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Influence of SteelArch Corrosion on Security of Supporting System of Sub-sea
Tunnel

School ofCivilEngineering, Southwest JiaotongUniversity, Chengdu 610031, China
Abstract:
To raise the supporting system security of large cross-section sub-sea tunnels, FEM (finite

elementmethod) wasused to analyzeXiamen sub-sea tunne.l The effects ofsteelarch corrosion on the
load-bearing capacity of steel arches and the securities ofpreliminary lining and secondary liningwere

investigated under two conditionswith orwithouthydraulic pressure. The research indicates thatwhen steel
arch corrosion rate is up to 80%, the load-bearing capacity and the bond force between steel arches and

concrete will completely lose. W ith the corrosion of steel arches, the reduction factor of moment is a
quadratic function of the corrosion rate, while the reduction factor of axial force is basically a linear
function of the corrosion rate. Under the conditionwith hydraulic pressure, the safety factor of sidewall
and arch crown decreases about6. 6% and 6. 4% respectively for preliminary lining and secondary
lining, while it reduces approximately 5. 5% and 3. 4% respectively for preliminary lining and secondary
lining under the conditionwithouthydraulic pressure.
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