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Earth pressure of vertical shaft considering arching effect in layered soils

In-Mo Lee, Hong-Pyo Moon, Dea-Su Lee, Kyung-Ryeol Kim, Man-Sub Cho

Abstract A new earth pressure equation acting on the vertical shafts in cohesionless soils has been proposed by
modifying the equations proposed by others. In order to verify the modified equation, model tests which can control
uniform wall displacement with depth to radial direction were conducted. Model tests were performed with three
different wall friction angles and two different relative densities. The measured values were larger than estimated
values when assuming A =1; smaller than those when assuming \=1-sing. The parameter, \ is the ratio of
tangential stress to vertical stress and is the most critical value in proposed equation. A method which can estimate
the earth pressure on vertical shafts in layered soils is also proposed by reasonably assuming the failure surface
of layered soils and using the modified equation. In order to verify the proposed method, in-situ measurement data
have been collected from the three in-situ vertical shafts installed in layered soils. Most of earth pressures converted
from measured data match reasonably well with estimated values using proposed method.

Keywords: Earth pressure, vertical shafts, model test, layered soils, in-situ measurement data
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