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Recent widespread adoption of the International Building Code has introduced seismic design to regions of the U.S. that heretofore have ignored earthquake hazard altogether. This sudden impact of seismic design and detailing requirements on moderate seismic regions has revealed a serious problem: The structural engineering community has not developed and articulated a rational seismic design philosophy for moderate seismic regions. As a result, engineers in low and moderate seismic regions are compelled by law to design structures according to prescriptive requirements that are untested and lead to designs that may be unsafe and/or unnecessarily expensive. The current state of seismic design in Eastern North America underscores the need for transformation that hinges on a new, overarching philosophy—a rational design philosophy that is rooted in fundamental understanding of structural response to the types of seismic events and construction practices outside the West Coast.  This session focuses on the system behavior of low-ductility steel frame buildings and addresses the major components of this new philosophy. In the interest of working to quantify collapse capacity of low-ductility steel frame buildings, this session focuses on the ductility and reserve capacity of low-ductility structural steel connections traditionally not approved for seismic design in regions of high seismic hazard.
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Title: Connections and their Influence on Collapse Resistance in R = 3 Braced Frames
Author: Charles J. Carter
Abstract: This paper examines the impact of bracing connection behavior on collapse resistance in Chevron-configuration braced-frame systems. Models of connections are created based upon finite element analysis and available test data, and incorporated into frame analyses to determine the impact of connection deformations on collapse performance. The contributions of frame action due to the strut and tie behavior of the gusset plates also is discussed.
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Title: Flexural Strength and Ductility of Concentrically-Braced Frame Beam-Column Connections 
Authors: Larry A. Fahnestock and Christopher D. Stoakes
Abstract: Recent research has demonstrated the importance of reserve capacity for collapse prevention of low-ductility concentrically-braced frames (CBFs) commonly used in moderate seismic regions.  The beam-column connections within CBFs may be a viable means of providing this reserve capacity, but the cyclic flexural response of these connections is largely unstudied.  This research investigates cycle flexural behavior and performance of various beam-column-gusset connection configurations for use in CBFs.  A typical connection using double angles provides the baseline and alternate details using end plates are studied.  Full-scale tests are conducted to develop an experimental database and to validate finite element models.  The validated finite element models are then used to conduct parametric studies that consider variations beyond those considered in the physical testing program.  The test and analysis results from this research provide critical information for accurately modeling reserve strength and ensuring seismic collapse prevention in CBFs.
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Title: A Fabricator’s Perspective on Connection Design for Moderate Seismic Regions

Author: Larry S. Muir
Abstract: The effects of connection design on structural system design, seismic performance and cost are discussed in the context of examples drawn from the author’s work.  Discussion focuses on the proper balance between responsibility assumed by the engineer of record and by the fabricator’s engineer.  Connection costs are discussed in detail in order to highlight the most consequential decisions by engineers of record and fabricators in achieving reliable connection performance at a cost that is consistent with the project scope.
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