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Effect of ground fissures on lining structure of tunnels and engineering
measures
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Engineering, Xi'an University of Technology, Xi'an 710048 , China)
Abstract: Under the influences of tectonic movement and groundwater change, the fissures in Xi’an area are widely distributed
at the concave junction of loess beam. The monitoring results of ground fissure movement show that the ground fissure
movement has experienced the stage of development, violent activity, slow deformation and stability. On the basis of
determining the relative settlement displacement of the upper and lower discs of the fissure movement, the structural measures
of the tunnel with ground fissures adopting the expansion section and setting the deformation joints are put forward. With the
development of the relative settlement deformation of the upper and lower plates of ground fissures, the lining structure of joints
produces vertical staggered displacement and rotational motion characteristics. In order to adapt to the displacement of ground
fissures and to meet the requirements of subway operation space, the concentrated distribution area of tensile stress and the

movement of lining structure of joints are produced in the inner arch waist of tunnel. The engineering measures of asphalt

concrete sealing deformation joints to prevent groundwater leakage are put forward.
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Fig.1 Distribution of ground fissures in Xi'an
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Fig.2  Stratigraphic profile of north-south direction of ground

fissures in Xi’an
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Fig.3 Stratum dislocation caused by ground fissures in Xi’an
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Fig.4 Schematic diagram of setting of deformation joints
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Fig.5 Schematic diagram of longitudinal slope adjustment of tunnel with ground fissures
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Table 1 Maximum predicted vertical displacements of ground
fissures (mm)
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7 300 450 12 100 150
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Fig.6  Surface settlements of free site under acting ground fissures
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Fig.7 Distribution of settlement at arch of lining structure and

on surface
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Fig.8 Distribution of horizontal displacement at vault and arch

bottom of lining structure along axial direction of tunnel
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Fig.9 Differential settlements of segmented lining near ground

fissures
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Fig. 10 Major principal stresses of linings
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Fig. 11 Minor principal stresses of linings
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Fig. 12 Scheme of reinforced asphalt concrete and anti-seepage

deformation joint structure
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Fig. 13 Model tests on deformation of asphalt concrete
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