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Geomembranes as hase isolation

advancements have been made in

our understanding of the behav-
ior of geosynthetic-soil systems under
static loads. Analytical procedures that
incorporate the static-shear strength
properties of geosynthetic-soil inter-
faces are used in the design of contain-
ment systems to ensure safety against
slope-stability failures.

Although increased attention has
been placed on static-stability concerns
associated with geosynthetic soil sys-
tems, the seismic response of facilities
that incorporate geosynthetics has not
been adequately addressed.

During the past two years, we have
been invelved in research on the
dynamic interface properties between
geosynthetics (Lahlal and Yegian,
1991, and Yegian and Lahlaf, 1992 a).
Laboratory static-shear strength tests
and shaking table tests were performed
to estimate the static and dynamic-fric-
tion angles, respectively, between dif-
ferent geosynthetics.

The static test results confirm the
observations made by other investiga-
tors—that the static-friction angle
between a smooth geomembrane and a
geotextile or another geomembrane is
small.

For example, the measured-friction
angles between a smooth high-density
polyethylene (HDPE) geomembrane
and a geotextile or between two smooth
HDPE geomembranes were 10.7
degrees and 11.9 degrees respectively.

Furthermore, when the geomem-
brane was slightly lubricated, the angle-
of-friction between two smooth HDPE
geomembranes  was  as  small
as & depgrees. Yegian and Lahlaf
{1992h) have demonstrated that the

n uring the past decade, significant

interface-shear strength properties
between smooth geomembranes are
very sensitive to handling. Merely
touching the geomembrane during test-
ing can leave enough perspiration on its
surface to lubricate it, thus significantly
reducing the measured angle of
friction.

The results of shaking-table tests on
geomembrane-geotexiile and geomem-
brane-geomembrane interface systems
demonstrate that under dynamic loads, a
limited-shear force is transmitted from a
geomembrane to a geotextile or to
another geomembrane.

Once this low-interface friction
force is exceeded, permanent deforma-
tions are accumulated along the
geosynthetic interface.

Thus, concern about the seismic
response of a geotechnical facility that
incorporates such geosynthetic systems
should be primarily associated with rel-
ative displacements thalt may accumu-
late at the geosynthetic interface during
the seismic event.

Because of the very low friction
angle between geomembranes, and the
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observation of sliding along the
geosynthetic interface during shaking-
table tests, the concern about the low-
interface friction angle can be an
advantage in certain situations during
an earthquake. This led to the develop-
ment of the concept of using two layers
of smooth geomembrane as base isola-
tion for seismic harard mitigation,

For example, the use of two sheets
of geomembrane along the bottom of an
embankment can isolate the embank-
ment from the earthquake ground
motions by allowing one geomembrane
to slide on top of the other,

The concept

of base isolation

For many years, structural earthquake
engineers have been developing
mechanical-base isolators for buildings
and bridges. Fundamentally, seismic
isolation of a structure is to achieve a
discontinuity between the ground and
the structure, so as to limit the levels of
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