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THE EXPRIMENTAL STUDY ON THE OPTIMUM PATTERN OF ROCK-BOLT AS TUNNEL SUPPGRT

Takashi Tuchiya Kanazawa Institute of Technology

Large scale loading tests are performed to study the tunnel reinforcing effects of rock bolts in a 60 cm
diameter tunnel bored through a 2.4 cubic meter model ground, and to establish the optimum
combination of numbers and lengths of bolts for the maximum tunnel support. To create plain strain
conditions the same as in the tunnel face, loading is performed through four planes by jocks
(100tf*16 sets per plane), the other two planes remaining rigid. The conditions of side pressure are
set at coefficients of 1.0 and 0.5. Tested are the following three combinations of bolts; 48 ten-
centimeter bolts per face at 8 cm intervals, 24 twenty-centimeter bolts, and 12 forty-centimeter bolts,
are tested. These combinations are chosen because the sum total length of reinforcing bolts is the
same in each case. The model ground consists of low strength sandy mortal with uniaxial strength of
approx. 1.0 MPa and internal friction angle of approx. 25° . A non-friction wall separates the
model ground at the center of the tunnel axis to enable the testing of two combinations on the both
sides under the same conditions. A different set of combinations is compared on a new model
ground. The displacement of the tunnel wall, the stress and strain of the model ground, and the
distribution of axial force of the bolts are measured, and the destroyed shape of the tunnel wall is also
observed. The results show that the optimum combination is a large number of short bolts.
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