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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):  California
 
2.  Name and Title: Sonny Fereira, Senior Bridge Engineer
 
    Organization:  Caltrans
 
    Street Address:  13700 Highway 36 E
 
    City:  Red Bluff
 
    State:  CA
 
    Zip Code:  96080
 
    Email:  sonny.fereira@dot.ca.gov
 
    Phone:  530-949-2529
 
    Fax:  Click or tap here to enter text.
 
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:
“CRACK-Less Concrete Bridge Decks”
 

5. Please describe the innovation. Describe how this innovation transforms your existing “state of play.”
This innovation provides a cost-effective strategy to reduce bridge deck cracking resulting in substantial savings in maintenance costs and an increased service life, reducing life cycle costs.  Road users benefit from the current “state of play” by increased mobility experiencing fewer delays, disruptions, inconveniences and related accidents associated with crack mitigation and deck spall repair activities in construction zones.  The road user, capital and engineering cost savings over the life of these bridges is significant.  Caltrans has spent $50 million dollars per year mitigating deck cracks. Caltrans previously had dedicated resources and documented efforts aimed at reducing bridge deck cracking as far back as the 1960s. Until now, no cost-effective strategy had been developed.  
 The CRACK-Less deck concrete formula includes at least ¾ gallon of Shrinkage Reducing Admixture, 1 pound of poly microfibers and at least 3 pounds of macrofibers and is now specified on all bridge decks and PCC bridge deck overlay projects.  
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.
CrackPreventionProjectMap – shows Caltrans deck geographic/environmental locations using pioneering CRACK-less concrete technology from 2001 through March 2019:   Video presentation “CRACK-Less Bridge Concrete, How We Made It” ACI Convention, spring 2014:   “Controlling Shrinkage Cracking” – ACI article by Ric Maggenti, Craig Knapp, and Sonny Fereira, Concrete International JULY 2013:  Picture of Craig Creek Bridge CRACK-Less concrete bridge deck placed in 2011.png.
  
7. Briefly describe the history of its development. 
Preserving the investments in the transportation infrastructure historically involved the band-aid and bridge deck preservation strategies.  As Caltrans began using longer spans in precast girders, we were painfully reminded that early age deck cracking quickly becomes a maintenance problem leading to eventual structural deficiency requiring difficult and expensive measures to restore durability and minimize rebar corrosion.  A better solution was sought in 2001 to prevent the deterioration from the start.  Shrinkage Reducing Admixtures were utilized in the construction of a few decks in 2002 with a dramatic reduction in drying shrinkage cracking.  By the mid 2000’s several pilot projects showed success, including a 2007 reinforced concrete “Deck-On-Deck” project that included sections of deck placed with macrofibers in addition to the SRA.  By 2014, relatively inexpensive microfibers were added to more pilot projects with success in further reducing plastic shrinkage cracking.
 

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
Caltrans’ Standard Special Provisions for Bridge Deck Cracking Prevention are being migrated to Standard Specifications, and are used routinely. 
 
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?
The specifications that Caltrans developed has resulted in a remarkable decrease in early age deck cracking, saving a significant amount of resources to implement a crack mitigation strategy, and can be deployed by others with little effort.
 
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

	Many Local Agencies
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.

	Several States
	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.
	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?
Prior to this innovation, bridge decks were being flagged for deck crack mitigation measures sometimes as early as their first biennial inspection.  No bridge deck constructed using this innovative approach has been identified as needing deck crack mitigation measures. The efficacy of the CRACK-Less deck formula has been proven in field demonstrations in the last decade on a number of trial projects using aggregates available in the local areas, existing contracting procedures, local concrete manufacturer supplied mix designs; using various amounts of cementitious materials, accelerating and air admixtures; over a wide range of water:cement ratios from 0.34 to 0.51, by remarkably reducing or eliminating cracks.  It is simple to deploy, and any minor increase in cost due to the added admixture/fiber has been indiscernible in the competitive bid environment.  
 
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
	7-Exceptional

	☒
	Shortened Project/Service Delivery Schedule
	6-High to Exceptional

	☒
	Improved Customer Service
	6-High to Exceptional

	☒
	Improved Quality
	7-Exceptional

	☒
	Environmental Benefits
	6-High to Exceptional

	☒
	Organizational Efficiency
	3-Moderate

	☒
	Improved Safety
	6-High to Exceptional

	☒
	Improved Operation Performance
	7-Exceptional

	☒
	Improved Asset Performance
	7-Exceptional

	☐
	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?
Any responsible entity charged with the safety and maintenance of concrete bridge decks will benefit from this technology.  Cities, local agencies, states, and nations worldwide have the potential to save millions of dollars in maintenance expenses and return on investment from resulting longer life cycle.  In California, many 75-year design life bridges will require a new bridge deck after only 35-40 years.  With this technology, it is expected that the deck-life will more closely match the expected life span of the other bridge critical elements.  Water storage and conveyances, nuclear facilities, and commercial construction using concrete may also find this technology attractive from a cost:benefit as well as a durable quality improvement analysis.
 

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
	

Adopting this innovation should be a “No-Brainer” exercise.
	☐
	Measuring performance (e.g. benefits documentation)
	

Click or tap here to enter text.
	☐
	Improving technology understanding
	

Click or tap here to enter text.
	☐
	Overcoming financial constraints
	

Click or tap here to enter text.
	☐
	Addressing legal issues (if applicable) (e.g., liability and intellectual property)
	

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

Click or tap here to enter text.
	☐
	Resolving conflicts with existing regulations and standards
	

Click or tap here to enter text.
	☐
	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:  There would be nominal cost to incorporate the formula into the organization’s contract specifications.
 
Level of Effort:  There may be some effort to overcome challenges to blend prescriptive and performance specifications depending on the organization’s governance and flexibility.
 
Time:  Caltrans has paved the way over the last 2 decades, so implementation to successful project delivery time should be realized within 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.
 No special expertise is required.  As inexperienced contractor’s grow more comfortable with working with fibers, it is possible more innovations (such as volumetric mixer batching) will materialize.
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