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Abstract: Shield tunnel monolithic track bed detachment is an important factor affecting the stability
and operational safety of the metro. In order to study the evolution of detachment disease of track bed
under the action of train vibration, a section of the Chengdu metro was used as a background to estab-
lish a numerical model of the shield tunnel using the finite element software ABAQUS. The forces on
the tunnel structure were determined according to the ground conditions, the axle weight of the train
and the passenger load, and the DLOAD subroutine was used to program the moving load to realize
the simulation of dynamic train load. The distribution and development pattern of detachment under
dynamic train loads was analyzed and the weakest position of the structure was identified. At the same
time, an on-site dynamic monitoring system for detachment cracks was designed and used for site mea-
surements, and the results obtained were consistent with the numerical simulation. Finally, recom-

mendations for the control of detachment disease were made based on the influencing factors involved
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in the study. The results of the study show that: (1) The impact load at the beginning of the train’s dy-

namic action has the greatest effect on the detachment of the track bed, and then the magnitude of the

detachment decreases under dynamic action. (2) The expansion joint in the track bed is the weakest

position in the structure and the detachment amount at the joint is the largest due to dynamic train

loads. (3) Improving the structural integrity of the bed and lining can be used as a design idea for dis-

ease prevention and control, such as improving the strength of the bonding surface between the bed

and the lining and increasing anchorage measures, which can reduce the occurrence of detachment dis-

ease.

Keywords: Shield tunnel; Monolithic track bed ; detachment disease; Train vibration; Numerical sim-

ulation; On-site monitoring
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Table 1 Uniaxial compressive strength of grouted test
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HiRss
1 3 7 1 3 7

0 0.18 0.27 1.84 2.19 2.22
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0 0.18 0.22 1.83 2.16 2.21
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Table 2 Basic physical parameters of the model
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Fig.11 Detachment at expansion joints without bonding
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Fig.12 Detachment at expansion joints with bonding
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Fig.13  Contour of tunnel structure deformation
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Fig.14 Contour diagram of detachment over time
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Table 3 Results of a study on the dynamic response of de-

tachment disease under different methods
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Fig.22 Comparison of monitoring results with calculated re-

sults of detachment disease
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