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Fig.1 Relationship between sensor and joint position
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Fig.2 Schematic diagram of working conditions for different

staggered joint assembly angles
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Fig.3 Propagation path of vibration waves in shield tunnels
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Fig.4 Overview of on-site testing tunnel
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(a) The actual placement
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(b) Illustration of the sensor placement
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Fig.5 Schematic diagram of on-site testing and measurement

point placement and amplitude of concentrated force
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(a) Radial vibration acceleration time history
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(b) Radial vibration acceleration spectrum
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Fig.6 Comparison of vibration responses at three measuring

points

4 HRENKENE ETHEBERE

JE K K% 3 2o A DI A A R 7 B a] DL )

(el SR S NN ER R i) R R D)
g AT T BN, 03 N A 7 S 8 B

YNEE 10 om, I U SN EE X R A B A DA 15 R
Ao B SR A A Ak BTy XA R R R S A 3
TR o NEE I 22 R R N 8 B, R L
S BN A58 D osi HEE TN 508 E o bR iR
[F1] e 228 AR 00 3k 8 A8 AR N 121 9 P 7S

% B 1.23 ’ fi xﬁ
=8;3

HR
Pl 7 JE FA g T8 2 A7 U i B

Fig.7 Measurement point position changes caused by chang-

es in rail surface height
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(b) On-site installation schematic
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(a) Cross-sectional schematic
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Fig.8 Installation diagram of longitudinal joint measurement
points
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inter block joint
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Fig.10 Numerical computational model
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Fig.11 Dynamic response results of different measurement points
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