Utilization of a Mechanically Stabilized Earth Embankment with Wrap-around Facing as Slope
Stabilization for a Collapsed Road within a Geothermal Power Plant in Leyte, Philippines

Keywords: landslide, slope failure, slope remediations, geotextile, mechanically stabilized earth

embankment, geothermal power plant

A Geothermal Power Plant (GPP) in Leyte,
Philippines is highly susceptible to various
geohazards including landslides, debris flow, and
ground shaking. The susceptibility of the project
site to these geohazards is attributed to its
proximity to the Philippine fault, the climatological
conditions, and its regional geology. The Philippine
Fault, a ~1,250-km-long active fault with several
surface-rupturing earthquakes in the past 200
years, transects the whole Philippine Archipelago
including Leyte Island (Tsutsumi and Perez 2013).
According to the Philippine climatologic map, Leyte
is classified under Type IV climate with rainfall
being more or less evenly distributed throughout
the year. The slopes are underlain by volcanic
rocks, consolidated pyroclastic rocks,
hydrothermally altered clayey soils, and residual
soils.

This paper focuses on a case history involving a
rainfall-induced landslide with an approximate
height of 35 meters along an access road in the
GPP. At the crown of the landslide, an existing
pipeline, which is a critical component in the
operation of the GPP, is at risk. As such, the
assessment of the stability of the slope and
determination of appropriate mitigating measures
to minimize the risk is warranted.

Fig. 1. Digital Terrain Model of the Landslide

The Limit Equilibrium Method (LEM) was
utilized to assess the performance of various slope
remediation schemes under static and seismic
conditions. Results of the analysis show that the
slope is generally stable under static condition with
moderate saturation and under pseudo-static
condition with low saturation. However, at static
condition with high saturation, an inadequate
Factor of Safety was obtained, validating the cause
of slope failure.

Schemes using gabions and soil nails with
gravity-type retaining walls to build up the road
were considered. However, to optimize the
materials on site, reduce construction costs, and
avoid deployment of heavy equipment, the use of a
mechanically stabilized earth (MSE) embankment
with a wrap-around facing was deemed more
feasible. Provision of subsurface drains to prevent
porewater pressure build-up and gabions as toe
wall were also recommended.

The MSE embankment has withstood several
rainfall events and ground shaking for the past 13
years. This is a verification that with the proper
engineering solutions, long-term stability of even
the most challenging slopes can be attained.
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