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Horizontal Stress Based on the Calculation of Lateral Stress Ratio
in Unsymmetrical Space
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Abstract

The backfilled space can have various shapes such as vertical or lateral symmetric, unsymmetric slope depending
on field conditions. Kellogg (1993) suggested the different equations for the backfill earth pressure and the lateral stress
ratio considering that the stresses are different between the symmetrically sloped backfilled space and the vertical one.
Kellogg (1993) assumed the stress generated on sloped wall surface as the simple internal friction angle of backfilled
soil. However, Moon (1997) suggested modified Kellogg equation assuming that stress behavior in the sloped wall will
be varied according to the rotation angle of principal stress and the friction of sloped wall surface. This study has
compared and investigated the horizontal stresss of unsymmetrical backfilled space numerically and experimentally
obtained when Kellogg lateral stress ratio is appled to and when average lateral stress ratio considering unsymmetric
backfill slop of left and right are applied to the modified Kellogg equation. It is shown that the horizontal stress on
the sloped wall has good match numerically and experimentally in the modified Kellogg equation when Kellogg's lateral
stress ratio in symmetric condition is applied to the unsymmetric condition. But the horizontal stress on the vertical
wall shows disagreement numerically and experimentally. The horizontal stress results in good agreement numerically
and experimentally when the average lateral stress ratio of left and right at unsymmetric slop as applied to the modified
Kellogg equation. Therefore, it is estimated that the application of the average lateral stress ratio to the left and right

wall should be considered when backfilled space formed unsymmetric conditions.
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