design earthquake level, the specimens primarily
utilized BRS energy-dissipating components to dissipate energy, and the residual lateral drift did not
exceed the self-centering limit (0.3%). At the maximum considered earthquake level, the specimens
dissipated energy through a combination of the auxiliary BRS energy-dissipating elements and damage
to the main structural components, demonstrating increasing bearing capacity while achieving partial
self-centering function upon unloading. The limited length of the pre-stressed bars could eliminate the
counteracting effects of tension and compression at the beam ends, slightly improving the overall integ-
rity of the specimens. The hinged connection at the base of the new PEC column significantly weak-
ened the structural integrity.

Keywords: partial self-centering BRS energy-dissipating connection; novel PEC column-steel beam

composite frame; self-centering function; energy dissipation capacity; low-cycle reverse

loading test
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Fig 8 Hysteretic energy dissipation of specimens
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