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Slope Behavior in Poorly Cemented Sedimentary Rock
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Abstract

Progressive failure often occurs in
poorly cemented soft-rock slope. Very
frequently, stress concentration may result in
local failure in the dlope prior to the
development of a full dliding surface,
followed by the fina large diding
deformation along the dliding surface. This
project aimed to study the residual strength of
poorly cemented rock and the slope failure in
regions of thistype of geology.

To investigate the residual strength of
poorly cemented rock, a hollow-cylinder
ring-shear device specially designed for
testing the residua strength of soft rock was
developed. An approach for data
interpretation with a simplified model was
also proposed. Various types of ring shear
tests, including constant-normal-force test,
constant-volume test, and repeated shear test,
were conducted to study the evolution of the
failure surface and the strain-softening
behavior of poorly cemented rock under large



shear strain.

Most dlope stability anayses only
consider ultimate failure of a slope. For
poorly cemented soft-rock slope, however,
the shear strengths at various locations on the
dliding surface are not fully mobilized at the
same time. With strain-softening behavior,

progressive failure often occurs. In this
research, those possible causes or
mechanisms  (e.g.,, random  strength

distribution, strain-softening behavior, GWT
change, weathering, and erosion, etc.) could
trigger progressive failure of soft-rock slope
were studied. Approaches for the numerical
simulation of the possible mechanisms for
progressive failure were suggested. With a

series of simulation of real slope-failure cases,

it appeared the analyses using the suggested
approaches could reasonably simulate the
progressive failure of soft-rock slopes.

Keywor ds. Soft Rock; Slope Failure;
Residual Strength; Ring shear test;
Progressive failure
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