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A Consideration about Influences of Residual Strength and Stress Path

on Stability of Excavated Slopes

Toshihide TOKUE

Mutsumi MOTOJIMA

Yoshihiro KITAHARA

CIVIL ENGINEERING LABORATORY
CENTRAL RESEARCH INSTITUTE OF
ELECTRIC POWER INDUSTRY

It seems that progressive failure plays an important role in the stability
of the slopes excavated in the soft rock masses such as weathered or weak-
bonded rocks. The mechanical background of the progressive failure is investi-
gated on the basis of past studies on the progressive failure in heavily over-
consolidated,fissured clays and clay shales by Skempton,Bjerrum,Bishop and
others. As a result,the following prerequisites for the progressive failure
seem to be summarized,

1. the lateral internal stresses are large (Ko is large),

2. the slope angle or the depth of excavation are so large that the distri-

bution of stresses and strains within a slope is not uniform,

3. the earth- or rock-materials of which slopes are composed are very brittle,

k. the recoverable strain due to the liberation of stresses is large,and others.

Considering the above results,the F.E.M.analyses about two slope models are
conducted in order to clarify;

1. how the stress path at the time of excavation influences the stress-distri-
bution within an excavated slope, and

2. how the brittleness of materials influences the stability of a slope.

Consequently, the following results are obtailned;

1. the stress-distribution within a slope is not significantly affected by
the difference between the values of Young’s modulus obtained by the tri-
axial tests under the decreasing stress condition simulating excavation or
under the increasing stress condition,and

2. the residual strength makes a great influences upon the slope stability
due to the progressive failure.
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