The Degradation M echanism and Time-dependent Behavior
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Abstract

Very weak sandstone may degrade when
it is exposed to an unfavorable environmental
condition. Its degradation usualy results in
a reduction in strength and stiffness. This
study attempts to investigate the micro-
structure change of very weak sandstone
subjected to degradation. The degradation
process was simulated by controlled seepage
and wet-dry cycles. This study develops a
permeability apparatus for determining the
permeability and controlling the seepage
through a specimen of soft rock. This
apparatus includes a flow pump with the
capability of applying back pressure to a
specimen.  After degradation, wave-velocity
measurement and unconfined compression
tests were carried out. Their microscopic
features were also examined. Image process-
ing enables the interpretation of the micro-
features (e.g., grain-particle, void, and infill).

Comparing the microstructure and
mechanical properties of specimens, it was
found that the strength of the very weak
sandstone decreases significantly  after
degradation, probably due to an increase in
micro-fissures. It was noted that large
particles tend to break into smaller ones, and
the particles angularity tends to decrease.
These changes may contribute to the decrease
in material’s strength.
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