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Abstract. The objective of this paper is to discuss new models used to predict the seismic performance 
of large warehouse buildings that employ bare thin-walled profiled steel deck panels as the primary 
diaphragm element. Warehouse and similar buildings that use tilt-up concrete walls and steel deck 
supported by open web steel joists, typically resting on HSS columns, are a class of Rigid Wall 
Flexible Diaphragm (RWFD) buildings. In North America the seismic design of such RWFD buildings 
has come under question and new methods have been proposed. The nonlinear behavior of the thin-
walled steel deck in shear combined with additional nonlinearity between deck-to-deck connections 
and deck-to-structural connections that form the complete roof diaphragm creates a unique system 
with unusual energy dissipating mechanisms. A multi-scale model of RWFD buildings has recently 
been created and exercised under nonlinear time history analyses. Beyond revealing fundamental 
behavior, the intent of the RWFD modeling work is to provide an evaluation of existing design and 
newly proposed alternatives for design in North America - an effort that is currently ongoing. 

1 INTRODUCTION 
Rigid Wall Flexible Diaphragm (RWFD) buildings are a unique class of structure which 

combines stiff, often heavy and compact, vertical elements (walls) with light, often thin-
walled, horizontal elements (roof diaphragms), as shown in Figure 1. RWFD buildings 
potentially have unique seismic response since the mass, stiffness, and ductility are all 
distributed differently than in common building construction. Many warehouses may be 
classified as RWFD buildings, thus large economic exposure potentially exists when RWFD 
buildings experience seismic events. 

 

Figure 1: Typical RWFD steel deck diaphragm building 
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