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The following report provides an overview of the NCO-NHERI summer REU program elements.  The REU program is described as hosting two REU students at each site, but in years one and two of the program the RAPID facility will not participate as they are building their program.  In addition, there are two proposed supplemental funding requests to be evaluated by the council to include in the NHERI annual work plan:  1) if funded, every participant will travel to a common site to meet face-to-face at the conclusion of their work and present their paper, and 2) if funded, the number of REU participants will be increased to three per site.

Education and Community Outreach (ECO) Committee
Each site will designate a representative from their respective university to serve on the Education and Community Outreach Committee.  This committee will serve as a planning and resource group that gathers and disseminates information to the appropriate university stakeholders.  Additionally, this committee will play an integral role providing recommendations and evaluations of the operations of education and community outreach efforts.

NHERI Sites
The ECO committee includes representatives from ten facilities. These sites will participate in the NHERI Research Experiences for Undergraduates (REU) summer program with research facilities that enable students to design and test novel structures to withstand natural hazards. The ten facilities are the following:
· Florida International University – Wall of Wind International Hurricane Research Center
· Lehigh University – Advanced Technology for Large Structural Systems (ATLSS) Engineering Research Center
· Oregon State University – O.H. Hinsdale Wave Research Laboratory
· University of California, Berkeley – Simulation Center (SimCenter)
· University of California, Davis – Center for Geotechnical Modeling (CGM)
· University of California, San Diego – Large High Performance Outdoor Shake Table (LHPOST)
· University of Florida – Powell Family Structures and Materials Laboratory
· University of Texas at Austin – Experimental equipment site specializing in dynamic in-situ testing using large-scale mobile shakers & cyber infrastructure
· University of Texas at Austin – NHERI network cyberinfrastructure and data management
· University of Washington – Rapid Response Research Experimental Facility
These sites participate in the summer research program for undergraduates, and representatives from each site will be included in the ECO committee to help coordinate strategic efforts to coordinate and engage students in recruitment, application, and selection process. After the REU program is complete, representatives from the sites will participate in evaluation and coordination for REU program for the following year.
ECO Committee Duties
The following responsibilities will be included for members of the ECO committee: 
· Representatives from each site will gather and submit information needed for the application, including any skills or trainings that a student must obtain prior to beginning the summer research project.
· Representatives will also gather and submit project descriptions for the upcoming REU Summer Program by an agreed deadline. These project descriptions must include a faculty mentor who agrees to guide the student throughout the summer 10-week program and a graduate student mentor who is also familiar with the research project.
· Representatives will also provide feedback and ongoing evaluation for programming aspects. They will follow up with information needed from the ECO Educational Specialist.  This will ensure input from all facilities is being addressed. 
· At each ECO committee meeting, site representatives will report news of community and educational outreach efforts. News articles about these efforts may be generated by the ECO Communications Specialist to distribute to the community.
· The ECO committee members will participate in recruitment and selection of the REU summer participants.
· After the REU program, the ECO committee will convene to discuss the program evaluations and any recommendations for the following year.
The ECO committee will play an integral role in the strategic decisions made for the REU summer program and its elements.

Student Participant Recruitment
Representatives from the ECO committee will review and approve recruitment schedules and materials. The final recruitment materials and application information will be distributed by the ECO committee to representatives from various universities, news contacts, and the DesignSafe webpage administrator. We will also need help from the NHERI community to spread news of the REU program application to universities outside the network at student conferences.  Eighteen undergraduate student researchers will be recruited in years one and two from outside the ten NHERI facility sites (the RAPID facility will not participate in the first two years of the REU program while they build the site, but in years three and four there will be 20 REU students participating with two at each of the ten sites).  Therefore, it is important to spread the news about the application and research opportunity to as many universities as possible.  Each site will be responsible for disseminating recruitment information to the appropriate universities, departments, student organizations, and targeted students. Special targeted populations include women, underrepresented minorities, and U.S. veterans.
Twenty student positions are reserved for students not enrolled or attending the ten universities listed above, 2 positions per site.  Up to twenty supplemental positions are available for students attending the universities (2 supplemental positions per site).  
	
	Research participants (from non-site universities)
	University research participants (supplemental)
	Total research participants 

	Research participants per site
	2
	2
	4

	Total research participants (10 sites) 
	20
	20
	40



As needed, university representatives may request an informational webinar or teleconference with interested students.  This webinar will provide information on the application process, the selection criteria, and a summary of expectations for the summer research program.  These requests must be made a week before the presentation takes place and it will be the requester’s role to recruit participants to attend the session. Please note that multiple sites may host recruitment sessions at the same time.

Strategic Student Recruitment
Students in the NHERI REU program will be recruited primarily from minority-serving institutions (MSIs) with civil engineering degree programs. Thirty-eight MSI universities (not in the NHERI network) that fit this criterion have been identified and will be targeted for student recruitment purposes. 
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University of Alaska Anchorage
University of Alaska Fairbanks
Alabama A&M University
California State Polytechnic University-Pomona
California State University-Fresno
California State University-Fullerton
California State University-Long Beach
California State University-Los Angeles
California State University-Northridge
California State University-Sacramento
San Diego State University
San Jose State University
University of California-Irvine
University of the Pacific
Howard University
University of the District of Columbia
Florida A&M University
University of Hawaii at Manoa
University of Illinois-Chicago
Southern University and A&M College
Morgan State University
University of Maryland
Jackson State University
North Carolina A&T State University
Stevens Institute of Technology
New Mexico State University
University of New Mexico
University of Nevada-Las Vegas
Polytechnic Institute of New York University
The City University of New York
Tennessee State University
University of Memphis
Prairie View A&M University
Texas A&M University-Kingsville
University of Houston
University of Texas at Arlington
University of Texas at El Paso
University of Texas at San Antonio


Half of the summer research positions (9 in years one and two, 10 in years three and four) will be reserved for underrepresented minority, women, and/or veteran students.  

Informational Webinars
The network will provide informational webinar recruitment sessions that detail the application process, the summer research experience, and address questions and concerns students may have.  These informational webinars will be extended to civil engineering programs at minority-serving institutions. We are also working closely with Howard University and Morgan State University to create opportunities to engage underrepresented undergraduate students in the summer research program.  Additionally, the information provided in the webinars will be available in a PowerPoint presentation link on the DesignSafe – REU website.

Faculty Mentor and Graduate Student Mentor Recruitment
Student researchers at each of the sites will participate in an intensive research project and a mentoring experience.  They will be matched with a faculty mentor and a graduate student mentor. Each of the ten research sites may also organize an outreach activity with the local community with a dual role of bringing the summer research investigated to younger students through educational participatory activities as well as fostering collaborative experiences with the student researchers.
Mentors play a critical role in the success of the summer research program, particularly with guiding students’ to helpful resources and professional experiences that will support them in their careers. For this reason, all mentors must be invested and available for the student researchers during the 10-week summer program.

Faculty Mentors
Faculty mentors will provide content and technical support for REU students during the summer research program.  Their guidance is critical for the student’s success. For this reason, each student will have an assigned faculty mentor who is also knowledgeable about and involved in the student’s assigned research project.  Faculty mentors will be asked to complete mentor training and must provide feedback for the students as well as evaluate the mentoring program and the student’s performance at various points throughout the year.  During the 10-week summer research program, faculty mentors will be expected to:
· Participate in a mentor training program prior to the start of the REU program,
· Engage in mentoring activities with the REU student(s),
· Collaborate with the REU participant to determine summer goals and activities to complete these goals,
· Meet weekly with the REU mentee to discuss progress on the pre-determined goals,
· Report to ECO personnel any concerns that need to be addressed in a timely manner,
· Provide feedback for the student on a weekly basis,
· Update the online portal with evaluations for the student(s) as requested, and
· Offer program evaluation at the end of the summer REU program.
We encourage all faculty mentors to continue mentoring the REU student(s) through the academic year. 

Graduate Student Mentors
Graduate student mentors will provide additional hands-on guidance to the REU students during the summer research program.  The graduate student mentor should not replace the faculty mentor.  Having a graduate student mentor will encourage students to ask a variety of questions about being a student at that particular institution as well as working on a graduate research (or teaching assistant) position. 
All sites are asked to identify at least one graduate student mentor to help undergraduates throughout the 10-week project. Ideally, each student should have one graduate student mentor assigned. Graduate student mentors will be expected to:
· Participate in a mentor training program prior to the beginning of the summer REU program,
· Review weekly faculty mentor evaluations with the REU participant,
· Engage the REU student in networking opportunities,
· Update the online portal with evaluation feedback as needed, and 
· Offer program evaluation at the end of the REU program.
Graduate student mentors will participate in a mentoring training and will be asked to evaluate the student and provide feedback to the ECO committee about the mentoring program embedded into the summer research program.
The Mentoring Program
Once faculty and graduate student mentors are identified, they will be welcomed and invited to an on-line orientation and training session.  This session will outline the expectations for the mentors throughout the 10-week summer research program as well as during the academic year.  Mentor expectations during the summer research program include the following:
· By the start of the program, mentors should complete a training and orientation,
· Reach out to the student prior to the summer research program,
· Communicate with the student at least once a week during the summer program,
· Provide verbal and written weekly feedback to the student, and
· Evaluate the mentoring program and the student’s research performance at the end of the program.
Student mentees will be matched with their faculty mentor and will be asked to participate in online activities that will foster engagement with their faculty mentor. Additionally, faculty mentors will be asked to coordinate at least one event during the academic year to review the research paper and/or present the research findings at a national conference.
Educational Outreach Activity
In order to disseminate research information in a meaningful way, faculty mentors will collaborate with the student researcher to plan an educational outreach activity within the local community. This activity must be related to the research conducted during the summer and should engage the K-12 community. A report summarizing the experience will be requested after the end of the summer REU program. 
 
REU Application and Participant Selection
The applications will be centrally located in the DesignSafe webpage. Applicants should be directed to this site to apply. The applications (p. 8) will go live at the beginning of December. The application deadline will be February 15th.  Students will select and rank sites where they are interested in conducting research for the summer. To complete the online application, you will need to complete the following information:
· background information including the college(s) you attended, your GPA, and credits earned,
· two letters of recommendation, preferably from professors or supervisors who know your academic abilities and work ethic,
· rank the facilities in order of preference, and
· complete brief essay questions about your goals and experiences as an undergraduate student.
Using this information, applications will then be sent to the appropriate locations for review. Representatives from the sites may request additional applications or all applications for review. Each site will select up to two students from outside universities to attend the summer research program. Also, up to two additional supplemental/adjunct students may be selected to participate in the summer REU program from within the institution. All participants will experience the same programming through the 10-week research program.
Students will be notified of their acceptance and placement through offer letters.  Once students accept to participate in the summer research program, they will complete a pre-assessment questionnaire. This assessment will ask them about their previous research experiences, their interest in attending graduate school, and their knowledge about the application and selection process for graduate school programs.  (We would like to see the difference in experience and knowledge about these career aspects between the start of the program and the end of the REU experience.)

The REU Program
Every year, each site will host two (2) students from different institutions who will conduct research in predefined projects. It is important to define the projects early so that the best match for the student and project is made.
At the NCO-ECO headquarters, student deliverables, assessments, evaluations, and other materials will be collected electronically. Student and faculty trainings will also be conducted over telepresence and documents submitted by faculty, graduate students, and REU student researchers will be kept in an online portal housed under DesignSafe’s website.
Each site will be responsible for following up with students who are having difficulties submitting proper documentation in a timely manner. 

Orientation
During the orientation, faculty, graduate students, and REU research participants will be made aware of the expectations and recommendations for success in the summer program.  This session will include:
· Student expectations and deadlines
· Online research group meetings & brown bag luncheons
· Submitting documents online
· Mentoring expectations for students
· Resources and contact information
· Maximizing mentoring experiences with faculty members and graduate students
· Payroll and deliverable logistics
· Final oral and paper presentation expectations
· Graduate school and career counseling
The orientation will take place at the start of the summer REU program. Elements of the orientation will be available and accessible online site for students, faculty mentors, and graduate student mentors.

Research Program Blocks
Two start dates were determined, May 29–August 4, 2017 and June 12–August 18, 2017, to allow for housing and academic calendar accommodations. 

Staff Expectations
Staff members are expected to welcome the students to campus. A faculty/staff member and/or a graduate student at each of the ten sites will be hired to organize and manage the summer research program. This staff member will be asked to track student deliverables and attendance to planned events.  

Student Deliverables
During the summer research program, students will be expected to submit weekly assignments to document their progress in the project. All assignments will be submitted electronically through the DesignSafe website. Students will need to log in and answer several questions about their progress after which they will be able to submit the assignment for the week.
Documentation of student and mentor weekly meeting attendance will also be kept in the online student portfolios. Weekly student deliverables include drafts and final copies of the following items:
· Sample research article
· Literature Review
· Methodology/Research Design
· Data Collection
· Data Analysis
· Conclusions/Results
· Abstract
· Poster presentation
· PowerPoint presentation
· Practice presentations and provide feedback to other students
Program staff will review the weekly expectations and will notify the students of missing documents in a timely manner. Stipend payments may be delayed if documents are not received in a timely manner.

Research Presentations
At the end of the program and contingent upon supplemental funding, students will come together at one node site to present their final research projects as poster and/or oral presentations. Students will have the opportunity to tour another facility within the NHERI network as well as interact and network with peers working at other sites and faculty, researchers, and experts within the NHERI community. Facilities will alternate hosting the annual research presentations if funding is secured for subsequent years. 
Student research posters and PowerPoint presentations will be available publicly on the DesignSafe website. Students’ professional headshots and their background information (i.e. affiliated university, major, degree year, research title, and faculty mentor) will also be available on the DesignSafe REU Summer Program to link research poster presentations. 
(If students are not able to travel to a node site to present their final projects, their oral presentations will be presented via telepresence and posters will be available to view during the presentations.)

Faculty Mentors
Faculty mentors will be asked to submit a weekly report of the student’s progress. They will be asked to sign and/or verify the student’s project hours for the week.  It is recommended that faculty mentors meet with the student on a weekly basis to discuss their progress and any developments and/or concerns that the student might communicate.

Graduate Student Mentors
Graduate student mentors will also be asked to review the faculty mentors evaluation with the student research and submit a progress report of the student’s progress.  Graduate student mentors have the option to share the weekly progress reports with the faculty mentor. Graduate students will also invite and/or plan outings with the student researcher that they believe to be important socialization experiences for the student.

REU Schedule
The current, proposed REU schedule can be found at the end of this report.  This schedule includes graduate school and career development workshops, information on student deadlines for deliverables, a schedule of research group meetings, networking events and outings, and deadlines for evaluations and timesheets.

Assessment and Evaluation
Various forms of assessment and evaluation will be used throughout the summer research experience to study progress being made through the program as well as determine needs at specific periods. The evaluation plan will be divided in three phases and will include 1) a pre-assessment questionnaire and survey, 2) weekly assessments, observations, and focus groups during the program, and 3) a post-assessment and individual interviews, as needed.  After being selected to participate and before beginning any of the activities proposed, students, graduate student mentors, and faculty mentors will complete a pre-assessment questionnaire that will target assessment and knowledge about key outcomes the mentoring program will aim to enhance. For example, we will evaluate the students’ confidence and preparation in the following areas:
· Presenting research projects at conference (before and after)
· Conducting academic research in civil engineering (before and after)
· Preparing for graduate school (before and after)
Faculty mentor questionnaires will ask about experience mentoring undergraduate students in conduct research, especially underrepresented, women, and veteran students.  Graduate student mentors will be asked about the same experience as well as their interest in promoting their graduate program of study to potential graduate students.

Phase I
Pre-assessment Questionnaire and Survey
Once accepted into the REU program, students will be asked to complete pre-assessment questionnaires to gauge their experiences and skills prior to beginning the program as well as their expectations and goals for the summer. These will be considered when planning trainings and events for REU students including technical trainings, mentoring programs, or career and graduate school counseling.  More importantly, the pre-assessments provide a starting point (x0) for each of the students before they begin the program.
Included in the elements to be evaluated in the REU student pre- and post-assessments are:
· Mentoring experience
· Graduate school knowledge and preparation
· Research experience 
· Confidence conducting research
· Available engineering and research networks
· Confidence preparing and presenting research findings

Prior to participating in the mentor training and before the start of the summer program, faculty mentors and graduate student mentors will also complete a pre-assessment questionnaire. They will be asked about their goals for the summer program along with their experiences and interests in mentoring undergraduate students, especially underrepresented minority, women, and veteran students.

Phase II
Weekly Assessments
Prior to starting their research projects, students will meet with faculty mentors to collaborate in determining summer research goals.  These goals will be placed in an online portal where they will be revisited on a weekly basis.  They will include deliverables, skills/knowledge to be acquired, networking and career enhancement experiences, and event attendance along with overarching objectives and goals. Faculty mentors will meet on a weekly basis with REU students to review their progress on these goals and add or modify the existing goals.  Students will then have the opportunity to accept the changes and discuss them with the faculty mentor and the graduate student mentor.  
Observations
During the summer research program, ECO researchers may visit events, laboratories, and meetings to obtain observations. These objective of any formal observation(s) will be announced prior to the event to the staff member(s), faculty mentor, graduate student mentor, and REU students involved.  The formative observations will be collected to determine how the program is meeting its goals and whether improvements can be made to technical, programmatic, and experiential needs. 
Focus Groups (when needed)
Focus groups will only be conducted when necessary. If weekly assessments, observations, and any form of evaluative responses point to a need that requires more understanding, a focus group of appropriate stakeholders and/or participants will be conducted.  The purpose will always be made clear and the objective of these focus groups will be to gather more information about a need or the specifics of the success of the program. 

Phase III
Post-assessment
On the last day of the program, post-assessments will be available and required from all REU participants, faculty mentors, and graduate students mentors.  The post-assessment will be compared with the pre-assessment to determine areas that students gained confidence and knowledge.  Faculty and graduate student mentors will also have a similar comparative assessment to gauge their experiences and change in attitudes and expertise towards mentoring undergraduate researchers, especially underrepresented minority, women, and veteran students. Post-assessments and comparative analysis between pre- and post-assessments will ensure modifications are targeted at areas needing attention and improvements for the following year.
Interviews (when needed)
Individual student and/or mentor interviews may be conducted to further analyze how students from various populations, especially underrepresented minority, women, and veteran students, experienced the summer research program at different facilities. To ensure all students are having valuable research experiences, information from individual interviews will help the ECO committee quantify programming aspects and plan elements for the following year’s summer research schedule.
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Welcome to the NHERI Research Experiences for Undergraduates (REU) application! We are excited to bring research opportunities at ten multi-hazard engineering equipment sites during a 10-week summer research program.  The NHERI REU is dedicated to help undergraduate college students experience multi-hazard (earthquake, wind, tsunami, and coastal) engineering as well as cyber infrastructure and data management with a hands-on, research-based project that will introduce participants to a network of engineers, scientists, and students working toward a common purpose. 

SAMPLE SCHEDULE 
During the ten-week summer research program, selected participants will work with a faculty mentor to conduct research. Additionally, participants will receive networking opportunities with other faculty and graduate students, guidance with graduate school and career goals, and support completing a summer research paper. 
The following is a schedule of events during a sample week of the program.
	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	SAMPLE WEEK
	Graduate school & professional development workshop
	DELIVERABLE: Final research paper section due
	Research group meetings
	NHERI Networking event
	Weekly mentor evaluations and student timesheets due
	Facility outing/ mentoring outreach



BENEFITS OF PARTICIPATING IN THE REU PROGRAM
Selected REU participants will receive:
· travel funds to and from the research facility,
· a research stipend for their summer work, 
· valuable research and career experience alongside a faculty mentor and graduate student researcher, and
· networking opportunities with experienced engineering researchers, scientists, and experts in the NHERI community.

ELIGIBILITY
The application is open to current undergraduate students working toward a degree that helps inform the civil engineering field.  Because the projects vary in scope, we are looking for a variety of majors including civil engineering, computer science, and architecture to name a few. If you are interested in solving engineering issues dealing with natural hazards, this undergraduate research program is for you.
Underrepresented minority, women, and veteran undergraduate students are encouraged to apply to the REU program.

HOW TO APPLY
To complete the online application, you will need to complete the following information:
· background information including the college(s) you attended, your GPA, and credits earned,
· two letters of recommendation, preferably from professors or supervisors who know your academic abilities and work ethic,
· rank the ten facilities (research sites) in order of preference, and
· complete brief essay questions about your goals and experiences as an undergraduate student.
Applications are due February 15, 2017 at 11:59pm Central Time. Letters of recommendation will also be due at that time.  Notification of decisions will be sent in mid-March to the email address provided in the application. 

FOR MORE INFORMATION
If you have any questions about the application process, please reach out to reu-request@designsafe-ci.org.  We will be happy to answer your questions.
Apply Now!
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APPLICANT INFORMATION

Applicant Name:  											
FIRST 			MIDDLE INITIAL		LAST

Mailing Address
	Street Address:										
	Street Address (line 2):									
	City:						State:			Zip code:		
Email Address:  							@				
Preferred Phone Number: 		-	-	(xxx–xxx–xxxx)
	Is this a cell phone number that receives text messages? YES / NO
Date of Birth: 			
		Month/Day/Year
Are you a U.S. citizen? YES / NO
If no, do you hold Permanent Resident status for the U.S.? YES / NO 
Did you serve on active duty in the US Military?  YES / NO
If yes, were you discharged or released from service under conditions other than dishonorable?  YES / NO / UNKNOWN
Expected Degree
___Civil engineering
___Computer Science
___Engineering
___Architecture
___Other (please specify):		
Expected Graduation Date:  				
					Month/Day/Year
Colleges Attended:  																																								
Current College Attending:											
Overall GPA (On a 4.0 scale): 			   	Total credits earned to date:		
Quarter or semester school credits: Quarter / Semester
Dates of attendance: 				to 				 (PRESENT)
			MONTH / YEAR		MONTH / YEAR


REFERENCES
Two letters of recommendation should be submitted by the recommenders through this online portal. It is important for you to secure commitment from two individuals whom you have worked with through coursework and/or know your academic abilities and work ethic.  Please complete the information below for two individuals who will provide letters of recommendation. After you submit the application, an email request will be sent to the recommender with instructions on how to complete the online recommendation form. 
Reference 1 Name: 												
Telephone Number:												
Email Address:												
How do you know Reference 1?																																						
Reference 2 Name: 												
Telephone Number:												
Email Address:												
How do you know Reference 2?																																						


PROGRAM SELECTION AND AVAILABILITY
The summer research program accommodates ten universities that have different academic schedules. For this reason, two 10-week program blocks have been set. Please select the program date(s) that your schedule permits.  If you are available for both blocks, please select both. Otherwise, only select the block which you are available to participate.
Available Dates: 
____May 29, 2017 – August 4, 2017
____June 12, 2017 – August 18, 2017

Ten sites participate in the REU program and have different research focuses. Please rank the sites. (1 = Most interested in participating, 9 = Least interested in participating)

____Florida International University – Wall of Wind International Hurricane Research Center 
The NHERI Wall of Wind (WOW) Experimental Facility (EF) at Florida International University (FIU) was funded by NSF to be a national facility that enables researchers better understand wind effects on civil infrastructure systems and prevent wind hazards from becoming community disasters. The WOW EF is powered by a combined 12-fan system capable of repeatable testing in up to 157 mph wind speeds through its flow management system. The unique advantage of the WOW EF is multi-scale (full-scale to 1:400) and high Reynolds number simulation of the effects of wind and wind driven rain. This is accomplished using the twelve fans and a water spray system. In addition, the 16,000 sqft. fenced-off secure area enables researchers to plan and perform destructive tests under up to Category 5 Hurricane wind speeds. The NHERI WOW EF offers users a wide range of equipment, instrumentation and experimental simulation protocols as well as a distinguished group of faculty staff and a well-trained team of technical and operations staffs which allow for delivering world-class research.
The NHERI WOW EF provides the following experimental capabilities: 
· High-speed holistic testing at multiple scales in simulated hurricane wind speeds up to and including Category 5 Hurricane on the Saffir-Simpson scale
· Wind-driven rain simulations to study water intrusion
· Full- and large-scale aerodynamic/aeroelastic testing in atmospheric boundary layer (ABL) flows at high Reynolds numbers
· Conventional boundary layer wind tunnel testing in flows with various exposures and with full turbulence spectrum 
· Testing under extreme environments to develop innovative mitigation devices
· Destructive tests to study failure modes 
Visit fiu.designsafe-ci.org for more information on the Wall of Wind Experimental Facility.

____Lehigh University – Advanced Technology for Large Structural Systems (ATLSS) Engineering Research Center	
The NHERI Lehigh Real-Time Multi-Directional (RTMD) Experimental Facility (EF) was funded by the National Science Foundation (NSF) to be a world-class, open-access facility that enables researchers to address key research questions associated with the challenge of community resilience. The Lehigh EF has a unique portfolio of equipment, instrumentation, infrastructure, testbeds, experimental simulation control protocols, and large-scale simulation and testing experience and know-how that does not exist elsewhere in the United States. The unique strength of the Lehigh EF is accurate, large-scale, multi-degree-of-freedom and multi-directional simulations of the effects of natural hazard events on civil infrastructure systems (i.e., buildings, bridges, industrial facilities, etc.) with potential soil-foundation effects. The types of laboratory simulations and tests enabled by the Lehigh EF include: (1) hybrid simulation (HS) which combines large-scale physical models with computer-based numerical simulation models; (2) geographically distributed hybrid simulation (DHS) which is a HS with physical models and/or numerical simulation models located at different sites; (3) real-time hybrid earthquake simulation (RTHS) which is a HS conducted at the actual time scale of the physical models; (4) geographically distributed real-time hybrid earthquake simulation which combines DHS and RTHS; (5) dynamic testing (DT) which loads large-scale physical models at real-time scales through predefined load histories; and (6) quasi-static testing (QS) which loads large-scale physical models at slow rates through predefined load histories.
____Oregon State University – O.H. Hindsdale Wave Research Laboratory
The O.H. Hinsdale Wave Research Laboratory (HWRL), established at Oregon State University in 1972, is a state-of-the-art coastal engineering research and education center with two specialized large-scale resources for physical model testing of coastal systems subject to the action of tsunamis created by earthquakes and storm surge and waves created by wind storms. OSU was awarded an NSF grant to establish the Tsunami Experimental Facility at the HWRL as part of the Network for Earthquake Engineering Simulation (NEES) program from 2000 to 2004, and operated the NEES Tsunami Facility from 2004 to 2014. Over the past 10 years, the HWRL received several major upgrades, including state-of the art instrumentation, a large-stroke piston-type wavemaker, and over 5,000 ft2 of new office and meeting space for staff and visiting researchers.
The NHERI Experimental Facility at Oregon State University, known as the NHERI Coastal Wave/Surge and Tsunami (NHERI CWST-EF), consist of two main resources to support a wide base of users: the Large Wave Flume (LWF) and the Directional Wave Basin (DWB). Both the flume and basin are capable of generating wind waves and tsunamis. The flume is a two-dimensional representation of the coast (looking directly out to sea), eliminating the complexity of longshore currents and wave direction and allowing a cross-section of test specimens to be studied at a large scale. The directional wave basin (DWB) increases the system complexity to three dimensions by extending laterally. In addition to these two resources, the Experimental Facility provides standard and state-of-the-art instrumentation to assess wave conditions, velocity, and response variables such as stress, strain, load and sediment transport (scour and erosion).
The CWST-EF at Oregon State University supports the overall vision of the Natural Hazards Engineering Research Infrastructure (NHERI) program to increase the resilience of civil infrastructure and communities to coastal storms and tsunamis. Hurricanes and other coastal windstorms are extreme hazards with elevated surge and waves, high winds, and intense rains that threaten near-coast structures and critical lifelines such as bridges, roads, power and communication, and water supplies. Tsunamis can be triggered by seismic events, including fault displacement and landslides, and also represent extreme hazards with rapid inundation and damage. An additional challenge related to tsunami waves is the relative short time for advanced warning and evacuation strategies, not to mention the scarcity of tsunami events and unfeasibility to predict an earthquake.

____University of California, Berkeley – Computational Modeling and Simulation Center (NHERI SimCenter)
Do you want to create software that helps scientists understand how earthquakes, tsunamis and hurricanes affect cities, helps engineers design better buildings and bridges, or helps cities plan for natural hazards? Do you enjoy coding? Do want to learn how to write software that runs in the cloud? Join us at the SimCenter this summer and take your programming skills to the next level. While in Berkeley, CA, you’ll be working with experts in software development and modeling to improve computational tools or educational resources to advance engineering for earthquakes, tsunamis, hurricanes and other natural hazards.
The SimCenter develops software and advances computer simulation as part of the NHERI program. We’re writing new code to advance simulation capabilities and integrating exiting applications to move beyond loading scenarios of an individual building to enable simulation of regional response to multiple natural hazards. In the future, SimCenter software will enable modeling of multiple buildings, bridges and other infrastructure components in a region to natural hazard events as well as simulating the damage these structures sustain and the cost and time required for repair. Ultimately, the SimCenter software framework will enable engineers, and students like you, to make better models and learn about the societal impacts that windstorms, earthquakes, and tsunami pose to our cities. To realize this vision of simulation-enabled engineering, the SimCenter is also creating educational modules to teach students modeling techniques and simulation skills; these educational tools will help prepare students for research and professional practice. 
UC Berkeley invites you to participate in SimCenter efforts to advance simulation for natural hazard engineering. Help us create apps your classmates will use to understand the impact of earthquake or wind loading. This summer, you could help evaluate and improve models that assess the economic impact of earthquake damage.

____University of California, Davis – Center for Geotechnical Modeling (CGM)
The NHERI Equipment Facility at UC Davis is housed at the Center for Geotechnical Modeling (CGM). The CGM has a long history of providing users, both national and international, with access to world-class geotechnical centrifuge modeling facilities for research on the performance of soil and soil-structure systems affected by earthquake, wave, wind and storm surge loadings.
Geotechnical centrifuges enable the use of scale models to investigate nonlinear, stress-dependent responses of soil masses that are many times larger than is possible on the world’s largest 1-g shaking tables. The centerpiece of our facility is one of the largest centrifuges equipped with a shaking table in the world, which enables researchers to perform experiments with a holistic-level of complexity that is not possible with smaller scale centrifuges.
The experimental facilities at UC Davis include: (1) a 9-m radius dynamic geotechnical centrifuge, (2) a model preparation room for the 9-m radius centrifuge, (3) a 1-m radius dynamic geotechnical centrifuge, (4) a model preparation room for the 1-m radius centrifuge, (5) an electronics and calibration shop, and (6) the Geotechnical Modeling Facility building.
Visit the CGM website to learn more about the facility's people, history, and vision (cgm.engr.ucdavis.edu).

____University of California, San Diego – Large High Performance Outdoor Shake Table (LHPOST)
The National Science Foundation sponsored Natural Hazards Engineering Research Infrastructure (NHERI) Experimental Facility at the University of California, San Diego will provide a large, high performance, outdoor shake table (LHPOST) to support research in structural and geotechnical earthquake engineering. Earthquakes have had considerable destructive effects on society in terms of human casualties, property and infrastructure damage, and economic losses. Building a multi-hazard, disaster-resilient, and sustainable environment requires the understanding and ability to predict more reliably the system-level response of buildings, critical facilities, lifelines, and other civil infrastructure systems to these extreme events. This facility will enable research, with extensively instrumented large- or full-scale structural, geotechnical, and soil-foundation-structural systems tested under extreme earthquake loads, to produce the experimental data essential to advancing predictive seismic performance tools. Research experiments performed using LHPOST will provide life-size investigation that will transform the practice of earthquake engineering and educate graduate, undergraduate, and K-12 students, as well as the general public, about natural disasters and the national need to develop effective technologies and policies to prevent these natural hazard events from becoming societal disasters.
The LHPOST, with a steel platen that is 12.2 meters long by 7.6 meters wide, has performance characteristics that allow the accurate reproduction of near- and far-field earthquake ground motions. The facility will support seismic testing, under near real-world conditions, of large structural, nonstructural, geotechnical, and geostructural systems, as well as soil-foundation-structural systems, up to a weight of 20 MN. Two large soil boxes can be used in conjunction with the shake table to investigate the seismic response of soil-foundation-structural systems. Software and hardware are available to support hybrid testing with substructures on the shake table. Systems tested at the facility can utilize extensive data acquisition and instrumentation capabilities, including a broad array of state-of-the-art sensors and high-definition video cameras, to support detailed monitoring, through hundreds of data channels, of the system response. The landmark system-level tests performed using this facility will provide fundamental knowledge and data to support the development, calibration, and validation of high-fidelity, physics-based computational models of structural, geotechnical, and soil-foundation-structural systems that will progressively shift the current reliance on physical testing to model-based simulation for the seismic design and performance assessment of civil infrastructure systems. These simulation tools will directly benefit the full realization of performance-based design to evaluate and reduce the risks of the built environment to natural hazards. This shake table facility can provide the validation tests for retrofit methods, protective systems, and the use of new materials, components, systems, and construction methods for disaster-resilient and sustainable civil infrastructure.

____University of Florida – Powell Family Structures and Materials Laboratory
 The University of Florida (UF) Natural Hazards Engineering Research Infrastructure (NHERI) Experimental Facility (EF) provides users access to one of the largest and most diverse suite of wind engineering experimental research infrastructure in the world and is housed within the Powell Family Structures and Materials Laboratory. The NHERI UF EF supports transformative wind hazard research through seamless integration of high-performance computing, skilled personnel, a culture of safety and collegiality, and state-of-the-art experimental resources. Located in one facility, the NHERI UF EF enables investigators to characterize loading on and dynamic response of a wide range of infrastructure in a large, reconfigurable boundary layer wind tunnel (BLWT) and conduct full-scale tests on large building systems with equipment capable of ultimate/collapse loads associated with a Simpson Hurricane Wind Scale Category 5 hurricane or an Enhanced Fujita Scale 5 tornado.

____University of Texas at Austin – Experimental equipment site specializing in dynamic in-situ testing using large-scale mobile shakers
The NHERI@UTexas facility houses five large-scale mobile shakers, often called “shaker trucks,” that are used for dynamic field testing of geotechnical or structural infrastructure. These shaker trucks can be used to determine subsurface soil conditions, to characterize the nonlinear behavior and liquefaction potential of soils that are difficult to sample and test in a lab, and to determine dynamic characteristics of existing bridges and buildings. Students working at NHERI@UTexas will gain hands-on experience with the sensors used to measure soil and structural vibrations and will learn how these sensor measurements are used in infrastructure and natural hazards engineering applications. Students will help with the planning, preparation, and/or execution of dynamic tests of infrastructure such as levees, buildings, or bridges.

____University of Texas at Austin – NHERI Cyberinfrastructure and data management
DesignSafe-ci.org provides a comprehensive environment for experimental, theoretical, and computational engineering and science, providing a place not only to steward data from its creation through archive, but also the workspace to understand, analyze, collaborate and publish that data.
The DesignSafe vision is an integral part of research and discovery, providing researchers access to cloud-based tools that support their work to analyze, visualize, and integrate diverse data types. DesignSafe will provides a flexible data repository with straightforward mechanisms for data/metadata upload and enables the next generation of research discovery through a cloud-based interface that allows data analysis and visualization tools to work directly on data stored in the data repository. These functionalities allow researchers to use the cyberinfrastructure to interact with their data in the cloud, bypassing time-consuming downloads/uploads. Software encompasses both data analytics and visualization tools (e.g. MATLAB, ParaView) as well as computational simulation tools (e.g. OpenSees, ABAQUS, ADCIRC, OpenFOAM). Student projects will focus on computational technologies to help support research analysis.

____University of Washington – Rapid Response Research Facility
The NHERI post-disaster, rapid response research (or “RAPID”) facility will provide the infrastructure and services needed to enable natural hazard researchers to conduct next generation quick response research through the acquisition post-disaster data sets. These data will be used to characterize civil infrastructure performance under natural hazard loads, evaluation of the effectiveness of current and previous design methodologies, and understanding of socio-economic dynamics related to disasters. The RAPID facility plans to host REU students during the summer of 2017. Student projects will focus on the use of structure from motion photogrammetric tools and techniques and analysis of post-disaster datasets.
		
In less than 200 words, summarize the reasons behind your site ranking process.
																																																																																																		


COURSEWORK
Please provide list the Engineering, Math and Computer Science courses you have completed or plan to complete by June 2017. 
																																																																						
Select the courses you have completed or plan to complete by June 2017.
___Dynamics
___Fluid Dynamics
___Mechanics of Materials
___Solid Mechanics
___Statics
___Structural Analysis
___Wind Engineering
___None of the above

SPECIAL SKILLS & PROFICIENCIES
Select the courses, skills, computer proficiencies or other proficiencies you possess.
___AutoCAD
___Coding Experience
___Excel
___Instrumentation
___Laboratory Experience
___MATLAB 
___Programming
___Python
___SolidWorks
___Simulations
___Other: 			
___Other: 			
___Other: 			
___None of the above

Select the courses, skills, computer proficiencies, or other proficiencies you wish to obtain through the summer research experience.
___AutoCAD
___Coding Experience
___Excel
___Instrumentation
___Laboratory Experience
___MATLAB 
___Programming
___Python
___SolidWorks
___Simulations
___Other: 			
___Other: 			
___Other: 			
___None of the above


ESSAY QUESTIONS
Please provide a brief statement (500 words or less) describing your academic and career goals and how your NHERI REU experience might benefit these goals.
																																																																						
Briefly describe (300 words or less) how your education and work experience to date prepared you to intern in an advanced engineering laboratory.
																																																								
Briefly describe (200 words or less) any extracurricular activities or clubs you are a member of, also note any leadership roles you hold.
																																										
Have you had previous undergraduate research experience beyond organized laboratory coursework? If so, please describe your role in the research.
																																										
How did you learn about the NHERI REU program and application?					

BACKGROUND INFORMATION (Optional)
This section is optional, but will help the REU program learn more about the applicants.  Please fill out the information to the best of your ability.
Gender: 
____MALE
____FEMALE
Ethnicity and Race
	Are you Hispanic or Latino? YES / NO
Select the racial category or categories with which you most closely identify. 
____AMERICAN INDIAN OR ALASKA NATIVE 
____ASIAN / BLACK OR AFRICAN AMERICAN 
____NATIVE HAWAIIAN OR OTHER PACIFIC ISLANDER 
____WHITE
Family Income: 
____Less than $20,000 
____$20,000-$39,999 
____$40,000-$59,000 
____$60,000-$79,000 
____$80,000-$99,999 
____$100,000-$149,999 
____$150,000-$199,999 
____More than $200,000 
____Unknown
Household Size (including yourself): 		
Family Educational Background: 

Parent 1’s highest educational level: 
____Graduate or professional degree 
____Bachelor’s or four-year degree 
____Associate or two-year degree 
____Some college 
____High school diploma or GED 
____Some high school, no diploma 
____No high school 
____Unknown or not applicable
Parent 1-relationship to you: 
____Mother 
____Father 
____Stepmother 
____Stepfather 
____Guardian 
____Other adult


Parent 2’s highest educational level: 
____Graduate or professional degree 
____Bachelor’s or four-year degree 
____Associate or two-year degree 
____Some college 
____High school diploma or GED 
____Some high school, no diploma 
____No high school 
____Unknown or not applicable
Parent 2-relationship to you: 
____Mother 
____Father 
____Stepmother 
____Stepfather 
____Guardian 
____Other adult



Did any of your siblings graduate from college?   
____YES 
____NO 
____I DON’T KNOW 
____I DON’T HAVE SIBLINGS
If so, what is the highest degree received?  
____Graduate or professional degree 
____Bachelor’s or four-year degree 
____Associate or two-year degree 
____Not applicable

Have you had previous undergraduate research experience, beyond organized laboratory coursework?  
____YES 
____NO
If so, please describe and list any publication/presentations that resulted. 																															

Please indicate the highest level of education you plan to complete. 
____Graduate or professional degree 
____Bachelor’s or four-year degree 
____Associate or two-year degree 
____Some college



	 
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	 
	MENTOR TRAINING PRIOR TO START OF SUMMER REU PROGRAM

	 
	 
	Faculty mentors and graduate student mentors contact students prior to arrival (Share autobiographies. Teleconference to meet after sharing autobiographies.)
	 
	 
	 
	Student pre-assessments due prior to the start of the REU program (prior to arrival to campus)
	Students arrive to campus dorms (Have welcome staff available)

	Week 1
	Networking outing with program staff & faculty
	Program orientation (events, programs, logistics, institutional resources)
	DELIVERABLE (due on Tuesdays): Submit a published, peer-reviewed paper to be modeled in final research paper
	Research group meetings: Literature review
	 
	Weekly faculty evaluations and student timesheets due
	[bookmark: _GoBack] 

	
	
	*Meeting with faculty (collaboratively create summer research goals & objectives/work schedule)
*Meeting with graduate student mentor (Identify learning objectives & activities)
	
	
	
	
	

	Week 2
	
	
	Literature review section due
	Research group meetings: Background/Problem statement/Research questions
	
	Weekly faculty evaluations and student timesheets due
	NHERI networking event

	Week 3
	 
	Graduate school information session(s)
	Background / Problem statement / Research questions section due
	Research group meetings: Data collection
	 
	Weekly faculty evaluations and student timesheets due
	 

	Week 4
	 
	 
	Data collection draft due
	Research group meetings: Data collection
	 
	Weekly faculty evaluations and student timesheets due
	 

	Week 5
	 
	 
	Data collection section due
	Research group meetings: Data analysis
	 
	Weekly faculty evaluations and student timesheets due; Mentoring teleconference update
	Field trip to NHERI sites

	Week 6
	 
	 
	Data analysis draft due
	Research group meetings: Data analysis
	 
	Weekly faculty evaluations and student timesheets due
	 

	Week 7
	 
	Review resumes & CVs
	 Data analysis section due
	Research group meetings: Conclusions
	 
	Weekly faculty evaluations and student timesheets due
	Mentoring outreach event complete

	Week 8
	 
	Review personal statements 
	Conclusions section due
	Research group meetings: Abstract
	 
	Weekly faculty evaluations and student timesheets due
	Mentoring outreach event report due

	Week 9
	 
	Conference Proposal Writing Workshop
	Abstract due
	Research group meetings: Presentations & Posters
	 
	Weekly faculty evaluations and student timesheets due
	 

	Week 10
	 
	 
	Presentations & Posters documents due
	Research group meetings
	Poster presentations; Final papers due
	Oral presentations; Meet with faculty; decide next steps (i.e. conference presentation); final timesheet due
	Move out date (may vary); Upload all materials to BlackBoard site
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