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A Study on Earth Pressure in Unsymmetrical
Narrow Backfill Space
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Abstract

The horizontal and vertical earth pressures in backfill space which is narrowly excavated like ditch
are affected by the shape of ditch backfill space and the wall friction between excavated surface and
backfill soil.

In this paper, for the excavated surface the Handy’s equation of a symmetric vertical case and the
Kellogg’s equation of a symmetric sloped one are modified to show the minor principal stress arch
for the unsymmetrical excavated backfill space. Compared with the soil test box result, a similarity
in magnitude and distribution of backfill earth pressure shows that the earth pressure has been
observed. The backfill earth pressure in unsymmetrically sloped space has been shown twice as much
as the one in vertically excavated space and also remarkable decline of arching for the former case.

It is verified that the earth pressure equation should account the shape and size of backfill space
to calculate the earth pressure for similar structure to the one handled in this study.
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STRESSES AT A,B,C

DIRECTIONS OF MINOR
PRINCIPAL STRESS

(a) Krynine construction of Mohr
circle to show arching stresses
at rough wall

(b) Continuous inverted arch
defined by trajectory of
minor principal stresses

(c) shear line direction and
randomized shear, y sand t
to give net vertical movements
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