Turning Mountains into Highways: The Engineering Marvel

Reshaping Southwest China

China is the only country to have repeatedly built the world's tallest
bridges, and its latest achievement, the Huajiang Canyon Bridge in
Guizhou Province, marks a new pinnacle. Opened on September 28,
2025, the bridge's deck soars 625 meters above the Beipan River, making
it the highest bridge in the world by this measure. An object free-falling
from this height would take approximately 11 seconds to hit the ground.
More than just an awe-inspiring structure, this bridge solves a critical
infrastructural challenge for Guizhou and epitomizes decades of Chinese
engineering innovation. Here is why it was built, how it was completed,
and what it signifies for the region's future.

Huajiang Canyon Bridge

The Need: Building High to Connect a Mountainous Land

Guizhou is a province defined by its rugged karst terrain. As the only
Chinese province with no plain, its landscape is a crisscross of deep
canyons and over 1.2 million peaks. To construct the Liuzhi-Anlong
Expressway, engineers faced an impassable obstacle: the Huajiang
Canyon, a dramatic gorge carved by the Beipan River.



Faced with this terrain, engineers had two primary options: a direct route
requiring a record-breaking bridge, or a lower bridge paired with much
longer and steeper roads and tunnels. They chose the ambitious first
option. The V-shaped canyon at the crossing point is over 1,400 meters
wide, a distance too great for conventional rigid-frame, arch, or cable-
stayed bridges. The only feasible solution was a suspension bridge—one
destined to become both the world's tallest and the longest-spanning in a
mountainous region.

The Build: Innovations That Made the Impossible Feasible

Constructing a suspension bridge over a 1,400-meter-wide, 625-meter-
deep canyon required groundbreaking engineering at every stage.

« Pylons Anchored to the Mountain: The bridge's two pylons stand
262 meters tall and had to be rooted in the unstable mountain soil.
Engineers drilled 24 giant concrete pile foundations deep into the
strata, with the deepest reaching 68 meters—enough to bury a 20-
story building—to ensure stability against high winds and
geological forces.

« Anchorages That Use the Mountain Itself: Traditional gravity
anchorages, requiring concrete blocks weighing hundreds of
thousands of tons, were not feasible. The solution was to excavate
tunnels into the mountains on either side and secure the anchorages
inside, using the mountain's own immense mass to hold the main
cables taut.

« Cables Spanned by Smart Technology: The two main cables, each
nearly a meter thick, needed to cross the 1,400-meter chasm. This
process began with drones carrying a pilot rope across the canyon.
This rope then pulled progressively thicker ropes until a temporary
"catwalk" was established. Workers then installed 217 cable strands
per main cable. To ensure precision, engineers used
China's BeiDou satellite positioning system to keep installation
errors under 2 millimeters. In a leap forward for maintenance, fiber
optic sensors were embedded in the cables to provide live
monitoring of the bridge's structural health.

« A Main Girder Lifted in Pieces: The bridge's main girder has a total
weight of 95 times that of China's largest transport aircraft, the Y-
20, making a single lift impossible. It was split into 93 segments,



each weighing over 200 tons. Using cable cranes, each segment
was carefully lifted and aligned from the canyon's center to its
edges, a process that had to account for unpredictable canyon
winds.
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The Legacy: A Tradition of Building Taller and Smarter

When engineers note that building the Huajiang Canyon Bridge was a
manageable challenge, it reflects confidence born from a 24-year legacy
of innovation in bridge building.
o 24 years ago (2001): China built its first world's tallest bridge,
coinciding with the launch of its first BeiDou satellite.
« 16 years ago: The Balinghe Bridge became the first mountain
bridge with a 1,000-meter span.
o 9years ago: The Beipanjiang Bridge on the Hangzhou-Ruili
Highway claimed the "world’s tallest" title.
o 6 years ago: The Pintang Bridge completed the world’s tallest
concrete pylon.
The Huajiang Canyon Bridge is the latest step in this progression,
incorporating smart technologies like real-time wind monitoring with



Doppler LiDAR and intelligent cable cranes that maintain millimeter-
level precision.

More Than a Bridge: Redefining Guizhou's Future

For Guizhou, the bridge is transformative. It reduces the travel time
across the Huajiang Canyon from over 70 minutes to just about two
minutes, connecting rural communities to broader economic
opportunities.

However, its function extends beyond transit. The bridge was designed
with integrated tourism in mind, featuring a glass sightseeing walkway, a
specialty coffeehouse on one of its towers, and facilities for extreme
sports like bungee jumping and paragliding. This "bridge-tourism
integration" model draws visitors to marvel at its scale, turning
infrastructure into an attraction.

The Huajiang Canyon Bridge is not an isolated project. Guizhou is now
home to over 30,000 bridges, a collection so vast and varied it has earned
the province the name "the Bridge Museum". These structures have
woven a highway network that turns a topographical disadvantage into a
developmental advantage. The old saying that Guizhou has "no three feet
of flat land" has been rewritten; its sky-high bridges have created a "plain
of highways," connecting people, boosting tourism, and writing a new
chapter for China's western development.

This is more than an engineering achievement—it is a story of how vision
and innovation can turn the most formidable obstacles into unparalleled
opportunities.



