
Did you know there are more than 600,000 bridges in the United States? 
If not properly taken care of, these structures can collapse from too much 
pressure or from a natural disaster. Thirteen people died and more than 
100 people were injured after the I-35W Bridge in Minnesota collapsed 
in 2007. In this book, you’ll examine bridge collapses and explore what 
they are, how they happen, and how to prevent them from happening in 
the future.
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Rescue workers search for victims near the collapsed 
Kutai Kartanegara Bridge.

A Disastrous 
Design
Bridges allow people to cross waterways 
and low areas, such as valleys or 
canyons. People who cross bridges 
believe the structures were designed 
properly and pose no danger, but 
sometimes bridges fail. 

The Kutai Kartanegara Bridge was 
built in 2001 over the Mahakam River 
on the Indonesian island of Borneo. 
The steel suspension bridge spanned 
2,330 feet (710 m), and 885 feet (270 m) 
was suspended directly over the river. 
Like all suspension bridges, the Kutai 
Kartanegara Bridge had overhead cables 
that supported the roadway below. This 
allowed the bridge to be built over a 

wide distance without piers, columns that 
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hold up the bridge, blocking the center of the waterway. 

The bridge also had web trusses, beams in triangular 

patterns along the sides, that provided stability.

On November 26, 2011, ten years after it was 

built, the Kutai Kartanegara Bridge collapsed into the 

Mahakam River. More than 20 people died, and twice as 

many people were injured. 

The bridge collapsed after one 

steel support cable snapped while 

workers were doing repairs. After 

the first cable snapped, the rest 

followed, and soon the bridge fell 

into the river. Cars, motorcycles, 

and a bus plunged into the water. 

Some victims swam to safety, but 

the debris pinned other people 

under the water. 

INVESTIGATION
An official investigation by the 

Indonesian government found the 

cause of the collapse was a failure 

in a clamp between one of the 

THE LONGEST BRIDGE
The longest bridge in 
the world is in China. It 
is called the Danyang-
Kunshan Grand Bridge 
and is part of a line that 
carries high-speed rail 
traffic from Beijing to 
Shanghai. The bridge is 
102 miles (164 km) long 
and crosses rivers, lakes, 
canals, and rice paddies. 
It took 10,000 workers 
more than four years to 
build the bridge at a cost 
of $8.5 billion.
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steel cables and the web truss. The bridge clamps were 

corroded and cracked from fatigue, resulting from a lack 

of proper maintenance. Engineers tasked with keeping 

the bridge in working order failed to follow standard 

procedures, according to the official report. The bridge 

was not checked often enough. Also, when engineers 

discovered that one of the foundational towers, the big 

piers that support both ends of the bridge, had shifted 

Engineers examine the damaged structure for clues as to what 
caused the Indonesian bridge to collapse.
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almost 8 inches (20 cm), they failed 

to investigate further what effect this 

would have on the forces that held 

the bridge in place. If they had 

inspected further, the collapse might 

have been avoided.

The investigation also 

discovered the bolts used to 

connect the cables to the bridge 

deck did not meet building codes. 

The bolts were not suited to handle 

heavy suspension bridge loads.

Repair workers added stress 

when they jacked up only one side 

of the bridge. To prevent added 

stress, workers could have jacked 

up both sides of the bridge. Closing 

CONDITION OF THE 
NATION’S BRIDGES
The Federal Highway 
Administration reported 
607,380 bridges in the 
United States in 2013. 
Of those, 11 percent 
(66,812 bridges) were 
considered deficient. 
Deficiency indicates the 
bridges did not meet 
federal maintenance 
standards. This does not 
mean all of them were 
unsafe, however. The 
term deficient means 
the bridges needed 
monitoring or repair.

TYPES OF BRIDGES
These diagrams show some types of bridges, including  
beam, arch, truss, cantilever, cable-stayed, and suspension 
bridges. Do you see any of these kinds of bridges on a 
regular basis? Why do you think the bridges you see have 
one design instead of another?
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the bridge to the public during repairs also could have 

prevented injuries and death.

It’s important to know that bridge collapses are rare. 

External forces cause most bridge collapses. Simply 

putting too much weight on a bridge, such as too many 

cars, construction equipment, or tollbooths, can bring it 

down as well. Boats or large trucks crashing into bridges 

and their supports can also result in collapses. In the field 

Natural disasters such as floods, hurricanes, and earthquakes 
also cause many bridge collapses.
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of forensic study, scientists and engineers examine the 

forces and designs involved in bridge collapses to prevent 

future disasters.

The Silver Bridge between Point 
Pleasant, West Virginia, and 
Gallipolis, Ohio, collapsed into 
the Ohio River in 1967. It fell 
because a crack developed in a 
piece of the structure called the 
eyebar. An eyebar is a straight 
metal bar with a hole at each 
end to attach to other pieces. The 
bridge collapse killed 46 people. 
The U.S. Congress began the 
National Bridge Inspection 
Program the next year. Now 
bridges are inspected every 
two years, and inspectors must 
record detailed data. Accurate 
reports are crucial to successful 
bridge inspection programs. 
These reports become a lifetime 
record of the bridge, and they 

help engineers know how the 
bridge’s condition changes over 
time. Engineers use the reports 
to determine if repairs are 
needed to keep the bridge safe.

Many tools are used to 
inspect and maintain bridges. 
Scrapers and brushes clean 
bridge surfaces. Special 
equipment removes small 
pieces of concrete or wood for 
testing. Tools that measure heat 
and sound check for hollow 
spots below the bridge surface. 
Steel thickness is determined 
with devices, including 
micrometers, calipers, and 
ultrasonic gages that can take 
accurate measurements.

HOW SCIENCE WORKS
THE IMPORTANCE OF BRIDGE INSPECTIONS
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