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Abstract: There are more and more super large section tunnels. However, the calculated results by the traditional load
calculation method are much larger than the real ones without considering the actual construction steps and support. Based on
the method for discriminating the tunnel pressure arch, the dynamic development of pressure arch during the process of
construction is studied by utilizing the large-scale two-dimensional model tests. It can be seen from the stress change around the
hole that the pressure arch of large section tunnel forms in different regions by stages, along with the excavation steps. Then
numerical analysis is conducted to verify and summarize the law found in the model tests. To study the restriction effect on
pressure arch of support, a fine numerical model is established to simulate the construction conditions. The restriction effect on
pressure arch of support is analyzed. Finally, the dynamic change of pressure arch and the reduction coefficient of arch height,
which can be adopted to guide the design and calculation, are obtained.
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Fig. 1 Change of stress in vault area after excavation
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Fig. 2 Vectors of maximum compressive stress after excavation
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Fig. 4 Vectors of maximum compressive stress after third

excavation step
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Fig. 7 Time-history curves of radial stress of vault in model tests
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Fig. 12 Dynamic development of pressure arch without support
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Fig. 13 Dynamic change of pressure arch during excavation
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Fig. 14 Dynamic development of pressure arch with support
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Fig. 15 Reduced height of pressure arch in every step
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