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Correction Method for Metro Vibration Dis-
tance Attenuation Prediction Parameters
Based on Field Measurement

YANG Zhongping, SHAO Mingyao, WANG Guan-

qun, HOU Hong, JIANG Mangzhou, ZHANG
Ruihao
Abstract According to Technical Guidelines for Environ-

mental Impact Assessment—Urban Rail Transit ( HJ 453—
2018) , to improve the scientific nature of vibration environ-
mental impact assessment, the measured values of vibration
source strength and vibration environmental impact caused by
metro operation on Xi’ an Metro Line 4 are obtained. Monito-
ring points are set in interval tunnel and on ground of the oper-
ating metro line, the vibration environmental impact caused by
metro operation is predicted using empirical formula. Based on
the comparative analysis results of the field measured and pre-

dicted values of vibration environmental impact, relevant pa-

rameters of metro vibration environment distance attenuation
prediction are obtained by regression analysis. Research results
show that in the geographical condition of alluvial stratum in
alluvial or proluvial plain areas, when line conditions are linear
monolithic track bed and circular tunnel section, train type is 6-
carriage formation of B-type car with operating speed of 65
km/h, the vibration source strength is 78.8 dB, and the meas-
ured value of vibration environmental impact is about 0.8-4.9
dB lower than the predicted value; within 5-10 m range from
the outer rail centerline, the measured attenuation of vibration
environmental impact is about 4.3 dB higher than the predicted
one; the prediction parameters a, b, and c¢ of the metro vibra-
tion distance attenuation obtained by regression analysis are
—-6.458, -0.074, and 4.410 respectively.

Key words metro; vibration distance attenuation; prediction
parameter correction
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Fig. 1  Typical time-domain diagram of vibration source

strength while a single train passing
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Tab. 1 Data processing results of S, , ., while 20

trains passing

i SVLZ(;)BmaX/ e Svué)ﬁmx/ Fr Svuggmax/ o SVLﬁ)Bmax/
1 83.4 || 6  8I.1 1 785 16 77.2
2 76.8 || 7 79.2 || 12 775 || 17 75.4
3 7.5 || 8 772 || 13 86.7 | 18 76.3
4 75.6 || 9 8L6 | 14 77.2 | 19 754
5 87.4 |10 74.8 || 15 79.0 | 20 78.7
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Fig.2 Typical frequency-domain diagram of vibration source

strength Z-weight vibration acceleration level while a

single train passing
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Tab.2 Average vibration acceleration of measuring points

at different distance from the outer rail centerline

I i FEAN L MR Bh SLIIRB)
HO 22 S/ m N g/ (m/s) T L A L
5 0.017 2 1.000 0
10 0.013 4 0.779 1
20 0.012 4 0.720 9
30 0.0119 0.691 9
40 0.010 3 0.598 8
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Fig.3 Primary fitting function diagram of the vibration accel-
eration amplitude ratio of measuring points at different

distance from the outer rail centerline
3.3.3 — kb

N T PRGBS B R R e, BURE SR
SR AN [ B g ) A S R S £k A R B0 D
(T L RS 5 R 5t 1 ) 91 S o sl B A LG,
95 S A4 S0 0 R W A L A% (L, R AR i 2
{EAYZE XN ELEAT A, BT3RS A AR L 0 2R
T S I A ) 41 50 R L b — U R

HEIWE 4 B
1.0 N
f A SN ECHE
e
2309 \\ QU\M (5]
o .
Z038 -
B LN
g 0.7 B A
R T~
0.6 TTa
0.5
0 5 10 15 20 25 30 35 40

‘i'J!IJﬁth%Hl*lbﬁéﬁ"]ﬂ@lzﬁﬁg/m
B4 BEANL L2 AR RG34 50 0 o
{EH AU R KR
Fig.4 Quadratic fitting function diagram of the vibration ac-
celeration amplitude ratio of measuring points at differ-

ent distance from the outer rail centerline
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Fig.5 Comparison diagram of the field measured, predicted

and corrected values of vibration environmental impact

on measuring points at different distance from the outer

rail centerline
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