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Study of effects of foam concrete preset deformation layer on
long-term stability of deep soft rock tunnel
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Abstract: Uniaxial and triaxial tests of foam concrete show that the foam concrete which has the capacity of high compressibility can
be used as filling material between primary support and secondary lining in deep soft rock tunnel. And the effects of this filling
material which is called preset deformations layer on long-time stability of Yi-Ba expressway is studied. The results show that the
creep deformation of surrounding rock in deep tunnel still increase after the construction of secondary lining; and it is hardly to be
controlled by the method of increasing the thickness of lining; besides, the secondary lining is more easily destroyed by deformation
pressure. However, preset deformation layer of foam concrete is able to decrease the deformation pressure on secondary lining by

absorbing the creep deformation of rock. As a result, long-term stability of deep soft rock tunnel can be guaranteed by much thinner

secondary lining.
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Fig.1 Air bubble in foam concrete
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Fig.2 Uniaxial test results of foam concrete
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Fig.3 Destroyed pattern of uniaxial test of foam concrete
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Fig.4 Hydrostatic compression test
results of foam concrete
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Fig.5 Destroyed patterns of hydrostatic compression test
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Fig.6 Disintegration of surrounding rock
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Fig.7 Triaxial creep test result of surrounding rock
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Fig.8 Comparison of creep rates of different
deviatoric stresses
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Table 1 Creep parameters of surrounding rock
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Fig.9 Numerical fitting results of creep test
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Fig.10 Yield surface of crushable foam
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Table 2 Mechanical parameters of foam concrete
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Fig.11 Preset deformations layer in scheme 2
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Table 3 Mechanical parameters of rock and lining
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Fig.12 Variations of creep deformations of surrounding

rock in two schemes
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Fig.13 The creep damage zone of surrounding
rock in two schemes
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Table 4 Results for different depths of foam concrete
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