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The effects of spiral support on the Geo-Dome in model tests and FEM analyses
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Deep underground space (Geo-Doms) is under planning. Main supporting system of Geo-Dome is the
use of the ring compression effect by the surrounding spiral tunnels around the Geo-Dome.

In order to validate the ring compression mechanism of the spiral tunnels, model tests were performed
by changing the pitch of the spiral tunnels. Model test apparatus is the cylindrical shaped chamber
(diameter:150cm, height:70cm) which is possible to apply vertical and horizontal stresses to the model
ground independently. Cylindrical hole in the model ground (diameter: 20cm) was supported by the inner
pressure at the beginning of the tests. By decreasing this inner pressure, soil deformation was measured
at the boundary of the ground, and the tensile forces of spiral tunnels were also measured by the strain

gauge on the spiral tunnels. Moreover, FEM analyses were performed to simulate model test results.
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