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Abstract: To explore the effect of corrosion on the flexural mechanical properties of cast iron segment joints in subway

tunnels, a finite element model is established using ABAQUS software based on the cast iron segments of the subway in

Hong Kong. The numerical simulation calculations are conducted under conditions such as the rust thickness of the joint

(0, 2 and 4 mm), positive and negative bending moments, and bolt failure.

The results indicate that corrosion

significantly reduces the mechanical properties of the joint bolts and the ultimate bending load-bearing capacity of joints,

while the geometric deformation capacity of joint is increased, and this weakening effect intensifies as the corrosion

thickness increases. Under negative bending moments, the weakening effect of corrosion is stronger than under positive

bending moments. After bolt failure, the bending resistance of the pipe segments further decreases, with the bending

moment required to produce the same stress or strain decreasing by 29% to 33%, and the risk of joint instability

significantly increases.

reinforcement of corroded cast iron pipe segment joints.

The research result can provide a theoretical basis for the safety assessment and repair/

Keywords: corrosion; cast iron segment joint; mechanical property; ABAQUS; numerical modeling
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