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Earth pressures acting on vertical circular shafts considering
arching effects in c-¢ soils: 1. Theory

Do-Hoon Kim, Dea-Su Lee, Kyung-Ryeol Kim, Yong-Hee Lee, In-Mo Lee

Abstract Several researches have been done to estimate the earth pressure on a vertical circular shaft considering
three dimensional arching effect and verified them by conducting model tests. However, any equation suggested so
far is not applicable in case of multi-layered soils and/or ¢—¢ soils. In this study, new equation for estimating the
earth pressure acting on the vertical shaft in ¢—¢ soils is proposed. A parametric study is performed to investigate
the significance of the cohesion when estimating the coefficient of earth pressure in c¢—¢ soils and estimating earth
pressures in vertical shafts. A method which can estimate the earth pressure on vertical shafts in layered soils is
also proposed by assuming a failure surface in layered soils and using the modified equation. This paper is Part I
of companion papers focusing on the theoretical aspect of model developments; the experimental verification will
be made in Part II.

Keywords: Vertical shaft, coefficient of earth pressure, earth pressure, arching effect, c—¢ soil, multi-layered soils
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