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Bridge Overview
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Bridge Overview

Structure 2 Completed1968

Structure 1 Completed  1951

Structure 1 Deck Replacement1969

Location

Deck Assessment and Studies (Structure 
1)

2018

UHPC Overlay Pilot Project (Structure 1)2020

Full UHPC Deck Overlay (Structure 1)2023
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Å Girder spans (2 sets), Truss Spans, (2 sets) and Suspension Bridge

Å 2 miles long

Å 4 lanes of traffic

Bridge Overview (Structure 1)
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Å 550,000 square feet of deck

Å 8-inch reinf . concrete deck

Å Trussed smooth transverse reinf .

Bridge Overview
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Project Need
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Å Maintenance costs were skyrocketing

Å 2018 study concluded deck would 
need to be replaced within five to 
fifteen years

Å Mobile Nondestructive Testing

Å Infrared Thermography (IR)

Å Ground Penetrating Radar (GPR)

Å Deck Acoustic Response (DAR)

Å High Resolution Video (HRV)

Å Coring and laboratory testing

Project Need
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Project Need

GPR+I
R

+HRV

DAR
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Replace/Rehabilitate LCCA
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Å Replace with precast deck and stainless steel rebar for 75 -year service 
life

     OR
Å Rehabilitate with partial -ǱǸɳʌț ɶǸɳȺǍǪǸɃǸɅʌ ẌɐʬǸɶȺǍʳẍ:

Å Several depth options

Å LMC with 12 - to 25 -year service life

Å (based on DRBA experience)

Å UHPC with 30 - to 50 -year service life

Replace/Rehabilitate LCCA
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Replace/Rehab LCCA

Year

UHPC LMC New Deck

Method 1 Method 2 Method 3 Method 1 Method 2 Precast

Life Span (years) 30 50 45 12 25 75

Thickness 1.75 inch 3.75 inch 2.5 inch
(plus asphalt)

1.75 inch 3.75 inch 8.0 inch

NPC compared to 
lowest 171% 100% 121% 255% 193% 300%
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Pilot Project
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Pilot Project
Å Fall 2020

Å 3 areas of the deck

Å 25,560 SF total

Å Rebar shadowing during 
hydrodemolition made 
uniform removal below 
rebar very labor intensive 
and impractical
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Full Project
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Full Project
Å 3 Phases: Fall 2022, Spring 2023, and Fall 2023

Å 550,000 SF (minus pilot areas)

Å Reduced UHPC thickness to 2 inches minimum (cover depth)
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Sustainability
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Sustainability
Å Compared 8 -inch new concrete deck with plain rebar to:

Å 8.0-inch new concrete deck with galvanized rebar

Å 8.0-inch new concrete deck with stainless steel rebar

Å 1.5-inch thick LMC overlay

Å 2.0-inch thick UHPC overlay with 0.25 -inch overfill

Å 1.5-inch thick UHPC overlay with 0.25 -inch overfill
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Sustainability
Å Simplified analysis

Å >ɐɅɾȡǱǸɶǸǱ ɃǍʌǸɶȡǍȺ ɳɶɐǱʔǪʌȡɐɅ ɐɅȺʳ ṵẌ>ɶǍǱȺǸ ʌɐ ȓǍʌǸẍṶ

Å Did not  consider construction phase emissions:

Å No demolition activities

Å No construction activities

Å No deck forms, temporary or permanent (SIP)

Å No traffic congestion

Å No material transportation

Å No waste material disposal
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Sustainability
Å Only considered major carbon contributing ingredients:

Å Cement

Å Steel rebar

Å Plain, galvanized, and stainless

Å Steel fiber

Å Synthetic latex
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Rel. CO 2

Data Source EPDs

8.0 -inch Concrete Deck (uncoated reinf .) 100%

8.0-inch Concrete Deck (galvanized reinf .) 144%

8.0-inch Concrete Deck (stainless reinf .) 313%

1.5-inch LMC 22%
2.25-inch UHPC 74%
1.75-inch UHPC 58%

Carbon Emissions (Day 1)
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Rel. CO 2
(EPD)

Service Life 
(years)

Rel. CO 2
per year æȺʔɾ ¶ɐɶǸṟ

8.0 -inch Concrete Deck
(uncoated reinf .) 100% 50 100%

Demolition, construction duration, 
traffic disruption, material 
transportation, bottom forms, waste 
disposal

8.0 -inch Concrete Deck 
(galvanized reinf .) 144% 75 96%

8.0-inch Concrete Deck
(stainless reinf .) 313% 100 156%

1.5-inch LMC 22% 15+ 74%
Demolition/construction cycles, 
traffic disruption, material transport, 
waste disposal

2.25-inch UHPC 74% 40+ 93%
Grinding

1.75-inch UHPC 58% 30+ 96%

Carbon Emissions (Long Term)
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Rel. CO 2
(EPD)

Service Life 
(years)

Rel. CO 2
per year æȺʔɾ ¶ɐɶǸṟ

8.0 -inch Concrete Deck
(uncoated reinf .) 100% 50 100%

Demolition, construction duration, 
traffic disruption, material 
transportation, bottom forms, waste 
disposal

8.0 -inch Concrete Deck 
(galvanized reinf .) 144% 75 96%

8.0-inch Concrete Deck
(stainless reinf .) 313% 100 156%

1.5-inch LMC 22% 20 55%
Demolition/construction cycles, 
traffic disruption, material transport, 
waste disposal

2.25-inch UHPC 74% 50 74%
Grinding

1.75-inch UHPC 58% 50 58%

Carbon Emissions (Long Term) Ṿ What if?
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Rel. CO 2
(EPD)

Service Life 
(years)

Rel. CO 2
per year æȺʔɾ ¶ɐɶǸṟ

8.0 -inch Concrete Deck
(uncoated reinf .) 100% 50 100%

Demolition, construction duration, 
traffic disruption, material 
transportation, bottom forms, waste 
disposal

8.0 -inch Concrete Deck 
(galvanized reinf .) 144% 75 96%

8.0-inch Concrete Deck
(stainless reinf .) 313% 100 156%

1.5-inch LMC 22% 25 44%
Demolition/construction cycles, 
traffic disruption, material transport, 
waste disposal

2.25-inch UHPC 74% 80 46%
Grinding

1.75-inch UHPC 58% 80 36%

Carbon Emissions (Long Term) Ṿ What if?
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Full Project
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Full Project
Å Mechanical Milling 1.0 inch

Å Hydrodemolition Containment
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Full Project
Å Hydrodemolition
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Full Project
Å Hydrodemolition finish
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Full Project
Å Mixing Equipment
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Full Project
Å Transport Equipment


