2025 4 H I
CORVESI

il T A (R S0)
CONSTRUCTION TECHNOLOGY 7

DOI:; 10. 7672/gjs2025070007

3b ok 1% T8 AR I X Rk B TN SR S AR

E &
(PHRTNBEASE=ZTBHRAF, T KM 072750)
[HEE] Bl kT At A A e | bk 8 8 B ok B 2 (3 T B 2 (4 ST RY BT K38, kS IR PR 3,
JE AR, AT Xk FE PR B R AR SO A S DRI, v T Ak 7 L 4 PR Bl AR o — A R,
H T —Fp 350 25 -0 - Bk A B VR RS RD R B AL AR A A R R s AL R 0 i . 38 5 B i S AU 5
TIE, & B TR A0 7 b SR R R, T ML T L SO FRHUT B AR B W SR K, 6T, 48 1 9 90 2 - - g 3 5 A
FEAEAT S5 T B2 A8 PN B4 % S0 st R sk B 7K | T — A R T 43 W 02 T LR it T b s R b S ) 918 30 3 0 % i i
JEA A, BIRFTAS S AR Sl B AL T Rl S A BEE SR, O A SE MR R IR HE TARAR S T SR A B T
LT R 5 X JE R R B A S
[ REEIA ] Bk BETE PR3l T s A KR IT 40 #r

[REHHES] TU25 [ SCERFRIRES] A [ XEHS] 2097-0897(2025)07-0007-05

Numerical Calculation Method for Predicting Vibration Propagation
Invicinity of Subway Tunnel

YAN Jianning
( China Railway 18th Bureau Group Third Engineering Co. , Lid. , Zhuozhou, Hebei 072750, China)

Abstract: With the acceleration of urbanization, subway tunnels are increasingly constructed in proximity
to existing buildings or facilities. Subway-induced vibrations, especially high-frequency ones, can affect
the surrounding environment and sensitive buildings, making the accurate prediction of vibration
propagation a critical issue. This paper presents a vibration propagation prediction method based on a
train-track-tunnel interaction model and a ground wave propagation model. Field measurements and
numerical calculations validate the proposed method, revealing that high-frequency components attenuate
underground, while frequencies near 50Hz are significantly amplified at the ground surface. The train-
track-tunnel interaction model effectively predicts the time-history acceleration levels of vibrations within
tunnels, while 2D finite element analysis accurately predicts vibration attenuation and acceleration
distribution in both underground and surface areas. The findings provide a reliable theoretical basis for
vibration control in subway construction and offer strong support for noise mitigation efforts, helping to
reduce the impact of subway construction and operation on the surrounding environment.
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Fig.1 Field measurement of shield tunnel
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Fig.2 Vibration acceleration level at each

measurement point
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Fig.3 Train-track-tunnel interaction modelling
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Table 1 Basic properties of train and track
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Table 2 Properties of track bed, concrete base and ground
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Fig. 4 Rail roughness
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Fig. 5 Amplitude of generated vibration
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Fig. 6 Comparison of calculated and measured

vibration acceleration
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Fig.7 Calculation model of 2D-FE analysis
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Fig.8 Relationship between frequency and damping factor
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Fig. 9 Comparison between calculated and

measured vibration acceleration level
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Fig. 10 Contour of overall values of vibration

acceleration level
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