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Abstract: Basalt fiber is a kind of inorganic material, which is effective and environmentally friendly. Basalt fiber concrete has
important mechanical advantages to control the deformation of soft rock tunnels because it has functions such as strengthening,
toughening, crack resistance and so on. Through the indoor model tests on mechanical behaviors of reinforced concrete and
basalt fiber-reinforced concrete, the bearing characteristics of lingings of basalt fiber concrete linings are investigated. The test
results show that compared with that of the reinforced concrete lining, the initial crack load of the basalt fiber concrete lining
increases by 20 percent. The lining structure gets tougher after it is mixed with basalt fiber, moreover, after occurrence of the
initial crack, the linings can also bear larger bending moment and deformation. The bearing characteristic curves of linings of

the reinforced concrete and basalt fiber concrete exhibit linear change before the initial crack. After the initial crack, the curve

EE&TH: EXRARFEZEETHE (51408008, 51478277); EHxE+
TLRHE B H (2012BAK09B06 ) [H 5% 5 s 3 il BF 78 & & it %l

of the reinforced concrete rises slowly before rapid
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deformation ability as soon as possible. The research results are extremely important to the control of large deformation of soft

rock.
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Fig. 1 Sericite phyllite
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Table 1 Test contents
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Table 2 Test results of compressive strength
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Table 3 Test results of flexural strength
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Table 4 Test results of flexural toughness
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Table 5 Similarity ratios of main quantities
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Table 6 Physico-mechanical parameters of similar materials of

surrounding rock
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Table 7 Physico-mechanical parameters of linings
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Fig. 5 Test sensor
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Fig. 7 Arrangement of measuring points
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Fig. 8 Cracks in lining of reinforced concrete
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Fig. 9 Distribution of cracks in lining of reinforced concrete
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Fig. 10 Cracks in lining of basalt fiber-reinforced concrete
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Fig. 11 Distribution of cracks in lining of basalt fiber-reinforced

concrete
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Fig. 12 Change curves of radial pressure and load
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Fig. 13 Change curves of radial displacement and load
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Fig. 14 Bearing characteristic curves of lining structure
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