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The railway frozen in time

At dawn, mist blankets the valleys of Alishan as a red train moves
steadily along the tracks. This century-old railway has long been a
passage through history, carrying countless memories. However,
since 2009, typhoons have battered the railway, leaving tracks
damaged, stations abandoned, and trains motionless, as though
time had stood still. The railway remained silent until a dedicated
team, including a professor from our university, stepped in to
restore it. After years of effort, this once-frozen railway finally
resumed full operation in 2024.

Professor Jyh-Jong Liao, who previously taught in the Department
of Civil Engineering, has retired and now serves as a Visiting
Professor at the university’s Disaster Prevention and Water
Environment Research Center. His steady demeanor and
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composed presence reflect years of experience working with
the land. When discussing the restoration of the Alishan Forest
Railway, he did not focus on the devastation caused by the
disaster. Instead, his calm tone made it feel as though he was
recounting a prolonged effort, a test of endurance against time,
nature, and engineering challenges.

Every step of the reconstruction, from assessing landslides to
reinforcing tunnels, was crucial to securing the railway’s future.
Yet, Professor Liao's role went beyond technical restoration. It felt
as though he wasn't just rebuilding a railway, but restoring the
connection between people and the mountains. As | sat across
from him, listening to his reflections, | could almost see it—the
hillside scarred by the typhoon, the devastation before him, and
the challenge of finding a way to reconnect the railway with the
land and the people who rely on it.
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Professor Jyh-Jong Liao
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The Alishan Forest Railway was completed in 1912, officially
opening for service between Chiayi and Erwanping. For over a
century, this railway has wound through misty peaks and climbed
towering mountains, carrying the marks of history along its route.
The red train departs from the Chiayi plains, following its twisting
path through lush tea fields and dense bamboo forests.

As it ascends, the air grows cooler, and the landscape transforms:
farmlands disappear into drifting fog, giving way to towering trees.
When the train finally reaches the high-altitude station, the crisp
mountain air is filled with the scent of damp earth and pine. This
journey, spanning both landscapes and time, transports travelers
into a world that feels untouched and timeless.

The Alishan Forest Railway is managed by the Forestry and Nature
Conservation Agency (FANCA) under the Ministry of Agriculture.
During our conversation, Professor Liao explained how he first
began collaborating with government agencies.

As Taiwan's economy grew, infrastructure projects expanded. To
prevent competition with the private sector, the government
encouraged private companies to undertake large-scale projects
and outsourced portions of the design and construction. To ensure
quality, agencies began inviting external experts to review plans and
oversee implementation. This opened the door for Professor Liao’s
collaboration with multiple government departments, where he
contributed to planning, supervision, and project reviews, including
the restoration of the Alishan Forest Railway.

“The Alishan Railway was nearly destroyed when Typhoon Morakot
struck,” Professor Liao recalled, his voice steady as he reflected on
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Professor Liao discusses restoration plans
with his team.
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After Typhoon Morakot, the team carefully

made their way along the mountainside to
assess the damage
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the aftermath. In 2009, the typhoon brought relentless rainfall to
the mountain region, dumping over 2,000 millimeters of rain within
days. Floodwaters surged through the valleys, carrying boulders and
debris that tore through the once-stable railway foundation.

Examining a railway map, Professor Liao pointed to a spot and
said, “Right here—Erwanping Station. The disaster was officially
classified as a ‘major landslide at Erwanping’ Over 130 hectares of
mountainside collapsed, completely reshaping the landscape.”

Days of unrelenting rain had weakened the slopes until, with a
thunderous roar, they gave way. A massive wave of trees, rocks,
and soil crashed downward, swallowing the railway in an instant.
Without any embellishment, his words alone painted a stark picture

of the devastation.
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After Typhoon Dujuan struck, the tunnel was damaged by landslides and debris.
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Waking the slumbering railway

“After Typhoon Morakot, the Alishan Forest Railway suffered
extensive damage and was forced to suspend operations until
restoration efforts gradually got underway,” Professor Liao
recalled. That was when he became involved. The Forestry
and Nature Conservation Agency (FANCA) first prioritized the
repair of lower-altitude sections between Chiayi and Zhuqj,
as well as tracks within the Alishan National Forest Recreation
Area. They then moved on to constructing a new Tunnel No.
46 between Pingzhena and Erwanping stations. This tunnel
replaced a previously unstable section of the railway and became
the longest tunnel on the entire line. However, due to its
complexity, a detailed survey and evaluation were required before
reconstruction could proceed to ensure safe train passage.

Professor Liao played a crucial role in the process, conducting on-
site assessments, evaluating consulting firms, and reviewing design
proposals to ensure the feasibility and safety of the tunnel project.
"From the very beginning, | helped FANCA select the right
consultants and review their designs to keep the project moving
forward," he explained.

As the restoration work steadily progressed, full service was
originally scheduled to resume in 2015. However, just as years
of effort were about to pay off, Typhoon Dujuan struck Alishan.
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The restoration of Tunnel No. 42 represents a significant
milestone toward full line operation.
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the future.

"Then came Typhoon Dujuan in 2015," Professor Liao said,
shaking his head as he recalled the impact. This time, the damage
occurred between Shizilu and Pingzhena Stations, where Tunnel
No. 42 suffered two major collapses, leaving a total of 55 meters
of destruction.

"l remember just returning from a conference in Japan when
I received a call late at night from a technical specialist at the
Forestry and Nature Conservation Agency. He asked if | could
join them the next day to assess the damage in the mountains,”
Professor Liao recalled.

Early the next morning, the team departed from Chiayi High-
Speed Rail Station and made their way up the mountain. Professor
Liao described the devastation he saw. "The open-air tunnel was
completely destroyed. Massive boulders, several meters in size,
had tumbled down from hundreds of meters above, wiping out
the foundation. The entire tunnel was torn apart, leaving a gaping
hole, with no trace of the railway bed remaining."

The extent of the destruction required a complete reassessment
of the restoration and reopening plans. Professor Liao analyzed
the causes of the collapse and worked closely with the team to
determine the best course of action, overseeing the process from
feasibility studies and design to construction. The restoration
project spanned nine years, from the disaster in 2015 to the full
reopening of the railway in 2024. After extensive surveys, planning
adjustments, and continuous refinements, this vital railway was
finally revived.




36

W5
\|
/l
\|
/|
b

Chushan Station
after restoration
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What truly matters in restoring the railway?

"During this period, my main responsibilities included planning
the construction process, selecting contractors, and reviewing
design plans," Professor Liao said in a matter-of-fact tone.
However, these decisions were critical to the safety and future of
the railway. In addition to providing technical guidance, he placed
great emphasis on mentoring the next generation of engineers.
With a smile, he added, "At the end of the day, I'm still a teacher”

Throughout the project, he led young engineers and the Forestry
and Nature Conservation Agency (FANCA) team, guiding them
through planning, design, procurement, and supervision while
helping them develop a comprehensive understanding of railway
project management. He also trained consulting firm personnel,
ensuring that professionals with master’s degrees and engineering
certifications gained hands-on experience in surveying, analysis,
and design, preparing them for future infrastructure projects.

Professor Liao’s contributions extended beyond restoration. He
also championed the need for a long-term monitoring system.
"A railway needs regular checkups, just like people need medical
examinations,” he said. He recommended that FANCA implement
Light Detection and Ranging (LIDAR) technology to conduct
high-precision measurements, track terrain changes, predict
potential risks, and establish priority repair plans.

After the railway was fully reopened, Typhoon Gaemi struck.
With this monitoring system in place, the impact was minimized.
Train services were suspended for only a month to allow for
minor debris removal, fallen tree clearance, and environmental
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restoration before resuming. This demonstrated the system’s
effectiveness.

As the interview drew to a close, Professor Liao reflected on
what he took the most pride in—not just restoring a railway
battered by storms, but guiding young engineers and officials
through the process, helping them grow. “I always tell them that
engineering isn't just about identifying problems; it’s about finding
solutions. The restoration of the Alishan Railway was never a
smooth journey. Typhoons, landslides, and limited resources
posed constant challenges. The key was to keep moving forward,
ensuring the railway could operate safely rather than remain in
limbo.”

He spoke with humility, as if his role was just a small part of a
larger effort. However, this was more than modesty. It was the
reality of what he had achieved. Restoring the railway was only
one part of his accomplishment. A new generation of engineers
also emerged, equipped with the skills and mindset to take on
future challenges. At the ceremony celebrating the full reopening,
President Lai Ching-te presented Professor Liao with a certificate
of appreciation in recognition of his contributions to the project.

Today, the red train winds through the mountains once more, its
whistle echoing through the mist as if telling the story of all the
challenges this railway has overcome. Professor Liao and his team
did not perform miracles. They tackled each challenge step by
step, ensurlng the railway continued moving forward despite the

erelmay mever be.a perfect solution, but through
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