Advanced Materials for Sustainable Infrastructure signature area funding request – 2018-2019

Advanced Materials for Sustainable Infrastructure (AMSI)

Signature Area GRA Seed Funding Program – 2018-2019
Submit the following completed document to khayatk@mst.edu 
(with copy to spitz@mst.edu and abigayle@mst.edu)
_______________________________________________

Background Information
Due Date: October 1, 2018
Background:  
The Advanced Materials for Sustainable Infrastructure (AMSI) Signature Area, managed by the CIES, seeks to enhance collaborative research activities in this strategic area. Seed funding is provided for faculty to establish/grow AMSI research programs, increase the amount of competitive research funding they obtain, and elevate the scholarly works they produce. Seed funding is intended to lead to broader collaborative proposals and to draw further interest from the university community to the AMSI Signature Area. 
The period of performance for awarded projects will be Nov. 1, 2018 to July 31, 2019.  Please note that only 9 months of funding is being offered in this competition, due to budget restraints.
Category 1: New projects
Funding will be made available for collaborative projects that involve at least two AMSI faculty members. Each joint project will be supported with a Ph.D. student on a 25% GRA appointment for 9 months ($9,641 for stipend support) with the requirement for PIs to provide an addition support of 12.5% GRA ($4,820 for stipend support) that should be secured from external or internal sources. 
Priority will be given to external sources and must list AMSI Center credit on the PSRS and/or Grant Award Summary - R5012610. Currently funded projects must have this Center credit added and any subsequent proposals must list this Center credit on the PSRS.

If external match is provided, the BIC proposal would need to describe how the proposed work would extend the scope of a currently funded proposal and grow scholarly activity in the AMSI Signature Area.  
Category 2: Renewal projects (Year 2)

Projects previously funded from the AY2018 funds are eligible for requesting a second year of funding at the level of 12.5% GRA appointment over a period of nine months ($4,820 for stipend support), provided that match funding of 25% GRA is provided.
Proposal Review: Review of the proposals will occur within one month of the proposal due date, and will be conducted by a committee consisting of two appointed AMSI Signature Area faculty. The director of the CIES can provide an additional review if needed.  The committee reserves the right to secure the evaluation of the technical merits of the proposal from an external reviewer from outside Missouri S&T.

*See AMSI white paper in Appendix I for background information about the AMSI signature area
Advanced Materials for Sustainable Infrastructure (AMSI)

Signature Area Funding Request
Request Type:
· GRA Funding Request - New
· Renewal for Year 2

Proposal title:

Principal Investigator and Co-PIs:

	
	PI
	Co-PI
	Co-PI

	Name
	
	
	

	Department
	
	
	


Research Proposal (4-5 pages)
Describe the proposed research including, but not limited to:

1. Objective of the research project
2. Novelty of the research
3. Expected/targeted results/outcomes of the research and how such results will contribute to the AMSI Strategic Area at Missouri S&T
4. Plans for submission of external funding and agency

5. Results from prior AMSI funding (if applicable) included papers submitted/published and proposal submitted/awarded
6. Information about the Ph.D. candidate
7. Evaluation metrics are addressed
8. Match source (MoCode)
9. If external match is provided, describe how the proposed work would extend the scope of a currently funded proposal and grow scholarly activity in the AMSI Signature Area.  
Please attach the following:
· NSF-style 2-page biographical sketch for the PI and co-PI(s)
Further Details:

a. In the Project Description, describe the motivation/significance, approach, and tasks. 

b. In the Results from Prior AMSI Support, provide:
1) title of AMSI funded collaborative project(s) in the past academic year 
2) summary of project results in one or two paragraphs
3) list of project publications that have credited AMSI/CIES
4) list of related proposals that have been submitted for external funding (proposals should credit the AMSI center on the PSRS - R5012610) as well as plans for new submissions of proposals for external funding
c. The text style and page layout are: Times New Roman 12 point, single spacing, and 1” margin on all four sides. 

d. Your proposal needs to be submitted electronically in .pdf format to Kamal Khayat (khayatk@mst.edu ) by October 1, 2018 at noon Central Time. Please also copy Abbie Sherman (abigayle@mst.edu) and Gayle Spitzmiller (spitz@mst.edu).
Evaluation metrics:

· Does the proposal relate to the AMSI vision outlined in the white paper (see Appendix I)?

· Is the proposal interdisciplinary?
· What is the intellectual merit of the proposed work?

· What is the likelihood of subsequent submissions for external funding?
· Are there identified funding agencies?

· Is this a departure from existing work?
Reporting Requirements (if funded):

A short progress report must be submitted to Dr. Khayat at the end of each semester (December 31st and July 31st) of 1-2 pages with the following information:

1) name of PhD student working on project

2) short summary of work progress to date

3) nature of interdisciplinary collaboration

4) committed matching funds and source 

5) progress towards submitting publication(s) stemming from this work

6) progress towards submitting an external proposal stemming from this work.  

During the coming academic year, the student working on the project will be asked to give a Poster Presentation at the 2019 Transportation Infrastructure Conference.
APPENDIX I: White Paper for AMSI Signature Area
 -Submitted in Fall 2012 -
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	Advanced Materials for Sustainable Infrastructure

Best-In-Class Strategic Area for Investment
Dr. Kamal H. Khayat, Director, Center for Infrastructure Engineering Studies


1. Long-term Critical National Issues

Infrastructure is the foundation that connects the nation’s businesses, communities, and people, driving our economy and improving our quality of life. Engineers of the 21st century face the formidable challenge of modernizing existing infrastructure to support a growing population. Over 200 million trips are taken daily across deficient bridges in the nation’s 102 largest metropolitan regions. The 2013 Report Card of the American Society of Civil Engineers assigned a grade of C+ to American bridges. In total, one in nine of the nation’s bridges are rated as structurally deficient, while the average age of the nation’s 607,380 bridges is currently 42 years. The Federal Highway Administration (FHWA) estimates that to eliminate the nation’s bridge deficient backlog by 2028 we would need to invest $20.5B annually, while only $12.8B is being spent currently. The challenge for federal, state, and local governments is finding a way to increase bridge investments by $8B annually to address the $76B needed to replace/repair deficient bridges across the U.S. Similar investments are needed for other transportation infrastructure, such as highways, ports, railroads, and air transit. The White House Strategy for American Innovation, published in 2011, declares that building a leading physical infrastructure is essential as a “building block” of American innovation. The nation’s current leadership is committed to improving the nation’s roads, bridges, transit, and air transportation networks that America’s population and businesses need to be both efficient and innovative. As demonstrated by the 2010 Recovery Act, investment in restoring transportation infrastructure is seen as fundamental to the nation's economic health. The Grand Challenges for Engineering report (NAE, 2008) calls for the restoration and improvement of urban infrastructure to advance transportation and energy, water, and waste systems as the key to creating more sustainable urban environments. The report recommends the development of novel construction materials and the use of automation in construction to speed up construction times and lower costs. 

2. Funding Potential and Technology Transfer

Federal agencies that provide significant amounts of funding in the proposed area include the National Science Foundation through various programs, such as I/UCRC Industry/University Collaborative Research Centers (NSF 13-594), Civil Infrastructure Systems (PD-12-1631), Materials Research Science and Engineering Center (PD-13-556), Infrastructure Management and Extreme Events (PD-10-1638), and Hazard Mitigation and Structural Engineering (PD-13-1637). The U.S. Army Corps of Engineers has several funding opportunities, such as Concrete Materials (GSL-14), Concrete Properties and Analysis (GSL-15), FRP Composites for Infrastructure Applications (CERL-9), and Maintenance, Repair, and Rehabilitation of Concrete (GSL-16). Other Federal sources include the National Cooperative Highway Research Program (NCHRP), the FHWA, the Department of Defense (DOD), the Department of Enery (DOE), and the U.S. Department of Transportation (U.S. DOT). In Sept. 2013, U.S. DOT announced the investment of $63M in FY 2013 and 2014 to support the University Transportation Center (UTC) Program.

Examples of industries that can invest funding to support this strategic area include: (i) material suppliers, such as Portland Cement Association (S. Kosmatka), BASF (E. Attiogbe), Nucor Steel (G. Pennell), (ii) engineering/construction firms, such as Structural Preservation Systems (P. Emmons), Clayco (T. Sieckhaus); and (iii) owner agencies, such as MoDOT (W. Stone, D. Ahlvers). Potential technology transfer opportunities that would arise from investment into this strategic area include: (i) development of interdisciplinary courses on advanced materials for sustainable infrastructure, including certificate programs and distance education courses; (ii) launching a technical journal on sustainable infrastructure materials; and (iii) collaboration with various DOT Local Technical Assistance Program agencies to deliver workshops to professionals in the transportation industry. Attracting businesses to convert technological breakthroughs into “market ready” products and the creation of new spin offs are potential economic development opportunities that can arise from investment into this strategic area.

3. Leadership/Competitive Position

Missouri S&T current leadership and resources are well positioned to support the proposed Best-in-Class in strategic area. Evidence of this includes: interdisciplinary strength of multiple research centers that contribute to materials related research; S&T recently obtained a new 2-year UTC ($1.4M/yr); a $2.5M award from U.S. DOT in 2012 for equipment for construction materials research; $2.6M in NSF equipment and renovation funding for MRC during 2008-13; plans to establish an Advanced Construction Materials Laboratory as part of the CArE Engng Dept’s Vision 2020 strategic plan; the existence of the Polymer and Coatings Institute in Chemistry with over 50 years of industrial sponsorship; the Polymer Composite Manufacturing and Testing Laboratory in the MAE Depart; and the recent launch of a 13-member company Peaslee Steel Manufacturing Research Center providing $660K/yr for basic research in steel. 
4. Interdisciplinary Nature

Research and education in the strategic area of advanced materials for sustainable infrastructure involves several modes of transportation, including ground (highways, bridges, and tunnels), rapid rail, airports, ports, water navigation channels, as well as utility infrastructure. This cluster of hires would work with six departments (CArE Engng, MSE, MAE, Chemistry, EMSE, and MNE) and four centers (Center for Infrastructure Engineering Studies, CIES, Materials Research Center, MRC, Peaslee Steel Manufacturing Research Center, PSMRC, and Rock Mechanics & Explosives Research Center, RMERC).
5. Core Competency

The critical areas needed to grow in order to establish Missouri S&T as Best-in-Class include:

Novel Sustainable Materials - Existing strengths in metals, alloys, ceramics, nanomaterials, glass, concrete, asphalt, recycled materials, interfaces, and life cycle cost assessment. Desired additional expertise includes structure-property-processing relationships of cementitious materials, admixtures and coatings, polymers, and smart materials. This is necessary to develop: (i) higher strength, functionally-graded concrete, (ii) construction chemicals for extended service life, and (iii) hydraulic binders with structural health monitoring and self-healing capabilities.

Advanced Construction Systems - Existing strengths in structural engineering, transportation network modeling, and robotics. Desired additional expertise in construction automation is required to develop new technologies for faster, safer, and less labor-intensive infrastructure construction, rehabilitation, and maintenance of transportation infrastructure.

Composite Design - Existing strengths in the fields of FRP composites, sandwich composites, and finite element modeling and simulation. Desired additional expertise includes multi-scale/multi-physics modeling of materials to represent structure-property relations at different length scales.

6. Alignment with Strategic Plan

The proposed Best-in-Class strategic area is well aligned with the Missouri S&T Strategic Plan.

Theme 1 - Develop and inspire creative thinkers and leaders for life-long success

Lever 1.5 Encourage and enhance collaboration in teaching and research

· Action: New interdisciplinary and distance ed courses, certificate program, and technical journal 

Theme 2 - Enhance reputation and raise visibility

Lever 2.1 Employ transformative/focused hiring in selected areas to support BIC achievements
· Action: New faculty hires in the desired additional expertise areas
Lever 2.2 Leverage S&T as Missouri’s technical research university

· Action: Increase Ph.D. enrollment: ≥ 5 Ph.D. students/yr/TT by 2020 (funds and tuition)

Lever 2.3 Develop culture of excellence in research/scholarship/creative activity for faculty/staff/students
· Action: Leverage new technical capabilities to establish two NSF I/UCRCs

     Expand research/entrepreneurial opportunities for undergrad students

Theme 4 – Increase/facilitate meaningful access to and interaction w/ renowned fac./staff/services

Lever 4.5: Engage in transformative doctoral student recruiting/retention & placement

· Action: Recruit high quality Ph.D. students (MOUs/agreements), increase access to renowned faculty
7. Ownership

The primary champions and supporting faculty committed to the success of the proposed Best-in-Class in strategic area include Kamal H. Khayat (Director of CIES), William Schonberg and John Myers from CArE Engng, Wayne Huebner from MSE, K. Chandrashekhara from MAE, Tom Schuman and Klaus Woelk from Chemistry, Stewart Gillies and Kwame Awuah-Offei from MNE, Suzanna Long from EMSE, and the Missouri Asphalt Pavement Association Professor in flexible pavements and the Hurst/McCarthy Professor in construction engineering/management in CArE Engng.
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