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CHARACTERISTIC BEHAVIOR OF AN EARLY-CLOSED TWIN TUNNEL IN
SQUEEZING GROUND

Shougo KIRIYAMA, Kenji OHSHIMA, Akio ASANO and Futoshi KUSUMOTO

The Horai twin tunnel passes through extensive poor rock masses that exhibit weak fault fracture zones
resulting in a short stand-up time. Tunnel excavation began with the standard tunnel support pattern DII.
However, on account of the competence factor for the section being less than 1.0, excessively large tunnel
displacements took place resulting in substantial deformation of the tunnel supports, requiring intensive
replacement of the supports. Based on the presumed earth pressures acting on the shotcrete and the re-
quired support strength estimated from the thick cylinder theory, high-strength tunnel supports were de-
signed, and full-face tunneling accompanied by bench cuts was employed such that the entire cross sec-
tion was ‘closed early’ within a distance of 1D (D indicates tunnel diameter) of the tunnel face. Subse-
quently, rectangular recesses were cut out of the closed tunnel walls to accommodate emergency equip-
ment.

As aresult, the validity of the proposed method has been proven by successfully securing the mechani-
cal stability of the tunnel support system without the tunnel deformation exceeding the allowable conver-
gence. In addition, the characteristics of mechanical behavior of an early-closed tunnel have been clari-
fied where the tunnel walls are cut out to form rectangular openings.
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