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DEVELOPMENT OF NEW DEFORMATION-CONTROLLED DOUBLE LAYER
SUPPORT FOR TUNNEL EXCAVATION UNDER HIGH OVERBURDEN

Yoshinori KITAMURA, Yasuhiro YOKOTA, Kensuke DATE,
Yu KOIZUMI and Mori UTSUNO

It is indispensable to pay attention to the extent of yielding zone and the amount of rock displacement
carefully when a tunnel is excavated under high overburden pressure or in expansive rock conditions. In
case that tunnels are excavated in such conditions, two types of countermeasure have been employed in
Japan. The one is “tunnel excavation with advanced horizontal shaft”, and the other one is “tunnel exca-
vation with rigid double layer supports”. However, these countermeasures might be insufficient when a
tunnel cover is extremely deep and geological condition is very poor. On the other hand, yielding tunnel
supports have been developed and increasingly applied to high overburden tunnels in Europe. However,
these yielding supports may loose surrounding rock masses excessively. Therefore, the authors have been
developing a new “deformation-controlled double layer tunnelling support. This support can sustaine the
large tunnel deformation, and control/restrict the rock displacement based on the design value. In this pa-
per, the new concept of “deformation-controlled double layer tunnelling support”, which is comprised of
shotcrete, steel beam and rock bolt, is illustrated. And the performance of proposed materials is verified

with laboratory tests.
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