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Fig.1 Propagation of crack, without bolting and the
distance between double tunnef centers is (a)1.6D
(b)1.8D (c)2.0D, respectively.
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Fig.2 Subsidence of inmediate roof level without boiting
(step1: before excavating Tunnel 2, step2: after
excavating Tunnel 2).
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Fig.3 Propagation of crack, with bolting and the distance
between double tunnel centers is (a)1.6D (b)1.8D
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Fig.4 Subsidence of immediate roof level according to
two cases, (a)1.6D (b)1.8D (D is tunnel diameter).
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