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A STUDY ON STRUCTURAL ANALYSIS METHODS FOR THE DESIGN OF
NON-CUTTING AND EXPANDING METHOD

Takuya Hieda, Tetuji YAMAGUCHI and Motoi IWANAMI

The non-cutting and expanding method is expected to add value to underground structures in the future,
such as for renewal of aging or deteriorating underground structures and construction of bypasses, and for
widening underground spaces in urban areas where it is difficult to excavate from the surface. However, no
rational design method has been studied to date, and no desigh method has been compiled for this method.
Therefore, the current design method is based on the mountain construction method, using 2D FEM analysis
to determine the specifications of the preceding and reinforcing supports. This design method is not rational
and economical based on an academic background. In the construction project that is the subject of this
study, there was a large difference between the design value of the cross-sectional force generated in the
support members and segments and the actual measured value. In this report, we attempted to improve the
accuracy of the analysis by using the "beam spring model” to clarify the complex and detailed structure of
segments, including openings, which was not clear in the two-dimensional FEM analysis used in actual
design. As a result, the stress distribution around the segment aperture was clarified.
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