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Introduction

Earthquake-resilient steel structures have become a hot topic in the field of earthquake engineering. Based on the idea of improving structure resilience and seismic
damage control, a novel replaceable steel moment connection is proposed. The new steel connection is a mechanical joint with a pin and is equipped with two steel
plates that function as the steel fuses. The energy is dissipated through the tension and compression yielding of steel plates. Restraining members are introduced to
prevent the buckling of the steel plates under compression force to achieve a stable load-carrying mechanism. A nonlinear numerical models for steel moment frames
is validated through the E-Defense shaking table test of an 18 story steel moment frames. Based on the validated numerical models, nonlinear static and time history
analyses of a conventional steel moment frame and three innovative steel frames with different MHC configurations are conducted.
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E-Defense steel MRF shaking table test
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Conclusions

* An innovative replaceable steel moment connection is proposed and a numerical model in OpenSees is developed and validated for the shaking table test of an 18
story E-Defense steel moment frame. Nonlinear analysis is conducted on conventional MRF and MRF with different mechanical hinge configurations

 Pushover analysis shows that mechanical hinge generally decreases the initial yield 0, initial stiffness, yield and ultimate base shear.

* Time history analysis shows that mechanical hinge general increases minor max. story drift ratio and max. roof story displacement, much max. residual story drift,
but reduces max. story shear force.

This project was made possible with support from:

‘J“I‘ ; PACIFIC EARTHQUAKE ENGINEERING RESEARCH CENTER
)

UC Berkeley « Caltech - OSU « Stanford « UC Davis « UC Irvine « UC Los Angeles « UC San Diego « UNR - USC « U Washington

peer.berkeley.edu



