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SR 115, Arlington Expressway, Jacksonville, Florida 
Over Red Bay Branch Bridge Repair,
Bridge No. 720136 – Lessons Learned

Andrew Pinkham

Zachary Behring, PE

Sam Middleton, PE, PTOE

Project Background
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Project Background
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720136

720148

Project Background
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Construction 1960

FDOT began maintenance 1970-1972

Slabs tied together by post tension bar

Distress indicated separation of the slabs
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• Select appropriate repair

• Early coordination

• Education

Key Lessons
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Bridge# 720136

(North Bridge)
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Bridge# 720148

(South Bridge)
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None of the repair procedures 

given in the Bridge Maintenance 

and Repair Handbook address the 

underlying issue of differential 

beam deflections
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What are our options?

 Demolition procedure 

 Joint filler types 

 Reinforcement type 

 Continuous vs. Discrete Repair

UHPC / Latex Modified / 

Fiber-reinforced Grout

16

15

16



11/10/2025

9

17

18

17

18



11/10/2025

10

19

20

References:
FDOT Bridge Maintenance & Repair Handbook (2019)

FDOT Structures Manual (2025)

Review and Structural Investigation of Cracked Bridge Decks (Shahawy, 2001)

Rehabilitation of Longitudinal Joints in Double-Tee Girder Bridges (Bohn, 2019)

Bridge Maintenance Reference Manual (FHWA, 2015)

Florida Slab Beam Bridge with UHPC Joint connections (Garber, 2021)

https://www.fdot.gov/structures/innovation/uhpc.shtm
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History of UHPC

• 1980s designed by the US Army Corps of Engineers to harden military structures

• 1997 First use of UHPC in North America was the Sherbrooke Pedestrian Bridge in 

Quebec

• 2000 (+/-) UHPC becomes commercially available

• 2006 First use in United States was on the Mars Hill Bridge

• 2016 FDOT utilizes UHPC for sonovoid repair (SR714/Martin Downs Blvd over Danforth 

Ck)

• 2020 FDOT installs first UHPC H-pile (County Road 339 Waccasassa River)

• 2024 Largest use of UHPC in FDOT to date (Arlington Expressway)

Mars Hill Bridge 

(FHWA)

Sherbrooke Pedestrian 

Bridge, Quebec (Perry)

Current UHPC projects in United States and Florida (as of October 2025)

What is UHPC?

**No industry-wide standard definition exists**

➢ Generally, UHPC can be defined as a material that far exceeds the capabilities of 

conventional concretes.

• Very low w/b ratio (< 0.2)

• Low to extremely low permeability

• High compressive and tensile strengths

• Sustained post cracking tensile resistance
Credit: Kyle Riding
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UHPC Materials

• UHPC is commonly prepackaged, proprietary material, however, careful selection and testing of 

materials does permit “locally sourced” UHPCs.

• Cement – most commonly Type I/II

• Supplementary Cementitious Materials (commonly silica based)

• Fine sand 

• Fiber reinforcement – traditionally metallic, however, non-metallic also utilized

• Admixtures

• Water – ice may also be specified

• Particle packing to achieve discontinuous pore structure

• Properties of UHPC products vary greatly from producer-to-producer 

 and by specified use

 

FDOT UHPC Plastic Properties Testing

• Temperature – ASTM C1064

• Flow Spread – ASTM C1437 (as modified by ASTM C1856)

 Working Time – elapsed time when flow drops below 7”

 Fiber segregation can also be visually verified

• Density – ASTM C138

• Time of Set – ASTM C191 (as modified by ASTM C1856)

 

23

24



11/10/2025

13

FDOT UHPC Hardened Properties Testing

o Compressive strength – ASTM C39 (as modified by ASTM C1856)                                          ≥17,500 psi

 Note: C1856 specifies grinding cylinder ends

o Flexural Strength (first peak)– ASTM C1609 (as modified by ASTM C1856)                            ≥1,200 PSI

 Effective cracking strength – AASHTO T397                                                                      ≥1,000 PSI

 Crack localization strength – AASHTO T397                                                                      ≥1,000 PSI

 Crack Localization Strain – AASHTO T397                                                                            ≥ 0.0035

o Length Change of Hardened Concrete – ASTM C157 (as modified by ASTM C1856)       ≤800 micro-strain

o Tensile strength and relative toughness of cylinders by Double-Punch (Barcelona Test) – FM 5-516 – 

Informational only at this time

FDOT required values at 28 days

FDOT UHPC Durability requirements

• Chloride Content – FM 5-516                                                                                              ≤ 0.40 lb/yd3

Note: FDOT has specified that chloride samples shall be taken prior to addition of fibers. 

Composite density utilized.

• Chloride ion permeability – AASHTO T259 (0.5-inch depth)                                               <0.1 lb/yd3

• Scaling Resistance – ASTM C672                                                                                                   Y< 3

• Freeze-Thaw resistance - AASHTO T 161/ASTM C666A (600 cycles)             Relative Dynamic Modulus of 

                Elasticity ≥ 95%

• Alkali-Silica Reaction - ASTM C1567                                                                                                     Innocuous

FDOT required values at 28 days

Note: Test methods/requirements subject to change as new research and specifications develop
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HHBC

Shotcrete

Ductal

Ready-Mix

High shear 

mixing on site

FDOT/Gate

Central batch

Steelike
Cor-Tuf

Full-scale elements

UHPC Applications

FDOT UHPC Approval

FDOT is utilizing the Approved Products List (APL)/PATH program to 

preapprove UHPC as individual PRODUCTS by the producer.

Raw materials 
sent to SMO

UHPC Manufacturer 
submits PATH 

application and test 
data

Compliance with 
Dev 927 verified

Project/producer submits 
detailed construction 

plan (DEV349), requests 
use of DEVSPEC from 

SMO

PRODUCT 
APL approval 

granted

Preapproval End 

use

Project verifies that 
UHPC product meets 
design requirements
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Key Lessons
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Select Appropriate Repair

Early Coordination

Education

Selecting Appropriate Repair
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Selecting Appropriate Repair
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Selecting Appropriate Repair
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• State Materials Office
• Developmental Specifications

• https://www.fdot.gov/programmanagement/otherfdotlinks/developmental/default.shtm

Early Coordination
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• 349-3.3 – Manufacturer Technical Rep

• 349-4 – Construction work plan

• 349-6 Mockup

Early Coordination
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https://www.fdot.gov/programmanagement/otherfdotlinks/developmental/default.shtm
https://www.fdot.gov/programmanagement/otherfdotlinks/developmental/default.shtm
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• 349-3.3 – Manufacturer Technical Rep

Early Coordination
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• 349-4 – Construction work plan

Early Coordination
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• 349-6 Mockup

Early Coordination
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• Technical Special Provision Library 
• https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-

provision-library/tsp-library

• Section T401
• It is a DRAFT

• EOR needs to MODIFY TO FIT THE PROJECT

• EOR holds FULL RESPONSIBILITY

Early Coordination
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https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
https://www.fdot.gov/programmanagement/otherfdotlinks/technical-special-provision-library/tsp-library
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• Use requires Structures Design review.

• Technically meets Category 2 criteria.

• APL product:  https://path.fdot.gov/ProductTypes/Index/750

Early Coordination

• UHPC limited use

• Test procedures

• Labs have limited experience

Education
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https://path.fdot.gov/ProductTypes/Index/750
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• Chose the right repair material
• UHPC is one of many tools available

• Not a one size fits all

• Early Coordination
• Developmental Specification

• APL product

• Education
• UHPC limited use in Florida

• Technical Specifications

• Many testing labs lack experience

Summary

41

Safety Message
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When the gates are down, don’t go around
Think train

Freight and passenger trains travel at different speeds
Double tracks – possibly two trains different directions
Stopping distance loaded freight almost one mile
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Contact Us

• Andrew Pinkham – State Materials Office
• Andrew.Pinkham@dot.state.fl.us

• 352-955-6684

• Sam Middleton – District 2 Materials
• Sam.Middleton@dot.state.fl.us

• 386-961-7853

• Zach Behring – State Structures Design Office
• Zachary.Behring@dot.state.fl.us

• 850-414-4780
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