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Abstract: To investigate the structural vibration characteristics of parallel transfer subway stations under the mu-
tual influence of trains on different lines, this study integrates vehicle-track coupling dynamics analysis, finite el-
ement simulation, and field tests at subway stations. It analyzes the transmission characteristics of vibrations
within buildings and the impact of combined train operations on structures, offering vibration reduction sugges-
tions. The results indicate that platform vertical vibrations predominantly occur within the 30~80 Hz frequency
range, with distinct peaks at 36, 47, 67 Hz. Due to the superposition of incident and reflected waves at the top
layer, vibrations are amplified there, with an average amplification of 4.50 dB, and the lateral transmission atten-
uation rate is approximately 0.51 dB/m. When trains operate simultaneously on both lines, the Z vibration level
at central sampling points above the lines is higher. To comply with vibration limits, the entry speed should be re-
stricted to no more than 22 km/h. The vibration reduction fastener achieves an effect of 3.80 dB. Except for its in-

herent frequency range of 11~14 Hz, the steel spring floating plate exhibits significant vibration reduction in oth-
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er frequency bands, notably reaching 28.00 dB at the 80 Hz band.
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Fig. 2 Time domain and frequency domain diagrams of
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TNo KA R ER T A RIS LR AR, 43 51 1
B 2B 4 AN, — REHEM R
B SRR 0 X 1) Y TR ) Z =N 1) ORI
KMBHJE , BRI BASEILER 1,

SR B UEAT PR TAS IR () MR | e S0 S0 A
T UM, DAL S) Z ol ok Al aod A o ol B R 24
h25 s, FERUVE 7 BE R AR SR s Nk A, i
TR A G R 5 B L N AN i 15
PSR E T an &l 4 Fos .
22 HMIBEEIHERTER

B A BRIC Br KA ANSY'S #5424 - L -



14

AR, A PATIR Bh 4 BUR SR RIS 33

<&

B3 ZERzhHFEE
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R B /m 12.6
ZEAFK JE /m 19.0
TR kg 39 540
YR F i kg 3520
Xt kg 1539
TR/ (kg - m*) 1.33x10°
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Fig. 4 Wheel-rail force
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Tab.2 Structural material parameters
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£ (kg/m®) Pa AL BT
Z(C40Te) 2400  3.25x10° 020 Beaml88
H(C50%) 2420  3.45x10° 020 Beaml88
MR (C4072) 2400  3.25x10° 020  Shell63
= (C3501) 2400  3.10x10° 020  Shell63
BOEMR(C358) 2400  3.10x10°  0.20  Solid45s
WL 7850  2.10x10"  0.30 Beaml88
ANTIHEA 1750 1.80x10°  0.40  Solid45
e .80x . oli
TR L 1800  2.80x10°  0.38  Solid45
nERERFLE 2000 7.20x10°  0.38  Solid45
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Fig. 5 Overall finite element model
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Tab.3 Z vibration level under different driving conditions

i AR Bk PRk /dB
M A B B2 B2 Hiu i — 2 Mot )2
Tl T2 S3 S4 S5 S6 S7 S8 S9
1 A2 — 86.80 7640 8040 81.60 7740  80.70 7930  76.70 80.40
2 Al A2 — 87.80  80.00  81.30 8590 80.70  80.60 83.60  78.90 86.40
3 — B2 7190 8540 7090 8020 8030 7250  79.10  79.80 81.60
4 — B1.B2 7990 88.80 8090 86.00 8140  80.10 8330  80.30 87.60
5 Al B1 87.00 8890  80.60 8350 8270  81.40 8240  82.00 86.40
6 Al.LA2  B1.B2 9060 8940  83.00 89.00 8530 8480 8690 83.90 88.50
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Fig. 9 Z vibration level on transfer platform
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