(80 T B M o Jita 1ok = B2 1 32 8k & B HN SN oo 5 88

PRI (HK)  EERA ORLERT. ExA Ritklz
wERER(R) ERH  RE ) E2R ¥ Z
WORETFEM ER8  PIE

Study on penetration of tunnel boring machines affected by interaction

between rock characteristics and machine factors

Koji ISHIYAMA, Noriyuki ARAI, Nishimatu Construction CO., LTD.
Tsutomu INABA, Toru HIRANO, Nishimatu Construction C0., LTD.
Koji NAKAGAWA, Yamaguchi University

Abstract

The tunnelling method using a TBM (Tunnel Boring Machine) has many advantages but it has not
been widely applied in Japan. Japanese geological conditions are so complex that a TBM can not
adapt to the rapid changes in geological conditions. Further, the predictions of geological
conditions are not precise.

Investigation have been carried out on two tunnels in order to find out how the penetration of
TBM was affected by the interaction between rock characteristics and machine factors. Statisti-
cal analysis have been carried out to select the factors which have a significant effect on the
penetration, Futhermore, penetration tests have been carried out in a tunnel in Hong Kong. The
object of these tests was to find the relation between thrust, torque and penetration at a
number of short constant force intervals during constant geological conditions.

Our investigations and tests show that the penetration is mainly affected by the thrust and
those cracks which have an effective orientation with respect to the tunnel face. Penetration
depends exponentially on the thrust and the torque is proportional to the penetration, if there
is no change in rock characteristics.
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