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A numerical study of pipe roofing umbrella arch pre-support method
in tunnels
(A case study: Miyaneh-Shahriyar Dam main road tunnel)

ABSTRACT

Providing the efficient support and prevent from failures and deformations in tunnel crown and face, is one
of the most important problems during the tunnel construction especially in weak grounds. When
conventional supporting systems such as rock bolts, shotcrete, wire mesh and steel frames can’t provide
sufficient support for tunnel, using of secondary supporting systems is become necessary. Pipe roofing
umbrella arch pre-support method is one of the conventional secondary supporting systems during the
tunnels, caverns and other infrastructures construction. In order to obtain a better understanding of this
pre-support system, detailed 3D numerical simulations and investigations is required. In this paper,
sectional excavation of Miyaneh-Shahriyar dam road tunnel is simulated with FLAC3D code by using of
pipe roofing pre-support method, face fibreglass bolts and primary support system. The results of numerical
modellings are analysed and investigated by using of Sakurai hazard levels chart and tunnel support
interaction chart. By considering of all technical parameters, 4 inch diameter pipes with 50 cm spacing and
5 degree of installation angle is selected as the most appropriate case of pipe roofing method for this tunnel.



