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Research on earthquake action of soil above the tunnel
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Abstract: The current calculation method of seismic force provided for soil above the tunnel lining
was not accurate enough, which still used hydrostatic pressure arch height to determine the
earthquake height of soil above the lining. Combined finite element method with analytical
calculation, this paper defined the earthquake height Hp of soil above the tunnel by researching
the change of vertical stress above the tunnel along depth before and after earthquake, gave out
the formula for Hp considering tunnel span, rock types, shape and depth of the tunnel and many
other factors, determined the forces acting on the lining, cleared its mode of action, and verified
its applicability. The results show that the distribution of analytical calculation results is same to
that of the results gained from finite element method. The Hp calculated by tunnel specification is
bigger when the tunnel depth is small; on the other hand, the Hp calculated by tunnel

specification is smaller when the tunnel depth is big. The method used to define H; is feasible.
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The action mode on lining is distributed over half-arch lining as tangential force. The results can

provide a reference for seismic calculation of tunnel. 2 tabs, 13 figs, 22 refs.

Key words: tunnel engineering; soil above the tunnel; earthquake action; calculation method;

mode of action; comparative analysis
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Fig.1 Vertical stress change comparison on the conditions of
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