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(43) Comparing Calculations Regarding Tunnel Reinforcement Effect

of Systematic ROck-Bolts with Results of Large Model Tunnel Tests

Railways Technical Research Institute,JNR
Takashi TUCHIYA
Noriaki YASUDA

We have made some tunnel model tests on reinforcement and non-reinforcement with
systematic = rock-bolts. The results are reported at this sysmposium and published
in another paper. In the present paper, we compare calculations using 3 kinds of
material non-linear models i,e, Hibino & Shoji’s non-linear model, bi-linear model,
tri-linear model.

The results obtained are summarized as follows.

1) About Hibino & Shoji’s non-linear model

Deformations of tunnel wall calculated with proper values of Eo and n, approxi-
mately ageree with measured results. But distribution of stresses in-artificial
rock medium differs from measured results.

2) About bi-linear, tri-linear models

Strain and stress distributions on artificial rock medium in calculatation
approximatery agree with measured results. But behavior of deformation is almost
linear, and differs from non-linear behavior in measuredwresults.

3) The results of calculations using slide joint elements agree better with measured
deformation and bolt axial force than the results not using such elements.

4) We have not discovered any model as yet in which the all kinds of measured values
coincide , and we think it apropriate to use Hibinos & Shoji’s non-linear model,
because deformation is related to stress of lining, and so it is important for
design.

5) Tri-linear one, however would provid, an ideal tool, when coupled in future with a
dilatancy model or a cracking model which could better represent strain of neigh-

bour zone of wall.
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