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Dynamic response of different connection forms of mechanical
connection tunnels under train loads
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Abstract: As a new type of construction process, the mechanical connection channel is welded by steel plate, and the welding
process is prone to fatigue damage under dynamic loads. According to the problem of the joint, the acceleration response,
displacement response and communication channel under different connection modes are studied by using the finite element
simulation. For the displacement response semi-rigid connection, the joint can absorb part of the displacement transmission,
which is beneficial to the safety of the overall structure of the tunnel. The rigid joint is more integral and the displacement does

not suddenly drop. The semi-rigid joint can weaken the transmission of acceleration, while the rigidity of the rigid joint is

strong, and the acceleration transmission efficiency is high.
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Table 1 Parameters of HSS model

’ (p’ W Eref Eref Eref Gref }/

+ B2 c ' i 50 oed ur 0 0.7 v, K
B /kPa iy ) MPpa /MPa /MPa /MPa /10* 0
&+ 29.9 12.7 0 2.2 2.6 10.8 30 1.0 0.2 0.78
e 14.8 12.1 0 3.4 3.9 15.0 59 1.0 0.2 0.79

yARDIE iy 21.3 17.4 0 4.4 4.8 15.0 60 1.0 0.2 0.70

A F'T NN F'T
i ’E?f’ G 20.7 16.8 0 6.5 7.0 25.0 71 1.0 0.2 0.71
L 23.7 15.9 0 5.0 5.5 15.0 60 1.0 0.2 0.73
i 9.0 30.0 0 5.1 5.0 15.2 75.1 1.0 0.2 0.83
yARDIE gt 29.6 17.4 0 7.5 7.6 27.8 80.1 1.0 0.2 0.70
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Fig. 2 Double-rail-combined loads under motion of single train
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Fig. 3 Position of joints
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Fig. 4 Acceleration response cloud of tunnel structure at 7=2.0 s
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Fig. 5 Time-history curves of acceleration response of tunnel
feature points
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Fig. 7 Response cloud total displacement of tunnel structure at

7=2.0s
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