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Reinforcement of Rock Masses (Part 1)

—Numerical Experiments on Effects of Rock Bolts—

Sumio Niunoya Kenichirou Suzuki

Makoto Maruyama Toshio Fujiwara

Abstract

Rock masses reinforced with rock bolts are required to be modeled as composites of “intact rock” and “joints.”
Numerical experiments carried out by the authors using crack tensors by solid models assuming isotropic and
anisotropic rock masses to gain an understanding of the number of joints crossed by rock bolts as the first step of

the study are reported here.

As a result, it is established that the number of joints crossed by rock bolts is affected by the densities and sizes

of joints in case of isotropic models.

Anisotropic models are additionally affected by joint direction.

There also

exists the problem of confirming the mechanical relations between sizes of joints and effects of rock bolts.
Studies show that the optimum direction of rock bolt driving can be predicted from evaluations of crack

direction and density.
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