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BRIDGES

EXECUTIVE SUMMARY

There are more than 623,000 bridges across the country, of which 49.1% are in “fair”
condition, 44.1% are in “good” condition, and 6.8% are in “poor” condition.! Unfortunately,
the nation continues to see the number of fair bridges surpassing those in good condition.
As bridges in fair condition continue to age—presenting the possibility of being further
downgraded—they also exemplify an opportunity because they can be preserved at a
lower cost than bridges in poor condition. Bridges received a substantial boost through
the Infrastructure Investment and Jobs Act (IIJA), including $27.5 billion for the Bridge
Formula Program and $12.5 billion for the Bridge Investment Program. Despite this
infusion of federal funding, bridge-related system rehabilitation needs are estimated at
$191billion.? Therefore, strategic asset management planning and routine maintenance are
essential to keeping bridge conditions from further declining and avoiding costly repair or
rehabilitation work. While the effects of extreme weather events pose threats to bridges,
innovative techniques are improving their security and resilience.

BAC KG RO U N D Photo: Virginia Department of Transportatio;:}

There are 623,218 bridges in the country, with an average
age of about 47 years, that serve as vital connections
throughout the transportation system. Many bridges
are approaching or have exceeded the 50-year life they
were designed for. However, they are still expected to
withstand the impacts of a changing climate, continued
maintenance challenges, and higher traffic volumes and

vehicle weights than they were built to support.

CAPACITY AND CONDITION

In 2024, over 4.9 billion motor vehicle trips were taken
daily across the nation’s 623,218 bridges, slightly more
than the daily trips recorded in 2021. Of these bridges,

49.1% are in fair condition, 44.1% are in good condition,

and 6.8% are in poor condition—a number that has

continued to decline over the past few years.?
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Bridge Condition by Year
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State-owned and locally owned bridges reflect this As the number of bridges in good and poor condition has
trend. In 2024, 42.9% of state-owned bridges were in decreased, the number of bridges classified as fair has
good condition, while 52.6% were rated fair and 4.4% increased, presenting both challenges and opportunities.
were rated poor. Meanwhile, 45.3% of locally owned Although bridges in fair condition continue to age, with
bridges were in good condition, 45.8% were rated fair, the potential of being downgraded to poor, they can also
and another 8.9% were rated poor. be preserved at a lower cost than is necessary to address

) ) o ] a bridge in poor condition.
Although bridges in poor condition are not necessarily

unsafe, they require replacement or significant Furthermore, 63,085 of the nation’s 623,218 bridges
rehabilitation work and present a higher risk of future were posted for load in 2024, meaning they have
closure or weight restrictions. restrictions regarding the weight of vehicles that can

) ] ] safely cross.” In addition to presenting safety concerns,

Across the nation, the percentage of bridges in poor . .
- ) i } . posted bridges can cause heavy vehicle operators to take
condition has continued to improve, dropping from 8.7%

in 2014“ to 7.3% in 2020° to 6.8% in 2024.° Mirroring
this trajectory is the percentage of bridge deck area

alternate routes, increasing travel time for emergency

response vehicles, commercial trucks, and school buses.

classified as poor. In 2014, some 6.7% of bridge deck area About a third of the nation’s bridge inventory (221,791
was in poor condition.” By 2024, that figure had dropped spans) needs repair work or replacement.”? Approximately
to 4.9%.8 More than 168 million trips were taken across 45% of bridges have exceeded their planned design
poor bridges every day in 2024, which is a decrease from lives of SO years. However, since 2007, new highway
the 178 million trips taken over poor bridges five years ago bridges are required to have a minimum 75-year design
but still represents 3.4% of daily trips.’ life.® Although infrastructure owners have worked to

o ) ) o maintain a state of good repair, bridges will need to be
Less encouraging is the trend for bridges in good condition. . . . .. . .
kept in service well past their anticipated initial design

lives. Between 2014 and 2023, about 4,927 bridges per
year were replaced. At that rate, bridges built today will

Over the last few years, while the percentage of bridges in
poor condition has decreased, so has the percentage in good
condition. Some 44.8% of bridges were in good condition in

) . o need to last 126 years.
2021,° while 44.1% were rated in good condition in 2024.
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Number of Bridges by Period Built

1910s

1910
5,009 5,0058
1800s

1920s

1,654 15,826

2020s

1930
16,634 37,557

1940s

23,088

Bridges built
between
1800s-1969
239,985

Bridges built
between
1970-2020s
383,232

Source: Federal Highway Administration data

FUNDING AND FUTURE NEED

Chronic underinvestment has resulted in a substantial
financial need for bridges. The Federal Highway
Administration’s (FHWA) most recent assessment from
2018 estimated that $1.1 trillion was needed to address
an existing backlog of highway and bridge investments."
System rehabilitation needs for bridges are estimated
at $191.3 billion. As of 2023, FHWA estimates the
cost to replace poor bridges totals $69.7 billion, while
rehabilitation costs are $47.4 billion.”® ASCE’s Bridging
the Gap report indicates there is a funding gap of $373
billion over 10 years to bring the nation’s bridges into a

state of good repair.”®

Substantial investment in bridges at the federal and
state levels has occurred over the last few years,
reflecting positive movement to address these immense
needs. The [IJA contained a five-year reauthorization
of federal surface transportation programs for Fiscal
Years 2022-2026 and boosted infrastructure spending
via supplemental appropriations. The I1JA also created
the Bridge Replacement, Rehabilitation, Preservation,

Protection, and Construction Program (Bridge Formula
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Program), which provides $27.5 billion over five years,"”
and established the competitive Bridge Investment
Program, which provides $12.5 billion over five years to
help plan, replace, rehabilitate, and preserve bridges.”
A total of $21.2 billion was apportioned through the
Bridge Formula Program between FY22-25. As of
November 2024, just over $8 billion has been awarded
through the Bridge Investment Program.” Since the
enactment of the IIJA through the first quarter of
FY25, 12,306 new bridge projects have been initiated,
ranging from substantial upgrades of significant
corridors such as the Brent Spence Bridge, which links

Ohio and Kentucky, to smaller studies of bridge needs
in Philadelphia and Utah.?°

Although the federal excise tax rate of 18.4 cents per
gallon on gasoline and 24.4 cents per gallon on diesel
has not budged since 1993, states have demonstrated
initiative in adjusting fuel taxes to generate revenue for
transportation infrastructure projects. Between 2013
and 2023, 34 states have approved or adjusted motor

fuel tax increases.?’ As vehicles have become more fuel
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efficient and electric cars more commonplace over the
last 20 years, the purchasing power of the fuel tax has
declined. The U.S. federal fuel tax rate is lower than
other industrialized countries. For example, Germany’s
tax on gas is $2.76 per liter, and France’s is $2.81

per liter.??

Since the purchasing power of fuel taxes has declined,

OPERATION AND MAINTENANCE

To handle bridges’ specific needs, state departments of
transportation develop and use Transportation Asset
Management Plans (TAMPs), which outline systematic,
data-based approaches to managing their bridge
inventories. The federally required TAMPs predict and set
targets for the number of bridges in good or poor condition
over the next 10 years. Strategic asset management
planning is one of the most cost-effective ways the nation

addresses its aging and deteriorating bridge inventory.

Life-cycle cost analysis is a critical component of asset
management. When the cost of a bridge replacement,
rehabilitation, or repair project is estimated for budgeting
purposes without considering the long-term costs of
maintenance, operation, and retirement, many decision-
makers are left with an underestimated value for their
planning purposes. Bridges are costly and complex assets
that provide decades of service and using life-cycle cost
analysis can minimize long-term costs with a broad up-

front picture of the costs over a bridge’s lifetime.

Maintenance lessons can be learned from the collapse

of Pittsburgh’s Fern Hollow Bridge, which took place in

PUBLIC SAFETY AND RESILIENCE

Resilience to natural and human-made disasters is
essential in designing, rehabilitating, and replacing
critical infrastructure, and bridges are no exception.
Many of the country’s older bridges are susceptible to
frequent weather-related disasters such as flooding,
potentially resulting in overtopping, washout, and other
storm damage. Approximately 22,420 bridges were
found to be susceptible to overtopping or having their

foundations undermined during extreme storm events.

Bridge failures can negatively affect other infrastructure

systems, leading to impacts beyond the cost of replacing

states have enacted additional and alternative
transportation funding mechanisms. As of 2024, 39
states have established an electric vehicle registration
fee, and eight states have enacted an EV charging station
tax or fee.”® Four states have set up an optional road
usage charge (RUC) program, and 18 are conducting

pilots, studies, or research on RUC programs.?*

January 2022 after experiencing a structural failure. The
National Transportation Safety Board (NTSB) concluded
that critical lapses in maintenance and oversight by
multiple agencies led to the bridge’s collapse. Although
previous inspections had repeatedly documented
issues with the bridge, maintenance and repairs were
not performed to resolve these issues. Additionally,
Pennsylvania Department of Transportation (PennDOT)
contractors conducted inspections that did not comply
with guidance and failed to identify fracture-critical

areas on the bridge’s legs.

Certain states have found success in collaborating with
their local government counterparts and tasking them
with bridge maintenance decisions. In Louisiana, for
example, many of the state’s poor condition bridges were
on the local system. The state transportation department
gave parishes money to manage those bridges, and
parishes, in turn, chose to do robust maintenance rather
than replacements.”® The result was that, even with
limited resources, parishes could perform maintenance

work on bridges to keep them functioning.

the bridge and the loss of human lives. Vessel and
truck collisions with bridges, exemplified when a cargo
vessel strike caused the Francis Scott Key Bridge in
Baltimore to collapse in March 2024, can cost lives,
thwart commercial operations at ports, and lead to
costly detours for drivers. The potential for these
collisions poses an additional challenge to designing and
protecting bridges. Fender systems, “dolphins,” and
islands surrounding piers are options for pier protection,
as cargo vessels have grown larger than many bridges

were designed to accommodate.
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Additionally, bridges are being subjected to trucks heavier
than those they were originally designed to carry. These
heavier trucks and potential truck convoys threaten to
overstress bridge elements, cause metal fatigue and
cracking, and decrease the design life of bridges. Bridges
could see further stress as future opportunities to
platoon connected or autonomous trucks become more
commonplace. The great challenge moving forward is to
support the hundreds of thousands of existing bridges
so they can provide decades of continued, safe service
despite a greater frequency of extreme weather events

and an increase in design loads.

INNOVATION

Engineers are using innovative design requirements,
materials, and technologies to enhance the security and
resilience of bridges. Various materials and techniques
have been developed to maintain the design life of
bridges. Materials that can add strength and durability to
bridges include high-performance steel, stainless steel,

ultra-high-performance concrete, and self-healing

Bridge failures can negatively
affect other infrastructure systems,
leading to impacts beyond the cost

. of replacing the bridge

and the loss of

concrete (to fix minor cracks). Improved coatings for

steel such as galvanizing or metalizing can also increase
design life. Remote monitoring of embedded sensors
that have been placed in bridges and ultrasound tests of
concrete can help engineers identify problems earlier,

while drones present an option to assist in obtaining data

during bridge inspections.
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Bridge failures in recent years have provided after a bridge collapsed in June 2023. Workers used

opportunities to use innovative techniques. For example, foam glass aggregate (made from recycled glass) to build
innovative  construction materials and ingenuity temporary travel lanes, allowing traffic to return to 1-95
expedited the reopening of Interstate 95 in Philadelphia and relieving congestion.
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RECOMMENDATIONS
TO RAISE THE GRADE

Determine the entire life-cycle cost of a bridge to inform smart design decisions
and develop a balanced approach for our aging bridge inventory that emphasizes

preservation, rehabilitation, and replacement.

Increase funding from all levels of government to continue bridge repair, rehabilitation,
operation, maintenance, and replacement work to maintain a state of good repair and

keep bridges from falling into poor condition.

Continue the use of traditional user fees for transportation funding, such as federal
and state motor fuel taxes, while transitioning to more sustainable and equitable

innovative user fees, such as alternative energy vehicle fees and RUCs.

Prioritize rehabilitating and preserving bridges in fair condition, as these bridges can
often be maintained at a lower cost than would be required to replace the structure.
This prioritization could result in a reduced number of poor bridges and a decreased
maintenance backlog while also addressing bridges that have passed or are approaching

the end of their design life.

Urge states to prioritize investing in bridges that are most critical, including those
that experience high daily traffic volumes, are located on essential freight corridors, or

serve as evacuation routes.

Encourage states to develop multivariable prioritization formulas for the bridges in
their jurisdiction and publish their project lists, including the funding sources and

prioritization process that led to the projects’ programming.

Fund research into innovative technologies, materials, and construction techniques to

extend and preserve the life of bridges.
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