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A study on the stiffness model of circular tunnel prefabricated lining
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Fu Deming

Abstract Joint stiffness Ky is an important parameter for the design of circular prefabricated lining. Presently, there is no perfect theoretical way
but test to determine the value of K¢ . This paper proposes a joint mechanical model, which substitutes the joint bolts and liner layers with springs.
The norr linear equations describing the relations between the force applied on the joint and the strain caused by the force is given. To avoid ex-
tracting the normr linear equations, a simplified K equation is derived. The rotatory angle, tension width and bolts tensile force can be calculated

from the model. The correspondence between theoretical value and test value proves the validity of the model. The effect of various factors on the

joint gtiffness is also simulated by using the model, which shows reasonable results.
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Fig. 3 Stress verse strain curves of joint liner
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Table 2 Regression coefficients of stiffness model
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Fig. 4  Relationship between rotational angle and bending
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Table 3 Comparision of stiffness between test values and calculated values
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Fig. 5 Comparision between test values and calculated values of bolts tensile force & rotational angle
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Fig. 7 Curves of bolt tensile force vs. joint stiffness
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