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Influence of passive soil arching effect on matching error of earth pressure cells

ZHANG Hai-feng, MA Bao-song, WANG Fu-zhi
(Faculty of Engineering, China University of Geosciences (Wuhan), Wuhan 430074, China)

Abstract: In measuring free-field in-situ stresses, the passive arching effect is aroused over the cylinder surface of earth
pressure cells because the stiffness of the pressure cell shell is much greater than that of the surrounding soil. Partial soil weight
is transformed to the pressure cells owing to the passive soil arching, resulting in larger measuring values of earth pressure.
According to the soil arching theory, an equation for calculating the measuring error induced by the passive soil arching is
deduced. Compared with the existing formulas, the new equation includes soil friction angle and cohesion rather than the elastic
modulus, and reveals the interaction between the soil and the pressure cell. It is helpful to increase the compactness of the soil
surrounding the pressure cells, and to decrease the density of the soil upon the pressure cells for weakening the passive soil

arching effect. Moreover, enlarging the diameter ratio of pressure cells to cell diaphragm can diminish the influence of the

passive soil arching.
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Fig. 1 Soil arching mobilized by interaction between earth
pressure cell and soil mass
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Fig. 2 Depths of equal settlement surface under different

settlement ratios
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Fig. 3 Relationship between measuring errors and different equal
settlement surfaces induced by passive soil arching effect
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Fig. 4 Velocity characteristics induced by passive soil arching
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