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Smulating of Tunnel Excavation by means of
Spatial O pposite L oadngM ethod

HU Qing-an', QU | Gang', JANG L i-jur’
(1 College of Highway Engineering, Chang’ an U niversity, Xi’ an 710064, China;
2 Highway Bureau of Xuchang M unicipality, Xuchang 461000, Henan, China)

Abstract: On basisof the irrationality of the material non-linearity and geametry non-linearity considered in the calcula-
tionsof the numerical analysisperformed to smulate the step-by-step excavation of the tunnels by means of supermposition
method, the article proposes a gatial opposite loading method for the numerical smulation of the excavation of tunnels
by finite eleanentmethod A ccording o the excavation steps, aopropriate proportions of the pressing stresses acting on
the excavation face are converted into loads in opposite directions  as to smulate the stress releasing of the surrounding
rock mass during tunnel excavation By meansof the presented method, real and convenient smulationsof the consecu-
tive variations of the forces of the structures and surrounding rock masses during the tunnel excavation can be achieved
and non-linear analysis can be made without difficulty.
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Fig 3 Curve of variations of vertical digplacament of tunnel
miver mEcwnge crovn where steel arches are installed
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Fig 1 Model of part of tunnel excavation profile
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4 Fig 6 Curve of variations of deflectionsof tunnel crovn at exca-
Fig 4 Curve of variations of minimum principal stressof primary vation face
reinforceanent where steel arches are installed
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Fig 5 Curve of variationsof maximum principal stressof primary )
reinforcenent where steel arches are installed
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