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Effectiveness and Laying Method of Filter Layer as the Restoration and Recurrence
Prevention Measure for Cavity Collapse Caused by Coastal Internal Erosion

Kenta KUDAI*
Shinji SASSA**
Soonbo YANG ***
Yuki WADA****

Synopsis

As a countermeasure against coastal internal erosion of ground behind seawalls and quay walls, a
method using a two-layer filter, i.e. upper filter layer to prevent internal erosion of backfilling sands
and lower filter layer with relatively large grain size to keep stability on backfilling stones, has been
developed and put into practical use in the construction of new port facilities. Since the geotechnical
filter is crushed stone, it is able to follow deformation under various dynamic external forces acting
on the waterfront area such as earthquakes, waves, and currents, and can stably and continuously
deter coastal internal erosion. Therefore, the geotechnical filter is considered to be effective not only
in prevention of cavity collapses in newly constructed seawalls and quays, but also in the restoration
for cavity collapse in existing coastal facilities.

The purpose of this study is to investigate the application of the above method to the restoration of
the cavity collapse caused by coastal internal erosion. Two restoration methods were devised,
depending on the depth of the location of washout, as follows. In the case of coastal internal erosion
occurring deeper than the low-tide groundwater level, the two-layer filter is filled into the sinkhole
due to the cavity collapse in the form of the lower filter layer being surrounded by an upper filter
layer with appropriate layer thickness. On the other hand, in the case of coastal internal erosion
occurring at a relatively shallow depth and when the ground around the location of washout is
unsaturated during low tide, the two-layer filter is placed to cover the origin of the coastal internal
erosion by excavating the residual backfilling sand in the sinkhole during the exposure period.
Prototype-scale visualization tests demonstrated that the two-layer filter with appropriate grain sizes
can prevent recurrence of coastal internal erosion even under strong hydrodynamic forcing in both
restoration methods. This research shows effectiveness of the two-layer filter as the restoration and

recurrence prevention measure for cavity collapse caused by coastal internal erosion.
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