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Control method and mechanism of large transverse deformation of shield
segment using TRC
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Abstract: The strengthening characteristics and the shortcoming of the strengthening methods commonly used at
the inner interface of the shield tunnel were analyzed and the textile reinforced concrete(TRC) was proposed to
control the transverse deformation. The method of simulating the strengthened layer and interface was presented
and validated by experiment. The responses of lateral deformation and joint opening at the top arch were analyzed
with numerical analysis in terms of the stiffness coefficient of the formation, the timing of the strengthening
construction, the amount of the textile and the arrangement of the reinforcement layer. The mechanism of TRC in
controlling the transverse deformation of shield tunnel was revealed based on the analysis of deformation and
internal force of the segment. The results of the research indicate that TRC can effectively restrict the horizontal
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convergence and joint opening. The reinforcement effect is better if the stiffness of ground layers are lower. The
increasing in textile layers enhanced the control effect, however, the efficiency of fiber utilization was decreased. The
reasonable layout of the strengthening layer was proposed to be set in the tension section of the arch between the
inflection points. The longer the strengthening layer, the better the controlling effect.

Key words: tunnel engineering; textile-reinforced concrete; numerical analysis; joint opening; transverse

deformation; strengthening mechanism
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Fig.22 The demonstration of loading and strain distribution at
top arch of shield tunnel under existed tunnel
deformation
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