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EVALUATION OF VERTICAL EFFECTIVE EARTH PRESSURE
FOR SHIELD SEGMENT DESIGN IN MEDIUM STIFF CLAY

Yoshihiro ITO, Sacko SHINOGUCHI, Shigeaki OKA, Alireza AFSHANI,
Shunsuke KANEKO, Jin SAITO and Hirokazu AKAGI

At a depth of about 40m near the central Tokyo bay, the medium stiff clay with the N-value of 4 to 8
which is represented by the No.7 formation distributed. In this case, if the segment is designed on the safe
side according to the standard specifications for tunnel, the segment thickness may become unreasonably
large, because it is necessary to adopt the total stress conditions with full overburden pressure. On the other
hand, in the previous field measurement results of earth pressure and water pressure acting on a shield
segment in medium stiff clay, it has been reported that the hydrostatic pressure mainly acts on the segment
and the vertical effective earth pressure is less than the overburden pressure. Therefore, in this study, the
measurement results of earth pressure and water pressure in medium stiff clay have been numerically ana-
lysed using two-dimensional rigid-plastic modelling. In addition, we propose a method for calculating ver-
tical effective earth pressure by the rigid-plastic finite element method and generalized simple numerical
method based on the principle of virtual work rate.



