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[bookmark: _GoBack]AASHTO Innovation Initiative
[Proposed] Nomination of Innovation Ready for Implementation
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation
1. Sponsoring DOT (State):  Florida Department of Transportation
 
2.  Name and Title: Sam Fallaha, Assistance State Structures Design Engineer
 
    Organization:  FDOT State Structures Design Office
 
    Street Address:  605 Suwannee St
 
    City:  Tallahassee
 
    State:  Florida
 
    Zip Code:  32399-0450
 
    Email:  Sam.Fallaha@dot.state.fl.us
 
    Phone:  850-414-4296
 
    Fax:  850-414-4955
 
3. Is the sponsoring State DOT willing to promote this innovation to other states by participating on a Lead States Team supported by the AASHTO Innovation Initiative?   ☒ Yes  ☐ No

Innovation Description (10 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
4. Name of the innovation:
Basalt Fiber-Reinforced Polymer (BFRP) for Concrete Structures
 

5. Please describe the innovation. Describe how this innovation transforms your existing “state of play.”
Basalt Fiber-Reinforced Polymer (BFRP) Reinforcement is a relatively new type of fiber reinforced composite that promises improved performance, economy, and greater sustainability when deployed on a broad scale. Continuous Basalt Fiber (CBF) is combined with a resin matrix (typically epoxy or vinyl ester) using pultrusion or filament winding industrial production technology for highly consistent and reliable corrosion-free reinforcing elements similar to Glass and Carbon FRP products. CBF is producer from natural crushed basalt rock by melting and drawing the fiber at high temperatures, with no supplemental materials or toxic chemicals added unlike other fibers, thus making it potentially more sustainable. The performance properties are similar to alkaline-resistant glass, but with improved potential for fatigue and sustained loading, holding great promise for economical partial prestressed applications, in addition to the corrosion-free performance as concrete reinforcing. BFRP can also be formed into composite structural shapes for use as high performance Concrete Filled Tubes (CFT) in bridge columns and piling.
 
6.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the innovation (if electronic, please provide a separate file). Please list your attachments here. Attach photographs, diagrams, or other images here.
 Photo1: Basalt bars from STIC Incentive Project 0004-00A;    Photo 2: Retaining Wall at Port Miami Tunnel Entrance (a) foundation slab (b) wall reinforcing;    Photo 3: (a) Auger-cast-pile cage (b) Bent Cap reinforcing University of Miami Innovation Bridge; Photo 4: Shear and Deck Reinforcing for University of Miami Prestressed Concrete Bridge Girders;   Photo 5: Precast Reinforced Concrete Beams for marine dock in Biscayne Bay.
 
7. Briefly describe the history of its development. 
BFRP has been investigated under three NCHRP IDEA projects (025, 045, 086); Research at Florida DOT Materials Laboratory since 2010 in addition to at least three research projects with Florida, North Carolina, and Canadian Universities (BDV34 977-05; BDV30 986-01; BE694); and Standards developed under the FHWA STIC Incentive Project 0004-00A by FDOT in 2019.
 

State of Development (40 points)
Innovations must be successfully deployed in at least one State DOT. The AII selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
8. How ready is this innovation for implementation in an operational environment? Please check of the following options. Please describe.
☐ Prototype is fully functional and yet to be piloted  
☐ Prototype demonstrated successfully in a pilot environment  
☒ Technology has been deployed multiple times in an operational environment
☐ Technology is ready for full-scale adoption
Click or tap here to enter text.
 
9. What additional development is necessary to enable routine deployment of the innovation? What resources—such as technical specifications, training materials, and user guides—are already available to assist with the deployment effort?
Refinement of the fatigue and sustained load (creep-rupture) limits for more economical applications is needed. Adoption of an ASTM or another National Standard for fiber property consistency (similar to AR-glass). This will allow manufacturers to optimize the production process to defined target strengths and endurance limits. Incorporation of BFRP into the AASHTO LRFD Bridge Design Guide Specification for Concrete Bridges for bridge design practitioner’s and owner’s guidance.
 
10.  Has any other organization used this innovation?  ☒ Yes  ☐ No
If so, please list organization names and contacts. Please identify the source of this information.
	Organization
	Name
	Phone
	Email

	University of Miami
	Prof. Antonio Nanni
	305-284-3461
	nanni@maimi.edu

	University of Sherbrooke
	Prof. Brahim Benmokrane
	819-821-7758
	Brahim.Benmokrane@USherbrooke.ca

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.



Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over other current practice (baseline).
11. How does the innovation meet customer or stakeholder needs in your State DOT or other organizations that have used it?
Eliminates concerns for corrosion in reinforced concrete providing longer maintenance free service life. Provides competition for Glass FRP rebar manufacturing to encourage improved performance, control costs, and enhance supply chain redundancy.
 The light weight property provides a slight structural advantage, but significant worker safety benefits and handling efficiencies. Improved sustainability beginning with material production thru end of life for both economic and environmental costs.
12. What type and scale of benefits have your DOT realized from using this innovation? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing baseline practice. Please identify the following benefit types:
	Check boxes that apply
	Benefit Types
	Select a rating from the drop-down menu

	☒
	Cost Savings – (life-cycle)
	5-High

	☐
	Shortened Project/Service Delivery Schedule
	Choose an item.

	☐
	Improved Customer Service
	Choose an item.

	☐
	Improved Quality
	Choose an item.

	☒
	Environmental Benefits
	2-Low to Moderate

	☐
	Organizational Efficiency
	Choose an item.

	☒
	Improved Safety - (worker safety)
	1-Low

	☐
	Improved Operation Performance
	Choose an item.

	☒
	Improved Asset Performance
	5-High

	☐
	Other (please describe)
	Choose an item.



Provide an additional description, if necessary:
Click or tap here to enter text.
 
13. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed?
There are no limits on the geographic use due to the light weight shipping cost, and the potential for regional fabrication of pultruded products. The most benefit is provided due to corrosion-resistance from both marine and deicing salt applications, but the technology is not limited to Transportation Infrastructure, and has already be used on a limited scale in the building industry for reinforced concrete in the USA, but much more extensively in Russia, Ukraine and China.
 

Market Readiness (20 points)
The AII selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
14. What specific actions would another organization need to take along each of the following dimensions to adopt this innovation?
	Check boxes that apply
	Dimensions
	Please describe:

	☒
	Gaining executive leadership support
	

Slight increase in construction project cost can be easily justified with life-cycle cost analysis if adopted as a assessment tool for comparison of less durable alternatives.
	☐
	Measuring performance (e.g. benefits documentation)
	

Click or tap here to enter text.
	☒
	Improving technology understanding
	Helpful, but not completely necessary if just following AASHTO Guide Specifications developed for GFRP.

	☒
	Overcoming financial constraints
	

Initially construction projects may cost more (5-20%).
	☐
	Addressing legal issues (if applicable) (e.g., liability and intellectual property)
	

Click or tap here to enter text.
	☒
	Acquiring in-house expertise
	

Design process is slightly different than traditional reinforced concrete design, limited training may be required. Manufacture acceptance would benefit from a national approach.
	☒
	Resolving conflicts with existing regulations and standards
	

Some minor changes and/or clarifications to existing design and construction specifications will be required.
	☐
	Other Challenges
	

Click or tap here to enter text.


15. What is the estimated cost, effort, and length of time required to deploy the innovation in another organization?
Please describe:
Cost:  $100,000
 
Level of Effort:  Low-Moderate, depending on whether DOT’s have already adopted GFRP and want to update all their predesigned Standards, or just provide as a project specific option
 
Time:  1 year
 
16.  To what extent should the implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
 Engagement with FRP producers and designers is required to streamline implementation, establish confidence, highlight benefits for contractors and dispel negative myths and resistance that can be propagated by sceptics/laggards (NCHRP 768):
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Figure 1-2. Conceptual representation of the intent of guided T2.
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