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Abstract: Based on the upper-bound limit method, theoretical
formula of the minimum support pressure to maintain the face
stability of the homogeneous soil tunnel on high-water level
With the soil
thickness-weighted average method, the multi-layered soil

condition was deduced for the first time.

parameters and the water pressure were simplified and
analyzed. The above theoretical formula was applied to
evaluating the face stability of the multi-layered soil cross-
river tunnel and the support pressure of the cross-river tunnel
project. By taking Shanghai Yangtze River Tunnel and the
Nanjing Yangtze River Tunnel for example, limit support
pressures of face were calculated by the theoretical formula,
and the calculated results achieved a good agreement with the
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previous studies and engineering practice.
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Fig.1 Failure mechanism of tunnel face(collapse)
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Fig.2 Geological conditions of Shanghai Yangtze
River Tunnel (unit;m)
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Tab.1 Physico-mechanical properties of soil near Shanghai Yangtze River Tunnel
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Tab. 2 Comparison of limit support pressure at the
centre level of Shanghai Yangtze River Tunnel
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Tab.3 Physico-mechanical properties of soil near Nanjing Yangtze River Tunnel
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Tab.4 Support pressure generated by water pressure

and its ratio
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