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Abstract: [Objectives] The existing prediction formula of vibration source intensity is only applicable to nor-
mal-speed subways, and cannot be applied to the vibration source intensity characteristics of fast underground
lines with a maximum speed of 160 km/h. [ Method ] The vibration characteristics of multiple sections of a coast-
al city urban expressway were measured on site. The influence of vehicle speed, tunnel buried depth, curve and
other factors on the vibration source strength was studied through data analysis. [ Result] The vibration source in-
tensity was between 71 dB and 80 dB at the speed of 90 km/h to 160 km/h in the straight (curve) line section.
The vibration source intensity also increased with the increase of vehicle speed,and the vibration source intensity
increased by 3.72 dB for every 20 km/h increase in speed. The vibration source intensity decreases with the in-
crease of the buried depth of the tunnel. For every 10 m increase in the buried depth of the tunnel, the vibration

source intensity decreases by 4.9 dB. In the same case, the vibration source intensity of the curve section (curve
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radius 1 850 m) is stronger than that of the straight section, and the value is about 7 dB. One year after the train
was put into operation, due to the deterioration of the wheel-rail state, the vibration source intensity increased,
and the difference between different trains was large. The monitoring data of seven months of a certain section
were selected and analyzed. The vibration source intensity was relatively stable after the operation period was
stable. [ Conclusion] The vibration source intensity of the fast underground line is affected by many factors: it is
linearly positively correlated with the train speed, the tunnel depth is linearly negatively correlated, the vibration

source at the curve is stronger than that at the straight line, and the wheel-rail deterioration will also increase the

vibration source intensity.
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Tab.1 Comparison of working conditions of each test section

Section serial

Whether the line is officially

number R/m D/m V/(km/h) Geological condition opened during the test

1# 1 850 27.8 100~160 Medium-coarse sand No
2# 0 25.9 90~160 Medium-coarse sand No
3# 0 42.6 100~140 Migmatitic granite No
4# 0 25.5 80~110 Migmatitic granite No
S# 0 23.4 90~120 Highly weathered argillaceous siltstone Yes
6# 0 25.9 100~160 Medium-coarse sand Yes
T# 1 850 28.5 110~160 Medium-coarse sand Yes
W iwe s e Mo
o# 0 41.6 70~100 Migmatitic granite No
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Measuring point 1: Rail
A vertical vibration acceleration

Measuring point 2: Vertical
vibration acceleration of
ballast bed

Measuring point 3: Vertical
i vibration acceleration of left
tunnel wall
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Fig. 1 Schematic diagram of measurement point layout
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Tab.2 Z vibration level of each measurement point of the
four key points

Z vibration level of each measurement

Key k) point/dB
point -
Rail Roadbed  Tunnel wall
1 94.34 113.65 78.95 71.95
2 125.26 114.57 84.55 76.66
3 133.25 115.08 83.92 74.22
4 155.21 117.91 84.52 79.19
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Tab.3 Z vibration level of each measurement point at different geological key points

Section serial

Geological condition R/m

D/m

Z vibration level of each measurement point/dB

¥/(km/h)

number Rail Roadbed Tunnel wall
S# Highly weathered argillaceous siltstone 0 23.4 109.45 123.12 75.10 75.99
6# Medium-coarse sand 0 259 109.63 112.95 77.50 65.93
4# Migmatitic granite 0 25.5 110.82 116.48 84.71 75.31
110 - - 80
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(Straight line segments, Buried deep 23.4 m) "ol @
100 - _ _ Medium coarse sand oioAipey
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80 .
e g
% §N 40
~ m Buried deep 25.5 m
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20 o Buried deep 42.6 m
(Straight line segments, Mixed granite)
0 1 1 1 1 1
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Fig.7 1/3 octave doubling diagram of tunnel wall in
different geological conditions
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Tab.4 Comparison of average velocity and vibration
source intensity of buried depth section of different tunnels

Section serial Dim Average speed/  Vibration source
number (km/h) intensity/dB
4# 25.5 95.18 72.78
3# 42.6 126.67 67.93
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Tab.5 Z vibration level of each measurement point at the key points of different tunnel burial depths

Z vibration level of each measurement point/dB

Section serial number D/m V/(km/h) -
Rail Roadbed Tunnel wall
4# 25.5 110.82 116.48 84.71 75.31
3# 42.6 109.69 113.89 72.05 66.95
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Tab.6 Z vibration level of each measurement point at the key points of straight line and curve

Z vibration level of each measurement point/dB

Section serial number R/m V/(km/h) -
Rail Roadbed Tunnel wall
2# 0 117.59 114.31 78.02 67.21
1# 1850 117.53 114.63 83.08 74.46
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