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What Is NEES? 

14 engineering laboratories 
   Shake Tables 

  University at Buffalo 
  UC San Diego 
  UN, Reno 

   Tsunami Wave Basin 
  OSU 

  Geotechnical Centrifuges 
  RPI 
  UC Davis 

    Field Experiments 
   UC Los Angeles 
   UC Santa Barbara 
   UT at Austin 

    Large Scale Laboratories 
    Cornell University 
    Lehigh University 
    UC Berkeley 
    UIUC 
    UM, Twin City 



Looking Down Sacramento St., 1906. By Arnold Genthe  

http://ark.cdlib.rg/ark:/13030/hb200005sz. 

Port at Port-au-Prince by Glenn Rix, 2010 

http://eqclearinghouse.org/co/20100112-

haiti/wp-content/uploads/2010/01/IMG_0154-

150x150.jpg 

Northridge Earthquake, CA, January 17, 1994  

by Robert A. Eplett 

http://en.wikipedia.org/wiki/File:FEMA_-_1807_-

_Photograph_by_Robert_A._Eplett_taken_on_01-17-

1994_in_California.jpg 

Hillside homes in southwestern area of Port-au-Prince, 2010 

By Ayhan Irfanoglu,http://neescomm.blogspot.com/ 

http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg
http://eqclearinghouse.org/co/20100112-haiti/wp-content/uploads/2010/01/IMG_0154-150x150.jpg


Earthquake Simulation Equipment 



NEEScomm Data Goals 

Aligned with NSF Data Management Plan (DMP) 
requirements* 

• All research data and documentation will be 
archived 

• Archived data will be of high quality 
• Archived data will be accessible and shareable 
• Archived data will be re-usable 
• Archived data will be preserved 
 
NEEScomm Data Sharing and Archiving Policies, https://nees.org/resources/2811 
 
* http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/gpg_2.jsp#dmp 

https://nees.org/resources/2811
http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/gpg_2.jsp#dmp


What kind of data? 
• Diverse 

– shared facilities, not always practices  
– research domain 

• structural engineering 
• geotechnical engineering  
• geophysical research  
• material engineering 
• tsunami research 

• type of data 
– experimental 
– observational 
– computational 

• increasingly complex 
– number of sensors 
– interdisciplinarity 
– experimenting with computational modeling 
– new types of sensors 



NEEShub - 

www.nees.org/warehouse 



Data Archiving at NEES 

 Who  

 research team, site personnel, curator, NEEScomm 

 What 
 sensor measurements (data) 
 sensor calibrations (data) 
 observations (data) 
 analyses  
 numerical simulations 
 reports (including publications and presentations) 

 When  
 Dates are stated in the Data Sharing and Archiving Policies (1 month, 6 moths, 12 months)  
 For as long as the data are useful  ~  indefinitely  ~  for 20 years         

 Where  
 Project Warehouse http://nees.org/warehouse/welcome  

 Why 
 increases researcher’s impact 
 saves work, time, money 
 facilitates knowledge transfer 
 maintained authenticity and integrity of data 
 good practice 
 advances research 

http://nees.org/warehouse/welcome


Where Are the Data  

Coming from? 

• DAQ systems on the site 

• DAQ systems of research teams 

• Researcher's computers 

• Thumb-drives 

 ssh, sftp 

http, php 

ssh, sftp 

Project Warehouse 

IMG_2504.JPG


Data Workflow 



Hierarchy of the NEES data model 

https://nees.org/topics/NEESProjectDirectoryStructure 

https://nees.org/topics/NEESProjectDirectoryStructure


Metadata collection 

• Auto complete  
– Names 
– Organization 
– Facility 

• Check boxes 
– Equipment 

• System-generated folders/Tabs 
– Genre/Format 
– Proxy for metadata 
– Location on file system 
– File format constraints  

• Templates 
– Sensors 

• Forms 
– Material properties 



Understandable data 

Metadata  need to be: 
• meaningful 
• purposeful  
• consistent  
• accurate 
• predictable 
• "standardized" 
 
Relationship among: 
• Instrumentation plan 
• Sensor metadata 
• Data 
 

https://nees.org/data/download/NEES-2009-0685/Experiment-

3/Documentation/Drawings/Sensor%20Layout/SensorLayout_FrontView.png 

https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png


Curation at NEES 

• Long-Term Access 

• Discovery 
– Metadata 

• Reuse 
– Location 
– Formats 
– Rights 

• Preservation 
– Metadata 
– Permissions 
– Fixity 
– File Integrity 
– File Identification 

Content  
dependent on human input and monitoring  

Metadata 
Completeness 

Based on standards and requirements 
- level of research hierarchy 
- timeline  

Technical 
machine-actionable 

Formats 
Interoperability 
Accessibility 
Preservability 

File integrity 
Duplication 



Curation Workflow 

• service that helps researchers to archive 
their data in meaningful way 

• assistance with planning and organizing 
data, metadata, and documentation 

• focus on current and future use of data 

• iterative and interactive process 
between researcher teams and curator 

• continuum of actions from creation 
through publication and preservation of 
data 

– starts early 

– copyright compliance 

– preservation 

– DOI management 



Curation – Check for Completeness 

• Research teams 
– Professional standards 
– Local Site guidelines 
– Team guidelines for data management 
– NEEScomm  documentation and metadata requirements 
– NEEScomm data archiving milestones  

• T0 - completion of an experiment 
• T + 1month: Unprocessed data uploaded 
• T + 6 months: Metadata and Documentation are uploaded 
• T + 12 months: Rest of the data and experimental report  

are uploaded  
 

•  NEES Sites 
– Certifications 
– Professional standards 
– Local guidelines (naming conventions, etc.) 

 
•  NEES repository 

– OAIS 
– PREMIS 
– Dublin Core 
– NEEScomm documentation and archiving policies 



Curated Experiment 



Data Publication in NEEShub 

• All recently curated experiments 
– Have assigned DOI 
– Have improved metadata that facilitate discovery 

• Datasets are considered published information products and NSF allows 
listing information products in researchers' bio sketches. 
"Acceptable products must be citable and accessible including but not 
limited to publications, data sets, software, patents, and copyright"   

http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp#IIC2fic  

• A special  issue  of Smart  Structures  and  Systems on  Real-time  Hybrid  
Simulation in, Techno  Press 

• The Earthquake Spectra journal is accepting  
a new type of manuscript called Data Papers.  
– Peer-reviewed papers that describe datasets of interest 

 to the earthquake community 
– Data must be publically available with 

 a Digit Object Identifier (DOI) 
http://earthquakespectra.org/page/data_papers 

 

 

 

http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://earthquakespectra.org/page/data_papers
http://earthquakespectra.org/page/data_papers


Citation and Attribution  

Recommended citation format 
Researcher 1, Researcher 2, Researcher 3 (YYYY), “Experiment Title” Network for 
Earthquake Engineering Simulation (distributor), Dataset, DOI:10.4231/D3SQ8QH1F 

  
Users of the data are expected to cite the data sets they used in the 
recommended format as shown above and also include an acknowledgement 
to the NEES Data Repository.  
 
To acknowledge the NEEShub Data Repository: 
The facilities of the George E. Brown Network for Earthquake Engineering Simulation 
(NEES) Data Repository were used for access to data and metadata used in this study 
(https://nees.org/warehouse/welcome). The NEES Data Repository is funded through 
the National Science Foundation and specifically the CMMI Directorate through the 
National Science Foundation under Cooperative Agreement Number CMMI-0927178 

https://nees.org/warehouse/welcome


DOI – Digital Object Identifier 
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Number of issued DOIs in NEES 



DOI in NEEShub 

• Datasets – aggregations of data files and documentation 
Machel Morrison, Doug Schweizer, Tasnim Hassan (2012). "Cyclic Testing of Heat 
treated Beam Section 2 (HBS 2)", Network for Earthquake Engineering Simulation 
(distributor), Dataset, DOI:10.4231/D3JW86M52 
http://nees.org/warehouse/experiment/3380/project/984 

• Models 
Rachelle Howell; Xiaoyue Wang; Ellen M. Rathje (2014), "2D Unit Cell Model", 
Network for Earthquake Engineering Simulation (distributor), Model,  
DOI: 10.4231/D3P26Q386 
http://nees.org/resources/7293 

• DataStore “databases” 
Reza Jafarzadeh; Jason M. Ingham; Suzanne Wilkinson (2013), "A Database for 
Seismic Retrofit Construction Cost of Concrete and Steel Framed Schools in Iran," 
Network for Earthquake Engineering Simulation (distributor), Dataset, DOI: 
10.4231/D3959C774 
http://nees.org/resources/7354 

http://nees.org/warehouse/experiment/3380/project/984
http://nees.org/warehouse/experiment/3380/project/984
http://nees.org/resources/7293
http://nees.org/resources/7293
http://nees.org/resources/7354


DOI and its Payoff 



Metrics on Experiment Level 

experiment: http://nees.org/warehouse/experiment/2838/project/987 

Matthew Schoettler; Jose Restrepo; Gabriele Guerrini; David Elias Duck; francesco carrea (2012), "A Full-Scale, 

Single-Column Bridge Bent Tested by Shake-Table Excitation," http://nees.org/resources/6868 



Exposure of EE Research Data 



Repository for EE Data 



NEES 2004-2014 

Number of users: 
2005: 600 
2010: 2500 
2013: 7900 
NEEShub is used by 95,000 unique users annually 
80,000 downloaded at least one resource 
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Public Curated Datasets 



Questions? 

Thank you. 

Comments? 
Standa Pejša  - spejsa@purdue.edu 
NEEScomm Data Curator 
Network for Earthquake Engineering Simulation 

mailto:spejsa@purdue.edu

