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Dynamic Response Analysis on the Asphalt Concrete Composite
Lining Structure in Tunnel near Ground Fissure
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Abstract:In order to avoid the destroy of segmented lining structure caused by displacement of
ground fissures in the tunnel of Xi'an metro, a new technology which use the creeping asphalt
concrete composite lining between the initial lining and the permanent lining is adopted at the po-
sition of ground fissures. In this paper, using the 3D finite difference numerical method, the
structure of soil mass, the elastic-plastic deformation property of soils, the construction process
of excavation and lining support, the visco—elastic— plastic property of the asphalt concrete lin~
ing and the relative displacement between both blocks of ground fissure are simulated. The me-
chanics behaviors of the tunnel at ground fissure area with and without the composite asphalt con-
crete lining structure are analyzed. The results shows that the horizontal displacement of segmen-
ted inner lining structure become smaller, the tension and compression action forced on the seg-
mented lining are reduced, because the creep deformation of the asphalt concrete lining adjusts
and improves the stress state of the lining structure.
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Fig. 1 Sketch of composite asphalt concrete lining

structure on the section along the tunnel.
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Fig. 2 Models for calculation.
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Fig. 4 Vertical displacement boundary of ground fissure.
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