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Influence of Three Different Construction Methods on Shallow
Tunnel Under-crossing Existing Highway
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2. State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and Soil Mechanics ,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 3. University of Chinese Academy of Sciences , Beijing 100000, China)

Abstract: Construction method is one of the key factors to ensure the security of the excavation of tunnel. To figure out
the effects of construction methods on the tunnel excavation, numerical models are developed based on the FEM software
ABAQUS. And three construction methodsthe benching tunneling method, CD method and CRD method are considered to
analyze the characteristics of the distribution of stresses and displacements. The conclusions are as follows. Firstly, CRD
method has better ability in terms of controlling the deformation of surrounding rock compared with the other two methods
because of the smaller displacements of vault 5 cm and the bottom of the tunnel 6 cm respectively. Secondly, the dis-
placements of left hole are almost invariant while the right hole is excavated, which tells us that the interaction effects be-
tween two sides of tunnel are not obvious. Finally the influence of the tunnel excavation on the existing highway should
not be overlooked. And the settlements of the earth’s surface can reach 5.8 cm with the construction of benching tunnel-
ing, 2.7 cm with the CD method and 2.65 ¢cm with CRD method respectively.

Keywords: construction methods; tunnel intersection; surrounding rock stability; settlement of the earth’s sur-

face
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