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Speaker Bio: Steven Nolan, P.E.
Steve has been a registered Professional Engineer in Florida since 2001. He 
received his engineering degree from the University of New South Wales, Sydney 
Australia in 1989. He worked as a Construction Engineer for a heavy civil 
contractor before emigrating to the USA in 1996, and joining the Florida 
Department of Transportation (FDOT). 

He currently leads the implementation of novel structural materials for bridge 
applications within the Florida DOT State Structures Design Office. These 
materials currently include 10 technologies of interest including UHPC, FRC, and 
various FRP composite reinforcements which Steve coordinates as Chair of the 
statewide Structural Advanced Materials Technical Advisory Group (SAMTAG). 

Steve’s 26 years with FDOT includes: in-house bridge design analysis and 
detailing, standards and specifications development, design policy refinement, 
and technical training development and delivery.
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(1923 -1932)

(1991 - 1992)

(1959 - 1973)

(1993)

(1939 - 2014)

(1969 - ? )

(1994 - 1996)
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ABSTRACT

How can we apply the lessons learned from the rapid 
development and deployment of prestressed precast 
concrete in the USA, to the emerging potential of Ultra-High 
Performance Concrete? 

• We will first look at the emergence of that novel approach 
in the 1950’s, for prestressing precast structural members, 
with a focus on the proliferation and eventual bridge 
construction industry domination in Florida by the late 
1960’s. 

• We will discuss the “push and pull” factors that drove this 
paradigm shift. 

• Then strategize how to leverage that understanding and 
apply it to an emerging UHPC structural product industry.
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• Development of the Prestressed Concrete (PC) in 

Florida

• What is so great about UHPC ?

• What are the real needs?

• How do we apply any lessons learned from PC success?

• What are the near-term opportunities for UHPC 

structural design

Outline
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Some obvious advantages of prestressing 
concrete for bridge members:

• Longer beam spans = fewer foundation 
units

• Thinner sections = less materials & 
handling costs

• Faster Fabrication

• Durability ?

• Aesthetics ?

Pile Axial-Moment Interaction Chart (2023)
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1st Sunshine Skyway (1950-1954) & Gustave Magnel

Walnut Lane Memorial 
Bridge 

(Philadelphia, PN) 
1st prestressed girder 
bridge in USA (1951)
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1st Sunshine Skyway (1951-1954) & William “Bill” Dean

French Structural Engineer 
(1879 – 1962)

Florida SRD Chief Bridge Engineer 
(1909 – 1965)

1946 Bidding attempt 
exceeded budget with RC

1951 Redesigned with PC 
Beam option



PCI’s First National Prestressed Concrete 
Short Course, (St. Petersburg, FL) 

October 10-12, 1955

Reading Suggestion: Bill Dean’s paper titled: 

“Outlook to The Future of Prestressed Concrete”

Charles Zollman

Bill Dean

Prestressed Concrete Development in Florida
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https://www.pci.org/PCI_Docs/About/25YRBPCA.pdf 1981 Compilation of PCI JOURNEL, Vol. 23, No. 3 May/June 1978 

and successive issues through Vol. 25, No. 3 May/June 1980.

https://www.pci.org/PCI_Docs/About/25YRBPCA.pdf
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Prestressed Concrete Development in Florida

Courtesy: PCI Journal “25 Year Reflections on the Beginnings 
of Prestressed Concrete in America (1981).
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2nd Sunshine Skyway (1984-1987)

Brotonne Bridge (1977)

Courtesy: PCI Journal “Jean Muller: Bridge Engineer” (March-April 2006 ).

Structural Engineer 
(1925 – 2005)
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Evolution of the Double-Tee (1940 – 1960’s)

Courtesy: PCI Journal “25 Year Reflections on the 
Beginnings of Prestressed Concrete in America (1981).

FDOT discontinued designing 
vehicular bridges using Double-
Tees circa 1999 due to concrete 
cover, durability concerns, and 
unresolved longitudinal deck 
connection challenges
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Evolution of the Bulb-Tee & Spliced Girders (1985 - 1993)

17 Bulb-Tee Bridges

12 structures with 2-
staged PT system

(1985 – 1993)

Eau Gallie Beam Tests

Service level test 6/11/1985

Ultimate load test 12/5/1985

Link: History of Prestress in Florida

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/structures/ids/historyfloridaprestress/history-of-prestress-in-florida.ppt?sfvrsn=def98877_0


Prestressed Concrete Development in Florida

Evolution of the Florida-I Beam (2008 - present)

Big John Monahan Bridge 
FIB-84: 185-ft Span (2012)

1st FIB-78 (2009)
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US 17-92 Interchange at SR 436 / Casselberry, FL. 

FIB-96: 209-ft (2015)



Prestressed Concrete Development in Florida

Evolution of the Florida-I Beam Standards (released 2009 )
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Conceptual Designs 
(late 2008)



UHPC = Ultra-High Performance (fiber reinforced) 
Concrete

What is the attraction with UHPFRC:

• New & shinny (sort of 20’ish years old)

• Very strong in compression (~ 3x HPC)

• Modest tensile strength (~ 2x HPC)

• Post cracking ductility

• Almost impermeable to chlorides 
(uncracked)

• Really expensive
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Courtesy of J.P. Binard (2023)

Metal (steel) fibers

Reactive Powders 
Sand
Admixtures



UHPC = Ultra-High Performance (fiber reinforced) 
Concrete

What has FDOT done with UHPC:

• New & shinny (sort of 20’ish years old)

• Very strong in compression (~ 3x HPC)

• Modest tensile strength (~ 2x HPC)

• Post cracking ductility

• Almost impermeable to chlorides 
(uncracked)

• Really expensive
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Pile Axial-Moment Interaction Chart (2023)

Some apparent advantages of UHPC for RC & 
prestressed concrete for bridge members:

• Longer spans = fewer foundation units

• Thinner sections = less materials & handling costs

• Faster Fabrication

• Durability ?

• Aesthetics ?



Prestressed UHPC (Pull & Push Factors revisited)
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So what have we investigated so far:

✓ Longer bridge spans = fewer foundation units  

✓ Even thinner sections = less materials & 
handling costs

??  Faster Fabrication 

?    Durability

?    Aesthetics



Prestressed UHPC (Pull & Push Factors revisited)
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So what have we investigated so far:

✓ Sheet piles



Prestressed UHPC (Pull & Push Factors revisited)
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So what have we investigated so far:

✓ Bearing Piles



Prestressed UHPC (Pull & Push Factors revisited)
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So what have we investigated so far:

✓ Bridge Girders



Questions?
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Steven Nolan, P.E.

FDOT State Structures Design Office,

605 Suwannee St, Tallahassee, FL. 32399

 Steven.Nolan@dot.state.fl.us

mailto:Steven.Nolan@dot.state.fl.us

	Slide 1: Reinventing the wheel - stronger, lighter, faster - UHPC Structural Design
	Slide 2: Reinventing… with UHPC Structural Design
	Slide 3: Reinventing… with UHPC Structural Design
	Slide 4: Reinventing… with UHPC Structural Design
	Slide 5
	Slide 6: Prestressed Concrete (Pull & Push Factors)
	Slide 7: Prestressed Concrete Development in Florida
	Slide 8: Prestressed Concrete Development in Florida
	Slide 9: Prestressed Concrete Development in Florida
	Slide 10: Prestressed Concrete Development in Florida
	Slide 11: Prestressed Concrete Development in Florida
	Slide 12: Prestressed Concrete Development in Florida
	Slide 13: Prestressed Concrete Development in Florida
	Slide 14: Prestressed Concrete Development in Florida
	Slide 15: Prestressed Concrete Development in Florida
	Slide 16: UHPC = Ultra-High Performance (fiber reinforced) Concrete
	Slide 17: UHPC = Ultra-High Performance (fiber reinforced) Concrete
	Slide 18: Prestressed UHPC (Pull & Push Factors revisited)
	Slide 19: Prestressed UHPC (Pull & Push Factors revisited)
	Slide 20: Prestressed UHPC (Pull & Push Factors revisited)
	Slide 21: Prestressed UHPC (Pull & Push Factors revisited)
	Slide 22: Prestressed UHPC (Pull & Push Factors revisited)
	Slide 23: Questions?

