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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.
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Title: How not to Design for Moderate Seismic Regions
Authors: Peter J. Cheever1, Eric. M. Hines2
(1) Executive Vice President, LeMessurier Consultants, Cambridge, MA 02139.

(2) Professor of Practice, Department of Civil and Environmental Engineering, Tufts University, Medford, MA 02155.
Abstract:  Based on a collection of building peer reviews in moderate seismic regions, this paper discusses the manifold ways that both the spirit and the letter of the building codes and seismic design provisions can be misinterpreted, resulting in designs that are both unsafe and uneconomical.
 In light of these examples, the paper discusses the challenge of achieving in the building code an appropriate balance between simplicity, sophistication, transparency and prescription.  Specific attention is given to design approach, architectural coordination, constructability and cost.
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Title: Eccentric Braced Frame System Performance
Author: Eric M. Hines
Abstract:  Recent discussions related to the seismic performance of low-ductility steel systems designed for moderate seismic regions have generated new interest in the cost-effective design of ductile systems for such regions.  Although eccentrically braced frames (EBFs) have a well-established reputation as high-ductility systems and have the potential to offer cost-effective solutions in moderate seismic regions, their system performance has not been widely discussed.  This paper discusses the historical development of EBFs and their provisions, highlighting previous studies on EBF system performance.  New performance assessment results for EBFs in moderate seismic regions are compared to previous system studies with the intention of clarifying the nature of EBF system performance including: story drift capacity, response to higher mode effects, and frame overturning forces.
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