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STUDY ON DEFORMATION VOLUM AND SOUNDNESS EVALUATION METHODS
IN LONGITUDINAL DIRECTION OF CUT AND COVER SUBWAY TUNNEL

Satoshi ITO, Shinji KONISHI , Kenichi ANAN and Hirokazu AKAGI

Tunnel deformation with settlement was found in part of the longitudinal direction of Tokyo Metro’s cut and cover
tunnel, The deformation is assumed to occur by settlement due to the melting process of frizzing method for
construction. However, because there are no details deformation records from construction, structural calculation for
quantitative estimation of the structure soundness could be carried out. For this reason, the existing stresses were
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measured by rebar stress measurement method using X-ray and existing strains of rebars were calculated by the results.
From the results, it was found that the position of neutral axis due to the measurement results is higher than the position
due to calculation without considering cracks. Namely, load resistance power of the tunnel can be judged in sound side
from the results. It’s considered that adding axis force in the longitudinal direction of the tunnel, namely appearance
axis force, contributes to the phenomenon. Then, the mechanism was investigated. In addition, settlement volume due
to the melting process of frizzing method was estimated by settlement data measured from 20 years after construction
and the strain distribution of the tunnel. By the method, the estimation method of deformation volume in the longitudinal
direction of the tunnel was described in the paper. Moreover, the crack distribution could be simulated by the estimated
settlement volume and structural calculation using the quasi three dimensional models and WCOMD, the two
dimensional structural calculation code for a RC structure. From the results, the checking method for load resistance
performance in the longitudinal direction of a tunnel was also proposed in the paper.
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