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Time-Dependent Visco-Plastic Stress Analysis of Tunnel Lining

M. HAYASHI, Y. KITAHARA and S. HIBINO

(Central Research Institute of Electric Power Industry, Komae, Tokyo)

It is well know that after excavation the surface excavated moves into cavity because of visco-
plastic phenomena. Structures such as support frames and concrete lining, therefore, sufer some stresses
due to visco-plasticity of surrounding rocks, which have been called post load for lining.

The estimation of the post load has not been clearified,

The authors develope a method analyzing stresses of lining by post effects of excavation under the
consideration of the mechanism. of viscosity and plasticity. Before analyzing stresses of structures one
must analyze progressively elasto-plastic stress of the sorrounding rocks at every excavation stage as
already reported!

Now, a visco-plastic analysis is presented.
virtual state 1 : In this state one supposes a perfect restraint condition of total creep strain in each
elgment.
virtual state 2 : In this state one supposes a relaxed condition of above mentioned restraint nodal force
under the consideration of hyperstatic state of rock masses and lining.
actual state : Actual state is the sum of stresses in virtual state 1 and 2.

2 kinds of exanples are calculated. First example is a time-dependence stress of lining due to
several creep potentialities of rock masses. Second example is a time-dependence stress of lining due to
several lining times after excavation.
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