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Abstract: In order to study the performance and effect of vibration isolation facilities during the operation of
rectangular shield tunnels, this paper compares the vibration isolation effects of two kinds of vibration isolation
measures of vibration isolation pile and vibration isolation ditch set up by 2.5-dimensional finite element method in
the operation of space—time trenches, filled ditches, long and short piles, rigid and flexible piles and composite

barriers. The results show that when the long and short piles are used for vibration isolation, increasing the length
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of the short piles can increase the vibration isolation effect; the rigid—flex pile has a better vibration isolation

effect, and it can be set at the place where the vibration intensity is greatest;

the use of empty trenches + piles

should be placed in front of the protected building as far as possible; the new composite vibration isolation measure

of filling trench + pile has an isolation effect on the whole foundation, and the best position of vibration isolation

effect is located in the center of the ditch. The research results can be used as a reference for the design of vibration

isolation measures for future operation of rectangular shield tunnels.

Keywords: 2.5 finite element method; Quasi-rectangular shield tunnel; Vibration isolation piles; Vibration

isolate ditch; Materials
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Fig.1 The 2.5-dimensional finite element model

of long and short piles
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Fig.2 The 2.5-dimensional finite element model

of empty trenches+piles
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Table 1 Tunnel system and foundation parameters

s BYIPEEV/ (m - s1) BEEpl (kg - m™) HELVN B BHIE LB
+Z 80 1800 0.25 0.05
I 3200 7830 0.30 0.01
) 2500 2500 0.15 0.02
F2 MBI ERTRETHSHE
Table 2 Dimensions and load parameters of subway train
AHEBPIALFE X IAIRE 28 4RSS — 4%
K Aie ) S e : S MK Lm BB Lm
w,/m Xof ) w,/m
44.56 49.76 2.30 10.30 20.23 19.00
R3IERARBELTSEH
Table 3 Parameters of filled ditch concrete
e TEIPHEV/ (m - s7) FHpl (kg + m™) EL /N FHJE B
TREET 2500 2500 0.15 0.02
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Fig.3 Attenuation curves of surface vibration intensity under

different vibration isolation measures
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on vibration isolation
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Fig.7 Effect of ditch depth on vibration isolation effect
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Fig.8 Effect of filling ditch depth on vibration isolation
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