
FALL CONVENTION
DENVER, COLORADO | OCTOBER 22-25, 
2024 

2024

www.icri.org



QUANTIFYING THE 
SUSTAINABILITY BENEFITS OF 
EXTENDING SERVICE LIFE OF 
CONCRETE STRUCTURES
David Whitmore

Vector Corrosion Technologies

www.icri.org
2024 FALL 
CONVENTION
OCTOBER 22-25  2024 



Live Content Slide

When playing as a slideshow, this slide will display live content

Poll: Do you need to be a PhD expert to quantify the 

benefit of preserving and extending the life of 

concrete structures?



Pantheon, Rome, Italy 
Commissioned: 27 BC and 14 AD 
Completed: 126 AD
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CONCRETE
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• Concrete is the most widely used man-made product in the 
world

• 33 Billion tons per year

• Huge consumer of raw materials and energy

–Cement

–Aggregate

–Concrete production and transport

–Steel production is also energy-intensive



ENVIRONMENTAL IMPACT
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• Consumes raw materials and energy

• Total CO2 produced: ~ 8.4 Billion tons / year

• Other Emissions
– Nitrogen Oxides: 6.6 Million tons per year

– Sulfur Dioxide: 2.2 Million tons per year

• Thermal pollution is also significant
– Enough Heat to Boil 52 Million Olympic Swimming Pools







• Many concrete structures are replaced 
within 50 years due to deterioration.

• Reinforcement corrosion is the main 
cause of structural issues and limits 
service life.

• This bridge, less than 50 years old, has 
undergone poor repairs.

• Durability was not considered, leaving 
the structure in terrible condition.
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SUSTAINABILITY
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• Replacing concrete structures we already have is not 
beneficial for society.

• Keeping existing concrete structures in service is a 
sustainable practice and saves resources for future 
generations to use.

• In addition to the philosophical benefits of sustaining concrete 
structures, we can quantify the impact of our decisions. 



FOR EVERY 10,000 YD3 

WHICH IS PRESERVED…
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• 20,000 tons of rubble is kept from landfill

• 20,000 tons of natural resources are conserved

• Thousands of pounds of pollutants like SO2 and NO2 are not 
generated

• Enough potable water for the daily needs of 2,500 people is conserved

• Enough heat to boil 30 Olympic-sized swimming pools is not released

• The annual carbon dioxide footprint of 1,250 people is offset 



GALVANIC 
ENCASEMENT OF 
I-75 BRIDGE 
ABUTMENTS
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ABUTMENT CONDITIONS 
CIRCA 2005
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STRATEGIC HIGHWAY RESEARCH 
PROGRAM 2: PROJECT R19A
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SPALL REMOVAL
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GALVANIC 
ANODES AND 
SUPPLEMENTAL 
REINFORCING 
INSTALLED
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FORMS 
INSTALLED
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COMPLETED 
REPAIR 2005

www.icri.org
2024 FALL 
CONVENTION
OCTOBER 22-25  2024 



GALVANIC CATHODIC PROTECTION 

PERFORMANCE SUMMARY
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NACE Criteria for Cathodic 

Protection is 100+ mV 

Polarization Shift



I-75 OVER KIRKWOOD ROAD 2022
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No Deterioration 
despite leaking joint 
and weep holes



PROJECT 

SUMMARY
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• Bridge maintained in service

• One-step repair with galvanic protection

• Cost Comparison
– Rehabilitation with anodes: $319,000 

– Abutment Replacement / Temporary Shoring: $427,000 

– Replacement of structures: $4,500,000 

• Minimal impact on traffic or environment 

• 17+ Years of performance, continues to be monitored



OHIO DOT 

BRIDGE 
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• 850 yd3 (650 m3) of concrete per bridge was maintained in service. 
Two bridges per location.

• 3,400 tons of rubble was not produced per location.

• CO2 emissions were reduced by 928 tons per location.

• Thousands of pounds of pollutants like SO2 and NO2 and additional 
heat was not released into the atmosphere.

• 928 tons of CO2 is equivalent to the annual emissions of 212 
people.

• They have used this repair in over 50 locations which has resulted 
in savings equivalent to the annual emissions of over 10,000 
people. 



WESAVESTRUCTURES.INFO
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WeSaveStructures.Info is an 
educational website that promotes 
the benefits of preservation 
technologies to extend the service 
life of concrete structures.  This 
website has a useful Environmental 
Impact Calculator to help evaluate 
preservation options. 





To drive awareness, education, 

technologies, and actions to 

preserve and extend the service 

life of concrete structures. 



• Non-profit Center of Excellence established

• Want broad engagement and involvement of industry, 

academia, institutions, organizations, government and 

independent individuals 

• Funded by industry partners, individuals and organizations 

who wish to support this initiative 

P+Ex Established





• 400 Million yd3 of new concrete placed each year 
in USA
• Contributes 80 Million Tons of CO2 to the atmosphere 
(source PCA, 400# CO2/yd3)

• 12 Billion CY Current inventory of Existing 
Concrete in USA 
• = 2.4 Billion Tons of CO2

• Repairing, Protecting, Rehabilitating, Preserving = 
Extended Service Life

• Every day the service life of the existing concrete inventory 
is extended Saves 6.6M tons of CO2* 

* less the CO2 required to preserve the existing concrete which is generally minimal



Impact

SERVICE LIFE Extension is a 
NET REDUCER of CO2 Emissions

Also Saves Resources for Future 
Use and Offsets the Need to 
Demolish and Replace what we 
Already Have



Vision 2020 Goal, ICRI Committee

“Sustainability is meeting the 

needs of the present without 

compromising the ability of future 

generations to meet their own 

needs. The purpose of this white 

paper is to educate manufacturers, 

contractors, design professionals, 

and building owners on the 

benefits of sustainable 

maintenance, repairs, and 

adaptive use for concrete and 

masonry buildings.”



The thoughtful extension of the life of 
existing structures through careful 
repair and a commitment to long-term 
maintenance is a responsible answer 
to the reality of reducing our impact on 
the environment. 

130 Sustainability Document



130 Sustainability Document



130 Sustainability Document



Sustainability Initiative is Largely Unfinished

• A good whitepaper on sustainability was written

• The concrete repair industry was not ready to do more on 

this issue at that time

• Societal expectations and corporate responsibilities have 

evolved

• Now there is a need to follow through and address this 

issue



Join Us

• Join us in developing solutions for a sustainable future

• We want broad engagement and involvement of industry, 

academia, organizations, government and independent 

individuals 

• Join us for our Road Mapping Workshop this afternoon



FOR YOUR ATTENTION

THANK YOU
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Dave Whitmore

P. Eng., FICRI, FACI, FCSCE 

DavidW@Vector-Corrosion.com

+1 (204)928-8051
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