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Abstract

It is experimentally clarified that the stability of adjacent tunnels is improved by the
anchored rockbolts, after examining the mutual influence and stability of tunnels excavated
adjacently using the base friction model test. The rockbolts in the expenment are modeled
with the consideration of their mechanical properties and similarity laws. First, in the case
of excavating a single tunnel, the optimum density of bolts which can stabilize the rock
mass around the tunnel is experimentally decided. Second, in the case of the adjacent
tunnel be excavated parallel to the existed tunne! reinforced by the same density of bolts,
the behavior of surrounding rock mass and the pillar between the both tunnels are clarified
and the adaptation to the density of rockbolt in the adjacent tunnel is verified. Moreover,
by changing the distance between the centers of double tunnels, the optimum anchored
densities of bolts are clanified quantitatively.
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Fig. 1 Bolting patterns in the single tunnd,
(a) 12 bolts, (b) 15 bolts and (c) 18 bolts,
the length of bolts is 4m.
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presumed plastic zone

Fig. 2 Propagation of crack and plastic zone,
(a) without bolting, (b) with 12 bolts,
() with 15 bolts and (d) with 18 bolts.
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pattern 1

pan;am 2

pattern 3

Fig. 3 Bolting pattem in the adjacent tunnels,
the length of bolts is 4m.
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' Fig. 4 Propagation of crack and plastic zone,
(a) pattemn 1 and (b) pattem 2.
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Fig. 5 Propagation of crack and plastic zone,
(a) pattem 2 and (b) pattem 3.
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Fig. 6 Vertical displacement on each measuring line,
the distance between the centers of adjacent tunnel is 1.8D.
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AR, bR the distance between the centers of adjacent tunne} is 1.6D.
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