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Study on Flexural Behavior of Segment Joints Strengthened with Fiber and

Mortar-filled Tubes Composite Lining under Positive Moment

Su Wende
( Shanghai Tunnel Engineering Co. Lid., Shanghai 200032, P.R. China)

Abstract; In strengthening a tunnel structure, the fiber and mortar-filled tube composite lining (FMTCL) is a
new structure with the advantages of high strength, convenient operation, efficient installation, small occupied space,
and especially suitable for reinforcing the structure of urban subway. In the current study, a series of experiments were
conducted on standard/reinforced segment joints to investigate the flexural behaviors of segment joints strengthened
with FMTCL under positive moment. The load-deflection curves, load-displacement curves and load-bolt stress of the
standard and reinforced opening segment joints were measured. The load-angle and load-stiffness curves were then
obtained. The failure patterns of the standard and reinforced segment joints were furthermore analyzed. It shows that,
FMTCL may efficiently enhance the flexural bearing capacity and rotation stiffness of segment joints in the positive
moment area; FMTCL is a new technique in reinforcing the structure of shield tunnel in the future.

Keywords: shield tunnel strengthening; fiber and mortar-filled tubes composite lining ( FMTCL) ; composite

cavity component;segment joint;load test
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Fig. 1 Sketch of the whole segment lining
ring reinforced with FMTCL
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Fig. 2 Sketch of the section of FMTCL
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Fig. 3 Loading device of bending resistance tests of

reinforced segment joints under positive moment
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Table 1 Load corresponding to internal force of

segment joint under 15 m from the ground
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Fig. 6 Layout of strain gauges installed on FMTCL
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Table 2 Comparison of bearing capacity of unreinforced/

reinforced segment joints at a certain deflection
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