Geotextile Tube Installation at Deep Waters using Innovative Methods
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Geotextile tubes are commonly used in
revetments and breakwaters in coastal protection
structures. Most of these are in relatively shallow
waters with water depth less than 15m. If the water
is very shallow (<5 m), empty geotextile tubes can
be laid on the seabed before being filled. For
slightly deeper waters (5 — 15 m+), one common
installation method involves dropping the filled
geotextile tubes from split bottom hopper barges
onto the seabed in a free-fall manner. However,
this method may not be suitable in deeper waters
because of the lack of accuracy in its placement
due to harsh waves and current conditions in deep
waters.

Research on geotextile tube installation at deep
waters was conducted, with the objective of finding
an optimal method that promises adequate
placement accuracy, speedy installation, and cost
effectiveness. Two innovative methods were
studied.

The first innovative method makes use of a
floating barge equipped with a high-capacity crane
to facilitate the lowering of a fully filled geotextile
tube onto the seabed. A lifting and holding system
(consist of load spreader, geogrid holding net, GPS
sensors etc.) was designed to assist in the lifting of
a 25m long filled geotextile tube by the crane and
subsequent lowering onto the seabed. A field trial
of this method was conducted in Singapore to
construct an underwater geotextile tube bund
consisting of 6 tubes stacked in 3 layers.
Monitoring sensors (i.e. strain gauges, pore
pressure transducers etc.) were installed on or
inside the geotextile tubes to monitor the
effectiveness of this installation process. In
addition, shape accelerometer arrays (SAA) were
installed beneath and above the bottom layer of
geotextile tube to monitor the ground settlement,
and the settlement of the bottom layer geotextile
tubes. The exact location of the tubes can also be
inferred from this settlement information obtained
from SAA. Results from instrumentation data and
observations showed that the high-capacity crane
barge option is an effective method for the
installation of geotextile tubes in deeper waters of
more than 15 m.

Taking the lessons learnt from the first method,
a second innovative method was developed, called
the “N-H Geotextile Tube Deep Water Installation
Method”. This method makes use of a pair of
mid-size conventional flat top barges, modified with
the addition of a series of winches on two banks of

the barges. The geotextile tube is first filled when it
is placed on a flat floater, between the two barges.
Upon the completion of filling, the tube will then be
lowered using the series of winches after removing
the floater. The specially designed lifting and
holding system used in the “high-capacity crane
method” was also further modified to fit into the
system here. Model tests were conducted.

A detailed analysis and comparison of both
methods were done. It was concluded that the
“N-H Geotextile Tube Deep Water Installation
Method” has a better overall score than the
“high-capacity crane method”, and especially
excels in terms of its high adaptability,
cost-efficiency and scalability.



