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ABSTRACT
DesignSafe is the cyberinfrastructure component of the Natural Hazards Engineering Research
Infrastructure (NHERI) collaboration. DesignSafe embraces a “cloud” strategy for the “big data”
generated in natural hazards engineering research and supports research workflows, data analysis
and visualization. The education and community outreach (ECO) efforts of DesignSafe broadly
include efforts to: engage and train the user community, broaden the STEM user base, and support
K-12 education related to hazards and computing. This paper highlights one activity of the
DesignSafe ECO program, in which students from the NHERI-wide research experience for
undergraduates (REU) program participated in the advancement of the DesignSafe
cyberinfrastructure platform and its tools for the natural hazards engineering community. An
overview is provided of the training materials related to data analysis in the cloud and scientific
visualization in DesignSafe, which were developed for the students as well as shared with the
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broader community. Furthermore an overview of the summer REU research activities is
presented—work that was conducted at the Texas Advanced Computing Center (TACC) in
collaboration with researchers from Rice University and the University of Texas, Austin. An
example research project was selected, which used the wave basin at the NHERI facility at Oregon
State University to evaluate loads on above ground storage tanks under wave load conditions
representative of hurricanes and tsunamis. The data from this project was used by the REU
students to test the DesignSafe data curation pipeline, including data management and metadata
tagging of experimental data within the web-based data repository. Furthermore, data analysis and
visualization tools were applied in the cloud to analyze time histories of water elevations, pressures
and loads from for alternative cases. An interactive Jupyter notebook was developed offering a
foundation for a generalizable tool to visualize sensor data from NHERI experiments and provide
a broader contribution on the hazards engineering community.

