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The influence of environmental vibration from the trains in the throat area

of metro depot
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Abstract: Over-track building construction in subway depots has the advantage of comprehensive utilization
of land resources. The vibration caused by trains in depots, especially in throat areas, is an environmental
constraint in the development of over-track buildings. To study the influence of environmental vibration
from the trains in throat area, a 3D track-soil-building finite element model was established. Based on the
measurement results of a metro depot over which only a vacant over-track platform was built, the rationality of
the simulation model is verified. The influences of story number and structure of buildings and the influences of
thickness and height of over-track platform above ground on the vibration (the maximum vertical Z-weighted
VLzmax) in over-track buildings were quantitatively studied. Results showed that the vibration in high-rise
buildings was higher than that in multi-story buildings. The VLzmax at the center of different floor increased
with the rise of building floor, which was mainly induced by the superposition of incident wave and vibration
wave reflected at the free end of roof. The VLzmax of floor in frame building is higher than that in shear wall
building. It decreased when the thickness of the over-track platform increased, but increased when the absolute
height of floor increased. The above results can provide theoretical and engineering references for vibration
pollution prevention in the development of over-track construction.
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Fig. 2 The line load of vertical vibration from trains
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Table 1 The material parameters of each

component of in track, soil and over-track

building
MEEHR %/ (kgm™3) MR/ MPa A
Gk 7850 210000 0.25
LR /W 2500 30000 0.20
BEIZN 2500 42000 0.30
R 1980 205 0.31
R R 2 1530 120 0.35
MU 2 1940 175 0.44
C40 2500 32500 0.20
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Table 2 A comparison between measured

results and simulated results
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Fig. 7 The geometric model of track, soil and

over-track buildings

#*3 EBHEBEITUNSH

Table 3 The prediction parameters of each simulation circumstance

IE-Rics=a M=
AN . — . —
LEEREE EERBERSWER EETPEERET/m EHETVEEMEE H/m
LEmAESKRE  4E.8E.12FE.16 2 HEZL 0.25 8.5
G R 4 HEZE BT J185 0.25 8.5
FETEEE 42 HEZE 0.25.0.5-1 8.5
T A B 4z HEZR 2.5 8.5.13.5.18.5

4.2 HRESH
4.2.1 FEBRFEHX EERFIRNFM

BIFSE R I, J 0 3 AR A ) IR e T
B T R S SRR S 7E b o G P9 A I [ 1 4
B, B b s S AR SRR R S A 4 )28

FEFAARIRSI R F AT . X E R RS
WAL R T Hh s A 2B S5 NI N, A B
HEE AR AR 18], 16 )2 8 350 o SR 2 5 B2 SR SR ek
ANy 5 ONSRF B IS A ZEAZ A I R AE AR 223 180°
(P

J2 12 )7 16 J2 A [F) R S R o SR Y 2 [ fje K S8

87
ZIRGE (FIFRANFIRER Vizmay) W 8. &8 AT A, o sof w
4 E‘S E‘]'QE*D 16%@%2:@&,:}% VLZmax ﬁj\%u 5% 855 \—v—v—v—v—v—v—v—v—‘vﬁ,v_v_v—v
. pEEEYRS
jﬂ?&SAJ&lodB\828A4&15dB\852A4&13§E S b ®
F184.2 ~ 85.0 dB. FJ I, ik ZEi@ IS b o 2 of -

r —-— 4=

FRSE AR BRI KT 2 B85, L 2 ap )
LﬁlPVLzmaXJﬁ%m%Hm@F VLzmax: £ % o e =
RFNES 1 ZEES LTS, SR, e B e e VIR
M 2 JZHE s VDgmax FIHEZ I w0 A 39 K. 54 o2

BFFCARL, T e s U2 i e R b ki 2 2 )2
SR R AR B W N B K, 2 )7 Bh B IR B S b
B TH s O s P A ISR ILE R b

B8 ANEZH R & SR T M K Z R4
Fig. 8 The VLzmax of different floor in buildings

with different story number



916 é% ﬁ])§f?

2021 4 11 A

4.2.2 FEBRLEWT EERFRSIEMW

4 EREZEFIBY Sy 85 25 M R A R )2 VEzmax
W 9. E9R AN, 42 HE B R8T ) B 450
A R JZ VDgmax 770 8 79.3 ~ 80.0 dB H
75.6 ~ 76.0 dB. B UL, Hik 5] i X HESE S5 4 |
w5 A R N IR AR B RS e T BY Bk A R A 4
JEHEZRLER TSN RS )2 VDzmax LLEY JIRE S5 =
3.7 ~ 4.0 dB. 5 B45 RAML, Di% PRt %R
W, BB S ZEis AT 0 R 2 2 hm B R E HE SR
SEREERIR BN 35 T B s A

83

82 R —a— HEZRZEH)
- —o— BY I
m 81|
< 80 |
g C .
:NQ 79 B
i 8
E 77
e L
B/ 6F e—\V _
75 +
74 L
1 2 3 4

9
KO HESEANTY o8l 25 1) b 55 1 525 S R A 2 1)
I ONVAIH
Fig. 9 The VLzmax of different floor in buildings

with frame or shear wall structure
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