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A Simulation of Arching Earth Pressure Exerted on Vertical Shafts through
Centrifuge Tests
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SYNOPSIS : In this paper, the centrifuge model tests were conducted for the sake of measuring
three dimensional arching earth pressure while two step excavation of the vertical shaft. The results
of the centrifuge model tests were compared to newly suggested arching earth pressure equation
proposed by Kim et al(2009) and two dimension earth pressure(Rankine). As the results, Measured
arching earth pressure revealed about 35 percentages of two dimension earth pressure(Rankine) and
almost same as that of newly suggested arching earth pressure equation.
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Quantity Prototype Model Quantity Prototype Model
Length n 1 Stress 1 1
Area n’ 1 Strain 1 1
volume n’ 1 Mass density 1 1
Velocity 1 1 Energy density 1 1
Acceleration 1 n Time(Dynamic) n 1
Mass n’ 1 Time (Diffusion) n’ 1
Force n’ 1 Time(Creep) 1 1
Energy n’ 1 Frequency 1 n
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