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FDOT’s History with Innovation 
and Structures Research…
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1951

1950 (Ref : PCI Journal, Nov-Dec 1978, Part 3, p22)

1951 (Ref: 

PCI Journal, 

Jul-Aug 1978 

Part 2, p51)

https://www.pci.org/PCI_Docs/Publications/PCI%20Journal/1978/November-1978/The%20Innovators%20of%20Prestressed%20Concrete%20in%20Florida%20Part%203%20Continued.pdf
https://www.pci.org/PCI/Publications/PCI_Journal/Issues/1978/July-August/Dynamic_American_engineers_sustain_Magnet_s_momentum__Part_2.aspx


Implementing Technology for Longer-Lasting 

Bridges & Structures

Implementing Technology for Longer-Lasting 

Bridges & Structures

Design Innovation: ADAB for Highly Corrosion-Resistant Bridges & Structures (2021)
3

Recall from 2020:

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-

source/structures/innovation/frp/fdot-exws-frp-nolan.pdf

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/structures/innovation/frp/fdot-exws-frp-nolan.pdf


Hybrid Prestressed Concrete Girder with UHPCHybrid Prestressed Concrete Girder with UHPC
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• Evaluated the effectiveness of UHPC to contribute to the structural 

performance of prestressed girders

• Reduce or eliminate visible end-region cracking

• This will help end girder span length and allow more prestressing 

force.

Ultra-High-Performance Concrete (UHPC) InnovationUltra-High-Performance Concrete (UHPC) Innovation

Conventional 

FIB 

Configuration

Conventional 

FIB 

Configuration

Hybrid-UHPC 

FIB 

Configuration

Hybrid-UHPC 

FIB 

Configuration
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Florida Slab Beam w/ UHPC JointsFlorida Slab Beam w/ UHPC Joints

Conventional 

FSB 

Configuration

Conventional 

FSB 

Configuration

Florida Slab Beam with

6” Concrete Deck

UHPC Closure 

Pour
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High-Strength Stainless Steel (HSSS) Prestressing 

- Concrete  Girders -

High-Strength Stainless Steel (HSSS) Prestressing 

- Concrete  Girders -

Corrosion-Resistant Strands (SS & FRP) InnovationsCorrosion-Resistant Strands (SS & FRP) Innovations

Conventional Steel StrandsConventional Steel Strands

HSSS StrandsHSSS Strands HSSS Strand RuptureHSSS Strand Rupture
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How to encourage more District participation for implementation?

1. Schedule is always a challenge – seems its always “too early” or “too 
late”.

2. Construction is not the ideal time to propose innovative material 
alternates, but often that is what industry must default too thru the CSI 
process – engineering cost and schedule risk is passed on to the 
contractor.

3. Implementation at the beginning of the consultant’s Design Contract 
not working → 3-5 years before construction complete.

→ We need a more agile and equitable process!



Implementing Technology for Longer-Lasting 

Bridges & Structures

Implementing Technology for Longer-Lasting 

Bridges & Structures

What would a more agile and equitable process look like?

• Agile – allow HCR alternate designs post-BDR & during procurement of 

contractor.

• Equitable   – (1) Pay for the design of HCR alternate (invitation-to-

innovation) in addition to conventional design (~ADAB) = “Low-Bid” (A);

– (2) Bid alternates recognize the life-cycle cost benefits = 

“Best Value Bid” (A+D)

• Incentivize – ATP** ≠ Cost Savings Initiative (CSI) proposals using select HCR 

materials (invitation-to-innovation)→ give up cost share savings to FDOT.

• Empower other Stakeholders – cost adjustment and schedule extensions 

until institutionalized.
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**ATP – Alternative Technical Proposal (similar to ATC for D-B)
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How does a more agile and equitable process align with FTP 

goals?
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Why?  Bridge Durability & Structural AdvancementWhy?  Bridge Durability & Structural Advancement

• Durability needs – low-maintenance, extended service-

life, cost-effective solutions, reducing work zones.

• Structural needs – Inspectable, repairable, robust, 

extended span lengths (light-weight and/or high-strength & 

high-endurance):

• HSSS-Prestressed Concrete (2205 Duplex SS)

• CFRP-Prestressed Concrete (Carbon strands)

• FRP-Reinforced Concrete (Glass & Basalt)

• Ultra-High Performance Concrete (UHPC)

• Light-weight Concrete or FRP (Longer spans and/or less 

shipping cost)

HOLY 

GRAIL
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Highly 

Corrosion-

Resistant 

(HCR)

Structural 

Advancement

?
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Non-Corrosive

Highly Corrosion-Resistant

+ Stainless-Steel Prestressing Strand & Rebar

What?  Bridge Durability & Structural AdvancementWhat?  Bridge Durability & Structural Advancement
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Previously: “invitation-to-innovation”



LCC & LCA can show the sustainable (economic and environmental) 

advantage of composite structures in the coastal environment:

How?  Cost Justification (Life-Cycle Cost)How?  Cost Justification (Life-Cycle Cost)
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Current CS-RC/PC process HCR-RC/PC alternative

Charts: Cadenazzi, T., Dotelli, G., Rossini, M., Nolan, S., and A. Nanni. (2019). Cost and Environmental Analyses of 

Reinforcement Alternatives for a Concrete Bridge. Structure and Infrastructure Engineering.
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Over-strength design to accommodate 

diminishing degradation over time
Increasingly more deterioration 

and repair costs over time

Service/Operating Stress Level Service/Operating Stress Level 



Life-Cycle Cost (LCC) analysis can show the sustainable (economic) advantage 

of FRP structures in the coastal environment:

How?  Cost Justification (Life-Cycle Cost)How?  Cost Justification (Life-Cycle Cost)
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Example LCC Comparison of Carbon Steel-RC/PC verses FRP-RC/PC bridge 

(adapted from Cadenazzi et al. 2019)
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FRP-RC/PC

~$1,500,000

(~20%)



How?  Project Examples to build upon…How?  Project Examples to build upon…
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Fast-Facts: 

https://www.fdot.gov/structures/innovation/FRP.shtm#link9
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US-1/Cow Key Channel

SR-A1A Flagler 

Beach

https://www.fdot.gov/structures/innovation/FRP.shtm#link9
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Fast-Facts: https://www.fdot.gov/structures/innovation/FRP.shtm#link9

Innovative Structural Research & Demonstration Project implementation by the Florida DOT (2021)

UHPC 30” H-Pile CR339, Taylor County

UHPC Link Slab, 

US41 over Sunset 

Waterway (2020)

?

UHPC Link-Slab, 

US-41/Sunset Canal

https://www.fdot.gov/structures/innovation/FRP.shtm#link9
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Negative effects of a more agile and equitable process?

• Agile – mistakes due to new procedures & doing more with the 

same or less.

• Equitable – cost & time for design and/or construction.

• Incentives – ATP’s = no cost sharing with the Department,

– ADAB = additional design fees.

• Empowering other Stakeholders – ATP’s = loss of control,

– ADAB = more bid effort for Contractors.

Design Innovation: ADAB for Highly Corrosion-Resistant Bridges & Structures (2021)
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Negative effects of a more agile and equitable process?

• Agile – mistakes due to new procedures & doing more with the 

same or less

• Equitable – cost & time for design and/or construction.

• Incentives – How much will it cost?

Alt. Design/Alt. Bid (ADAB)  →

• Empowering other Stakeholders – loss of control
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20 Alt. Bridge Designs/yr. 

@ 100 hrs. (average)/project  

~ $200K  ~ 0.06% BR Const.

< 0.25% BR Design
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Positive outcomes of a more agile and equitable process?

• Agile – more responsive to innovation and scalable deployment 

– could bring new business to Florida if market is seen as 
more open than other states.

• Equitable – all solutions are evaluated based on value.

• Incentives – Technology Transfer and Skills building,

– makes FDOT look even more progressive!

• Empowerment of other Stakeholders – more buy-in or “ownership” of 
the implementation challenges

Design Innovation: ADAB for Highly Corrosion-Resistant Bridges & Structures (2021)
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Options to move forward:

1. Have SDO’s prepare all the alternate designs, but:

• Not enough in-house staff/resources (~ 20 projects/year)

• Perhaps limited to tools development & technical support

2. Have Design Consultant contracts allowed negotiable additional 
hours, for alternate designs: 

• Superstructure designs & retaining walls only;

• Keep same span configuration & depth for simplicity;

• Improve knowledge transfer, skill and confidence building.

• Keep low-bid construction procurement for now.
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QuestionsQuestions
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Contact Information:

Steven Nolan, P.E.

State Structures Design Office

(850) 414-4272

steven.nolan@dot.state.fl.us
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