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A theoretical study of stiffness of support of tunnel by taking into account shotcrete and steel arched support
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This paper presents a closed-form analytical equation for estimating the stiffness of the

support of tunnel consisting of shotcrete and ribs. To this end, the tunnel is idealized as a
perfectly cylindrical thin shell with two stiffening steel arched supports at ends. The equation
is derived by using a cylindrical shell theory for shotcrete and by using a ring theory for steel

arched supports. Several numerical examples are given to demonstrate the equation and to

investigate the effects of various shell parameters including the thickness and radius on the

stiffhess of the support. The equation is useful for a better understanding of the characteristics

of the stiffness of the support.
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