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Abstract: In order to study the characteristics of indoor vibration and secondary noise of buildings induced by
160 km/h urban subway, a long-term monitoring system was deployed in a building room along a new urban ex-
press line to carry out long-term vibration and noise monitoring. Based on the analysis of a large number of mon-
itoring data,the characteristics of indoor vibration and secondary structural noise of buildings along the high-
speed underground line are studied,and the changes of vibration and noise characteristics at different driving
speeds are studied. The analysis results show that each frequency band of indoor vibration induced by subway

has a certain degree of dispersion. In the 25.0~125.0 Hz frequency band,the dispersion degree of the frequency-
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divided vibration level is lower than that of other frequency bands. The dispersion of the frequency- divided
sound pressure level of each frequency band of indoor secondary structural noise induced by subway is signifi-
cantly greater than that of the frequency-divided vibration level of indoor vibration induced by subway. The dif-
ference between secondary structural noise and background noise is mainly concentrated in the 31.5~125.0 Hz
frequency band. The correlation between the vibration frequency-divided vibration level and the secondary struc-
tural noise frequency-divided sound pressure level in the subway-induced room is large in the frequency band of
31.5~100.0 Hz. After the speed increases, the correlation between the vibration level and the secondary structural
noise does not increase significantly, but the dispersion degree of the vibration and secondary structural noise

monitoring data decreases. After the speed increases, the vibration frequency division vibration level increases at

20.0~50.0 Hz, while the secondary noise sound pressure level of the structure increases only at 31.5 Hz.

Key words: urban subway; long-term monitoring; vibration; secondary structure noise

Citation format: ZHAI L H, XIAO J H, XU L, et al. Study on indoor vibration and noise characteristics of urban
subway based on long-term monitoring[J]. Journal of East China Jiaotong University, 2025, 42(2): 35-45.

MEAESR , A s H DX 5 TS A EE R , e
128 K 160 km/h, DAL 2o £ s X
PRI R B A T R 18 5 R 22 S 4R
PR AR 160 km/h A4 R it bek™ s il
PRk 1) 2 e g o/ T R S A 7 (RS B A S
T T AT A JR AR R o ST A S E AR T N
THRATRY RIS, WA T AR R 3 5 IR S5t e s
T Y TSR 3 AR PR S R 25 S
2, EEARIAE T A R R T T RUST R
TR A D7 T, B AT OC T M Ak & PR
PRSI AHDCAF 5% A e 5 5E Ak , BEA PR 50
M S TN 3 M LA FH T 120~160 km/h FRZR S
PRI, ARSI HAT B A B IS B

Wil i 75 T FE P i, b 3] 4 8 [ o sk g
(ERTE = N O S -8 I TR XS R ey =1 =13
()4 2 5 38 o AR A R 22 57, IR Bl W (B 3%
N PR B ATRR A iE BY A S S T RN DA M
BRI IR e e B ] SE ) TF-BE o A T VM b kR
ST LS R 5E ), ] N A br T e S A T
T RN . IR SN 515 RIFER R &
AR SEPROT, 7 A ARG MRS R S A B s
5 ENARMEXT L, &R K Z 90 2 (it
X I A B 4R sh AR ) (GB 10070—1988) H Y FRAR
Jam B ) 32 T AT A e o S 5T A IR B
Mg P 18 A A4 7, 2 WA S5 000 b R R 1 ] —
X [] P 2 A~ W T A T B3 S D, e R0 3 T

PR PE R B B 15.00 B, F 6 v s i B IR s U5
RIS BRI,

FaE RIFTE IR B A [R]— R P, B 7
AT 5 I 251 T 384T, 51 425 | IR sh e s 7
[ i 221t 2 o 5 BREATL A , 285 SR 0300 £ 17 P AT >R
TARKIRIMER 2 Sy o YERA T 2B k37
WL U 3 IR B 5 IR SN | T R
B e R AN IS 1) B ORI BE L, R S B
DRy v B Tl I K

Sk T R TR ) b A T AR LR R A S R B
T YR 235 R M 7 (R R AAF 308 e 0 28 00 Wl %)
3, X HT S B PR B I R S & N PR Bl
A PEAT S W 3 3R A T A SR I, AR ER T
o (R W B . T P K e B s
SKAEIN B 5, % T bRk A 3 IR B 5 kg
AU 75 1 B R I DA B T Sl PR 2R 4 R i JS 15 R =
PR B 5 IR ZE R e RS I AR A TR ST

1 ENRSEEGTR

1.1 MK E

FEHE 160 km/h T PR 2 1T 48— b 41 20 e 7 B
JEEHE T N AT iR B M W i Ak
ST R, L IE (P AR I P AR LA | SFC A
14 .60 kg/m S, WM AL BEAE —[E JC AN JE AT
1% B, HAZ 75 Se s s ma s /NG Br [ I, A B
PRI I R 5



21

B, A5 TR I Y T s bRk 2 IR SR A PRI ST 37

1.2 SRS

W 1R, PR WSS A4S A 75 s
WS T, Z AT SCEE T b & Sk S RAE
L FRN TR, T SEE A RAS IR A Z PR

AT IRAEAR IR, R A 3 S =i, S
KR M IIEE . MBIk 3R H] PCB 393B04
T3 AR R I, — R ZE R 7S R ] GRAS 7 4%
S N

(a) Ao Mgl =L

1 REES

(b) GRAS &gy

(¢) 393B04 it

5 REMNE

Fig. 1 Vibration and noise signal acquisition instrument
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Fig. 2 Monitoring scene layout diagram
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Fig.3 Monitor the interior of the room
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Fig. 4 Monitoring flow chart
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Fig. 6 Train-induced vibration frequency
division box diagram
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Fig.7 Structural born noise divider box diagram
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Fig. 8 Indoor vibration spectrum diagram
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Fig. 9 Indoor noise spectrum diagram
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Tab.1 Spearman correlation coefficient of vibration noise at different speeds

M/ (km/h)

% Hz

20.0 25.0 31.5 40.0 50.0

63.0 80.0 100.0 125.0 160.0 200.0

40 0.476 0.477 0.789 0.746 0.844
160 0.429 0.518 0.703 0.536 0.627

0.862 0.91 0.89 0.521 0314 0.398
0.920 0.878 0.775 0.496 0.269 0.254
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Fig. 13 Comparison of vibration mean at different speeds
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