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Full-scale tests on deformation recoverability of longitudinal joints of shield tunnel
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Abstract: A series of full-scale tests are conducted on the two-seam longitudinal joint at the shield tunnel crown and one-seam
longitudinal joint at the shield tunnel waist, aiming to explore the deformation development laws of these two joints under the
surcharge above the tunnel and the deformation recoverability under the conditions of unloading and soil micro-disturbance
grouting. The test results show that the joint opening develops nonlinearly with the increase of the surcharge load. The
deformation caused by the surcharge can be partially recovered by unloading. The smaller the deformation, the better the
recovery effects. Under the action of grouting, the deformation recovery effects of the joints at the tunnel crown are better than

those of the joints at the tunnel waist.
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Fig. 1 Structure of segment linings of shield tunnel in Shanghai Metro
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Fig. 2 Photos of test set-up: (a) Specimen of longitudinal joint at tunnel crown, (b) Specimen of longitudinal joint at tunnel waist,

(c) Arrangement of displacement sensors, (d) Cross-sectional view of tunnel lining ring
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Fig. 3 Computational model for internal force of joints
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Fig. 4 Stress analysis of longitudinal joints at tunnel crown
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Fig. 5 Stress analysis of longitudinal joints at tunnel waist
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Fig. 6 Load-deformation curves of longitudinal joints at tunnel
crown during overloading, unloading and soil grouting
conditions for test cases I~III
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Fig. 7 Load-deformation curves of longitudinal joints at tunnel
waist during overloading, unloading and soil grouting
conditions for test cases [V~VI
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