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Comparative Study on Train-Induced Environmental Vibration Evaluation
Standards for Urban Rail Transit
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Abstract: In response to ambiguities and inconsistencies in China’s evaluation standards for train-induced environmental
vibrations in urban rail transit, which affect assessment conclusions, this paper adopts a combination of field measurements
and statistical analysis to conduct a comparative study of current standards regarding evaluation indicators, weighting curves,
analysis frequency ranges, and determination of train pass-by intervals. The main conclusions are as follows: it is recommended
to establish both a time-frequency comprehensive evaluation indicator and a frequency-domain evaluation indicator. It is suggested
to set the single-value evaluation indicator as the maximum vertical vibration level (VLz,,), the frequency-domain octave
evaluation indicator as the maximum vibration level of 1/3 octave bands (VAL,.), and adopt the peak value retention method
in the calculation. The W) weighting curve is suggested to be adopted and the analysis frequency range is recommended as
1~80 Hz. To effectively eliminate the influence of subjective factors in determining train passing periods on evaluation results, it
is recommended to use time weighting for vibration signal analysis and the peak hold method for calculating VLz,,, and VAL,,.
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Figure 1 Typical sample of train-induced environmental vibration
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Table 2 Evaluation quantities and indicators obtained using time weighting with a 1-second time constant
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Figure 3 Comparison of W and W weighting curves
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Table 3 Classification of vibration reduction levels
and common measures for urban rail transit
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Table 4 Overview of in-situ test data collection
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Table 6 Calculation results of vibration magnitude
based on different evaluation indicators dB
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Figure 12  Effect of analysis frequency range on VLz
ST R BRI AR E, 1SO 2631.1—1997 #£ 1L
HELEH W vHAUH 2o, T 80 Hz LA rp ViR AR 1Y
THCAHIE-20 dB LR, XKW 80 Hz LL L4ksh 7y
BB EN . Rk, g BCRE FR I T BLIE Al A
IR BN VR A R ARAE R 0 AT R TE AT 5 —, R
i 1~80 Hz.
4 &g

AR SO 3 FE g T I T A A S A S e VA AT
FHSARAEBEAT R BLMDNS B0 M7, TSGR A B



W BB X1 F B BEHRT T AR T L

1) KA w A w2 Bk AU 2 v S R K Z IR
VEZar HeTASCHAGFEA ) Z2HIL 1.7~3.8 dB, K]
W A BUMEAFAEARAN I TS A B PRSI A P R
AAEST GB 10070—88 K GB 10071—88 HE &4,
HAUFREER T 1SO 2631.1: 1997 HEFEH) W it AL Z: .

2) BATFRUE 5 F VL zax A VAL oy 2 PO $5
b, VPSS RAAAE 2 IR RIHR BRI LR i R 3¢
i) Bk A2 T A AR PR Bl oy e A VE I g5 L, TR S
MRS ARSI S o FE R i 22 etk iRl
IR IS P TR FR VL zZmax AV TERR VAL s
LA VEzgax N EBFGIR, VAL oy N AHBIFEFF o

3) FIZEIE I I BRI kg R E vE A 45 R 1 A
R R, b 7RI, @SN LS oF
MRV VEizyas STHVPNMFEIREN VAL e> FF
R P AE R R REAT T 5

4) S HTAIEIE A 1~80 F1 4~200 Hz X 11
Mabr it B R I A R, (ST E NN AT
PRAEZ KA 80 Hz by BRRSIA,  HagoB i bk BChr vk
W B 2R T 80 Hz LA b s AR (A R H s
VO HT G [ 25— 4 1~80 Hz.

S 3Rk

[1] Li Minghang, Ma Meng, Cao Zhonglei, et al. Dynamic
response analysis of train-induced vibration impact on the
Probhutaratna pagoda in Beijing[J]. Earthquake engineering
and engineering vibration, 2021, 20(1): 223-243.

[2] Qu Shuai, Yang Jianjin, Zhu Shengyang, et al. A hybrid
methodology for predicting train-induced vibration on
sensitive equipment in far-field buildings[J]. Transportation
geotechnics, 2021, 31: 100682.

[3] FA4H. B Rk IE & R AR IR IR IR ) R AR X I AT L [J].
AR B A ALAE, 2021, 34(3): 108-112.

Luo Wei. Experimental study on the environmental vibration
source of Wenzhou suburban railway elevated line[J]. Urban
rapid rail transit, 2021, 34(3): 108-112.

[4] 3Kk, Tk, aK, & WEIRFEEDREMNXS
FNARESHTI]. Fezh X557, 2020, 40(1): 89-94.
Zhang Ling, Lei Xiaoyan, Liu Quanmin, et al. Measurement
and evaluation of environmental vibration source strength
of the subway[J]. Journal of vibration, measurement &
diagnosis, 2020, 40(1): 89-94.

[5] F4h, AL MBS, . IUTRTHE SRR RBEH
BN ARETTA]T]. PR HLE ZEBATA, 2022, 25(12): 13-17.
Luo Wei, Li Qiuyi, Lin Haifeng, et al. Discussion on current

urban rail transit vibration environmental impact evaluation

(10]

[11]

[14]

standards[J]. Urban mass transit, 2022, 25(12): 13-17.
AR, X T, X EF, F IR T E GRS
Brg A7t S5 AR [J]. AR R GE, 2017, 30(5): 40-45.
Du Linlin, Liu Weining, Liu Weifeng, et al. Computation and
analysis of evaluation indicators of environmental vibration
induced by urban rail transit[J]. Urban rapid rail transit,
2017, 30(5): 40-45.
RO, B M. 3ARF) FEEEBATH 5 AR RILR
e Ar[)]. 2 M EEE K5 FAR, 2025, 44(2): 104-110.
Jia Xiaohong, Shi Guangtian. Analysis of environmental
vibration impact induced by metro train running in tunnels[J].
Journal of Lanzhou Jiaotong University, 2025, 44(2): 104-110.
XK, BER, Flath, F. sk RSRIR L IR
BHra B F FR ST, AT P GE, 2024, 37(4): 24-31.
Liu Wenwu, Feng Qingsong, Luo Xinwei, et al. Measured
analysis of vibration source strength in metro tunnels
influenced by vehicle condition factors[J]. Urban rapid rail
transit, 2024, 37(4): 24-31.
i Ek, XMAE, GaK, F. ORI ZGE R T KRS
TRAUIR Aol FAFPE[T]. R3S b &, 2023, 42(4): 171-178.
Yang Yigian, Liu Penghui, Fang Bin, et al. Vibration source
mechanism and frequency characteristics of underground
lines of urban rail transits[J]. Journal of vibration and shock,
2023, 42(4): 171-178.
=5k, X, Bk, F. AR RAIRE) AR IR
FEFFR[I]. RIA A5 5 4R, 2023, 40(6): 1445-1452.
Guo Yungiang, Liu Zhong, Yang Xianhai, et al. The dynamic
characteristics of sitting human body studied by finite
element method[J]. Chinese journal of applied mechanics,
2023, 40(6): 1445-1452.
AR, TR, BE, F. E@RD T LLEAMRE M
RHBAFRAL]. REXFFIRARAFE TRH
AKMR), 2024, 57(5): 482-488.
Lin Jiewei, Li Meng, Guo Zhi, et al. Research on local
frequency-dependence of seated human body under vertical
vibration[J]. Journal of Tianjin University, 2024, 57(5):
482-488.
American National Standard. Guide to the evaluation of
human exposure to vibration in buildings: ANSI S3.29—
1983[S]. Acoustical Society of America, 1983.
British Standards. Guide to evaluation of human exposure
to vibration in buildings Vibration sources other than blasting:
BS 6472.1—2008([S]. British Standards Institution, 2008.
German Institute for Standardisation. Structural vibra-
tion—Part 2: Human exposure to vibration in buildings: DIN
4150.2—1999[S]. German Institute for Standardisation, 1999.

(4h#H: HiK=)

URBAN RAPID RAIL TRANSIT = 37



