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APPROACH FOR F.E.M. ANALYSIS CONSIDERING

PROCESS OF TUNNEL -EXCAVATION

By Yonezi Kano, Haruo Fukushima,

Noriyoshi Kaneko

Abstruct

On the excavation of underground structures (ex. tunnel), the safety and the
economy obey the correct evaluation of "Lining" and "Ground" around the tunnel.

To evaluate the behaviours correctly, F.E.M, non-linear program was developed
under the several factors which make influence to the behaviours. The factors are

A) Arrangement of excavation

B) Stress release ratio varied by tunnel advance (support effect of the face)
C) 1Installation timing of support system

D) Behaviours of young shotcrete

E) Reduction of loading capacity of rockbolts by slip

F) Damage zone by blasting, etc.

Three tunnel examples were calculated about the following items under valiable
loading of excavation,

1) Tunnel convergence

2) Settlement of tunnel crown

3) Stress distribution of lining
4) Crack condition

The former three items are considered satisfactory in comparision with the mea-
sured value. 1In case of the analysis of "Crack condition', however, the estimation
of tunnel lining model (ex. shotcrete, rockbolt) must be studied still more.
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