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DESIGN AND CONSTRUCTION OF NATM TUNNEL CROSSING THIN COVER BELOW THE RIVERBED
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The Construction ofrthe Third Shibisan Tunnel of Kyusyu Shinkansen line applied the NATM method
to excavate tunnel three meters below the riverbed of the IKAWA river. The preconstruction investigation
proved that the ground was categorized as alternation of strata on sandstone and shale which consisted
primarily of sand rock of Shimanto group through the underground section, while it consisted of fracture
zone which contained multiple cracks through the section below the riverbed. It was a major challenge
of this project to construct a 1035 meter section of the tunnel through the ground which contained fracture
zone and with only three-meter-thick cover below the riberbed. To overcome this challenge, we designed
the tunnel linings as a water-tight structure, and applied Grouted forepilling system ( AGF method :
L=12.5m, @5 cycles ) as a supporting method to stabilize the tunnel face during the excavation stage.

This paper will introduce the methods used in the design of this tunnelling, the excavation methods of

the tunnel below the riverbed, and the effects of the supporting method on the stabilization the tunnel face.
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