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Poisson ratio 0.33 0.32 0.32 0.33 0.34 0.34
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THE OPTIMUM DISTANCE OF ROOF UMBRELLA METHOD FOR SOFT GROUND
BY USING PFC

Yusuke DOI, Tatsuhiko OTANI and Masato SHINJI

the roof umbrella method has been used as an auxiliary method to minimize the surface settlement of
ground. However, an ordinary design method of roof umbrella method established based on an
experiential technique. Moreover, all the ground soil between each forepolling pipes along the tunnel
cross section has intend to falling out by the roof umbrella method. In this study, the numerical
simulation by using PFC in which forepolling pipe diameter and distance between pipes change was
carried out the relationship between the cohesion and the height of shape. Finally we propose the
rational design of the roof umbrella method using this correlation.
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