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Tidal flooding caused by rising sea levels
frequently affects the low-lying areas along the
northern coastal region of Semarang City, Central
Java, Indonesia. This is due to the impacts of
global warming, which have led to increasing sea
levels. Additionally, the area's geological formation,
consisting of fine-grained alluvial soil deposits in a
normally consolidated state, has caused the
ground surface to continually subside or undergo
consolidation. The occurrence of this tidal flooding
disaster has resulted in serious impacts and
substantial losses, including damage to
infrastructure such as roads, as well as to
residential and industrial areas in the region. In fact,
many factories have had to be shut down by their
owners due to the frequent flooding of the area by
seawater throughout the year. Consequently, the
Indonesian government is planning to construct a
giant sea wall to protect this area, which will also
serve as a toll road connecting Semarang and
Demak cities.

The proposed sea wall is designed with a
12-meter-high sand embankment, 140 meters
width, and 6.3 km length. The key challenge is the
very soft clay seabed conditions extending up to a
depth of 40-50 meters, as well as the demanding
natural environment with frequent storms and
strong sea currents that can easily cause erosion.
Therefore, a suitable and efficient construction
method is necessary during the sea wall building
period or when depositing the highly erodible sand
material. Consequently, a temporary cofferdam
structure with adequate elevation needs to be
constructed on both sides of the embankment,
allowing the filling work to be carried out safely.
The temporary cofferdam consisted of sand-filled
Gl-Tube, double-layered non-woven geotextile
tubes.

The GI-Tube structure was designed to be
placed above a manually installed 13 layered
bamboo mattresses. Due to the tight project
schedule, the bamboo installation could not be
done very neatly. There were some locations
where the bamboo was not properly installed with
potential to damage the GI-Tube structure along
with the persistent waves.

Despite all this, it was later found that only 2
geotextile tubes had broken and lost their shape,
while the remaining 289 pieces remained intact
and strong, even after being dynamically
punctured by the mattress bamboos.

The paper presents the GI-Tube’s work
sequence, from planning, implementation, and
final measurement. The GI-Tube design stage
starts from the selection process of the non-woven
geotextile material and the sand fill, so that this
construction can function properly. Furthermore,
the double-layer non-woven geotextile material
becomes an important point, where each geotextile
layer provides its own function according to the
field conditions and the available sand fill. This
method has been demonstrated to be a reliable
and effective solution in safeguarding the sand
embankment during the construction of the sea
wall, ensuring the embankment's protection from
wave impacts.

In conclusion, these geotextile tubes were
selected as they offered a practical, economical,
and durable solution for the temporary cofferdam
during the sea wall trial construction phase. It was
proven that GI-Tube can be easily transported,
filled with locally available sand, and easy to install
to create a stable barrier that is capable of
withstanding the intense hydrodynamic forces,
such as strong currents and powerful storm waves.



