Structures Congress 2019
NHERI Research Session Proposal 
Orlando, FL 
April 25-27, 2019

Session Title: 
Earthquake and Windstorm Research in the Natural Hazards Engineering Research Infrastructure

Session Length: 
90 minutes

Session Abstract:
This session requested for the 2018 Structures Congress (SEI) aims to describe the impact on the resilience of civil infrastructure against earthquakes and windstorms of the ongoing research conducted by the users of the National Science Foundation (NSF) funded Natural Hazards Research Infrastructure (NHERI). Sessions describing the capabilities of NHERI facilities as a multi-user, distributed, national facility platform that provides state-of-the-art research	Comment by chowdhury: Edited this to avoid the use of facilities and facility in the same sentence.
infrastructure to explore and test ground-breaking concepts to protect homes, businesses and infrastructure lifelines from earthquakes and windstorms, including tsunamis and storm surges, have been presented at the 2016 and 2017 Structures Congress. This 2018 session will consist of 
five presentations of the work of researchers using the NHERI infrastructure facilities and the impact of that research on practice aimed at reducing the vulnerabilities of civil infrastructure against natural national hazards. The benefits of a multi-hazard research to improve the resilience against single and multi-hazard threats will also be illustrated.	Comment by chowdhury: I removed ‘infrastructure’ as NHERI already has the work as the end.
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Low-rise wood frame buildings are one of the most vulnerable structures that are often damaged in windstorms. Numerically modeling the structural behavior of wood frame buildings poses significant challenges. This presentation focuses on a computational modeling methodology that can help determine the realistic behavior of light-frame low-rise buildings under wind loadings throughout the linear to the nonlinear range. A three-dimensional finite-element (FE) model was developed to capture the behavior of a building under wind loading. Large-scale model of the building was tested at the NHERI Wall of Wind (WOW) Experimental Facility (EF) at Florida International University to provide data for the validation of the FE modeling. This comprehensive numerical model can accommodate various materials and structural connections (e.g., sheathing nails and framing-to-framing connections) that are the most vulnerable parts of a low-rise structure as witnessed during past hurricanes.  The modeling methodology applied is capable of simulating the nonlinear behavior of connections as well as the entire structure and has advantages of more accurate performance predictions over linear behavior based counterparts. The predicted structural responses of the computational framework showed reasonable agreement when compared to the experimental measurements in terms of the deflection at roof sheathings and roof-to-wall connections (RTWCs). This validated numerical framework can be used to analyze different modeling effects. 
The modeling methodology applied is capable of simulating the nonlinear behavior of connections as well as the entire structure and has advantages of more accurate performance predictions over linear based counterparts. The new knowledge will help in reducing the vulnerabilities of wood frame buildings against wind hazards. This accomplishment supports the NHERI’s vision to build the basic science knowledge and computational modeling and simulation capabilities to evaluate hazard resilient and sustainable civil infrastructure and communities. 






