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Fig.1 Planning renderings of metro depot over-track

buildings
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Fig.2 Test section layout of metro depot
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Fig.3 On-site of metro depot service shop
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Tab.l1 The basic information of train-track in
depot service shop
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Fig.4 Layout of measured points in service shop
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Fig.5 Field layout of rail and supporting short column

measured points in service shop
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Fig.6 Field layout of measured points on the upper plat-

form
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Tab.2 Vibration responses of rail and supported

column
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Fig.7 Time history chart of rail and supported column accel-
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Fig.8 Time history chart of rail and supported column accel-

eration in negative second floor
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Fig.10 Spectrum of rail and column in negative second floor
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ferent working conditions

T ) 2 B LA, TSRS S I RAE 1/ 3 A% AR e A
#2.5,5,25,40,80 F1 160 Hz &b () fin i & 45 2% , 3%
[Fi] 0 23 A AN () P 00 % o B 91 0 B R 2% il 4k
B E 12 i . IWEH AT LUE 5 4 7 i 3
JRETE AT A md, gl - 36 & MR sh#E 2.5 F1 5 Hz
AL JLF- T 508, B AW R L . Nigdl 478
i b B E AT A (T D ik R AR B 1T 42 (T
2) I, 7E 25 F1 40 Hz Hh 45 b 5 il 22 1% 5 1 75 80 AN
160 Hz /5 47 A 32 36k B &8, L 522 30 5 80 388 DR A

2) ZIRG oo 13 R 65 36 B 4% 0 A5 7E i
TR E R E 2P AT E T Z IR (V) iR
PGB ST IR 45 T 05 Z R O I E S AT 4
B PO 26 BE B R 1A 4 L A5 F 2 80 TO0 T Y IR
RN SRR EE /N

H P 13 AT AT, 24 4 42 A 4 40 B iy 35 JBCE (119,
L20) AT A0 (Tl 1), Heg e b 36 °F 5 19 41 8 i iz
Bl & 54T A BIIE o0 B B R AR M R,
PE S 8 R 0.19 dB/m, 48 M L4 W 8 1k R B
R*=0.979. 245 4= D\ 4= %0 B v &8 B (1.15, 1.16)
P (T80 2) , KBl 1 35 F & A9 4R 3l i . A7

(a) Setting 1

E
e
4ot
ES
30k —<160 Hz
-« — 9 ——@o
20+ ./I,_ﬂ\._\.
10 -20 -10 0 10 20
BEES/m
(b) L#H2
(b) Setting 2

P12 S TA] 00T 44 91 5 Ab Jim sk JBE 41k 2% B B 2 A2 A &
Fig.12 Variation of vibration levels with distance at different

frequencies under different working conditions

78

76}

74}
@ V,,=75.80-0.19D
®72
&

70}

68}

66—5 10 20 30 40 50

BEAT BN IE PO R FE S /m
(a) TH1
(a) Setting 1

74

72t V,=71.25+0.08D
g V,=71.37-0.12D
=70 R'=0.989
T esl

3% 20 10 0 10 20 30

BEAT P IE DR EE S /m
(b) T2
(b) Setting 2
EI13 R TR 40 s Z IR AU A R 22 15 ST R

Fig.13 Fitting curve of Z vibration level error bar of each

measured point under different working conditions



R T, 25 R D0 B 4 W B S AG 1R A Bk 3 S 5 3 i 237

B TE T 1 5 P A 0 A R e R, R
U 43 0 0.08 F10.12 dB/m, £ 1k #8421
Z R0 9 R*=0.965(D<<0) #l R*=0.989(D>0) ,
D R 5 I 5B AT A2 B rh O RO BE B L i i B 2
P 35 6 400 0 Z 4R 9 08 %.(0.19 dB/m)
55 rp 0 B 3B AT 4R R B AR R g 0 R 0 R (0.08,
0.12 dB/m) Z FIEEAS A 45 . F 25 K AT gy« 91 4=
TC e DA i #B JBEE  J h R EAT L SR R A
(1 4% ) g ik A AE Y, DS R B AT E i b a6
14 9% 2l A — ity 2 D A DI, T DA e R AT G e E
V- B B Bl B8 1T 9 i o ek, PR O BB AT 4 I |
iV 5 8RB B R AN R BGE 4T 4 b - B A
ity 1) D% 2 RN AR Y
2.2.2 W B A A B AL

3 3 MBS R T 2 2 AR f 12
Fr 2Bt 5 4% J2 0 05 A Z IR 3 (H KN A o &
SATLLE W, F N R 7 2 247 40 R 12
REAR A 45 35 MR S A EL MR £ 2 )2 H i R Bl ok
T2 3~4 dB, FE AR T HL T 2 20 4 T
Hiv T b, R Bl U AL 3 B AR R A L — SO R — 3
fith — A — b i, PR b b O PR B & e AT
B, ML R B 1 )2 AT B 5 AR 2 A% 8 o b
T2 EMH — SR — SR — A — L
JEREML /G AR R L2 A SRR A
B R . b, #0012 A S 35 A8 IR 3h
AH LE bR B2 )23 M T B AT M K. B ZE AL R B 1 )3
T m, Al RE M & MR 70 1 )2 BE MRS 38 25 it % 20 A
AL LT G 1 Z A Z R Kk 2 78 dB; IR
Bl AR R LTS ARSI A R 12
BENR 4R 2 08 1 29 6 dB.

£33 JIREERNRZIRE

Tab.3 Z vibration level of measured points in service

shop dB
MR HF 7
T ey FiT
: 22 12
V&34 54.0 57.6 57.96
T 1 2 24T 4 .
Ul — 3.6 3.96
- ZIR% — 77.6 71.4
T 71 R4 e
Yk — — —6.2

ARG ML T 1 1247 20 IR S HL T 1 1
EER AL 21 & SR T2 6 dB L HH T 5
WRsIE A3 71.4 dB, © 808 (T X B3R 55
PEEFFEHE) " (GB 10070 — 88) #i 5 FRAH , 1% X 1, Hy

Tl R0 A 3% FRAECA I TE] 72 dB. BRI
Bk B R , (AR IR 3 i KA o BRAH , L2240 B
G A2 N A5 B TA) AR B b 10 AR 12 g2 A X
B i) 1 2 5 B 46 06 1] R 8 A B BB, 41 3 5Ty
M, Rk, 75 AR T 7 LR T RS L%
HFY RS .

Kl 14 B 15 AT i 12 fnkb T i 2 )2 17 4
ANFEAE RSN /354 . BT LU R 7 2
EATER HUF LR AT 5 3 RE 2 He D
BB R SR T4 F 1 22, Xt B 7 R 1 2
EAT A MR 1R RO £ 36 AR R 3h oK
MR 2 R R B . M 4 T f 1R AT A
i, bV B PR B O B 32 % & A 7E 20~80 Hz

125 2.0 3.15 5.0 8.0 12.520.031.550.080.0
135502 O AR /Hz

Pd 14 TR 57 2247 450 2% 2 R AR R S n gt B2 1/3 4% 4t 1
Fig.14 1/3 octave spectrum of floor slabs vibration accelera-

tion in negative second floor

80
TR |
70+ —o—F &R

10

1.25 2.0 3.15 5.0 8.0 12.520.0 31.5 50.0 80.0
135502 H O AR /Hz

BI15  Hu R 01 1247 4 i 45 SR AR Bl s 1 1/3 fi 3 1]
Fig.15 1/3 octave spectrum of floor slabs vibration accelera-

tion in underground negative floor

1) VA HVR PR 3B 17 3 B 240 R 9~14 km/h 1
DU BN PR AN LR sh ek B g M R 12
NI12.7m/s" W 2240 2.7 m/s; SCEE ST ARG



538 &,

w5 2

W %41 B

PR SN B 0 (B R 67 122009 0.6 m/s?, T i1 2
JE2320 0.2 m/s, H B 100~200 Hz,

2) Il EiBsfra R R AR E 517
MU T S R Y K M e e R AR i S R
A R R4 R 0.2 dB/m, Hif B 38 7 45 it
IR R 0.1 dB/m,

3) LA mIRSbEE 5T AP IE b2
BB K 1E 50~200 Hz 5 B 52 B0 5 A 30 236 ek AL
A, M TE 10 Hz LA AR AT B s U 22 12, I 3 s 0 32 2
R AE R A B .

4) B NHL R 1247 0, F & 55 AR 0 4k 30 A4
YTHUF 12 MR =8 T 296 dB, H IR E 3%
T R G A DG v Y BR AL, 75 J 5 G TE LT B 1 )2 AT
5 b3 Y AR )

s % x o

(1] E%, 00 HERFE PR T 6 AL/ X AR 3 5 s s g

PEILT].  E R M, 1999, 15(6) « 43-45.
WANG Yi, XU Hui. A brief talk on the pollution con-
trolling of vibration and noise of the community built on
the platform of subway traffic [ J]. Environmental Moni-
toring in China, 1999, 15(6): 43-45.(in Chinese)

[2] ZOU C, WANG Y M, WANG P, et al. Measurement
of ground and nearby building vibration and noise
induced by trains in a metro depot [J]. Science of the
Total Environment, 2015, 536: 761-773.

[3] 7ZOU C, WANG Y M, JAMES A M, et al. Train-
induced field vibration measurement of ground and over-
track buildings [J]. Science of the Total Environment,
2017, 575: 1339-1351.

(4] EARE B HR AR, & gk B A 4k

LR AT T (7], R R B TR SR 4, 2014,
42(12): 1-8.
WANG Yimin, ZENG Zhemin, ZOU Chao, et al. Ex-
perimental investigation into train-induced vibrations of
test-line at metro depot[J]. Journal of South China Uni-
versity of Technology, 2014, 42(12):1-8.(in Chinese)

[5] AR, VF 45 60, VE IR, A5 . Bk 4 05 B A ik IXC b T
Bl AL R ARSI 5 o M [T R 3h 5 b s, 2015,
34(16) : 200-206.
70U Chao, WANG Yimin, WANG Zhaohui, et al.
Field measurement and analysis of ground vibration in
the throat area of metro depot[J]. Journal of Vibration
and Shock, 2015, 34(16): 200-206. (in Chinese)

[6] gk, &, il 55 . Vb BH gk 4 0B b X
BRI Re R sh BT L1, 3 5 ik,
2017, 36(6):56-62.

[8]

[9]

[11]

LI Luyu, GUO Wei, JIANG Lizhong, et al. Shaking
table tests on the isolation performance of two buildings
built on the top head of Shenyang metro depot[J]. Jour-
nal of Vibration and Shock, 2017, 36 (6) : 56-62. (in
Chinese)

WA R T T, A Mk bR Wl R Bh A O S
BriT]. 2ARTREEAR, 2013, 46(6): 90-96.

XIE Weiping, ZHAO Na, HE Wei, et al. Analysis on
vibration serviceability of over-track buildings[J]. China
Civil Engineering Journal, 2013, 46(6):90-96. (in Chi-
nese)

fof T 8 A S Bk 2 B A A g A 48R P S 0 B Y
[T]. 4R35 bk, 2016, 35(8):132-137.

HE Wei, XIE Weiping. Field measurement of the sub-
way train loading in a car depot[J]. Journal of Vibration
and Shock, 2016, 35(8):132-137. (in Chinese)

AT BRHE DT, WE AR BT . bk AR B L ol A R
o Hr[T]. 93 5 ahifi, 2016, 35(8):110-115.

XIE Weiping, CHEN Yanming, YAO Chungiao. Vi-
bration analysis of train depot over-track buildings in-
duced by train load[J]. Journal of Vibration and Shock,
2016, 35(8):110-115. (in Chinese)

L1905 T T DA DA B O K7 R N B Ll e e B R
SRR AT ST ] BRI A4, 2015, 37(8) : 98-103.
WU Yubin, ZHANG Bin, LIU Yinghua, et al. Law of
vibrations influence of subway on metro depot super-
structure [J]. Journal of the China Railway Society,
2015, 37(8) :98-103.(in Chinese)

HOHE . AR 8 BOARTE M Bk 40 B L 52 TF R b 050
Bt R [T ] BRI AR BT, 2018,62(11) : 150-154.
ZHENG Hui. Research and design application of vibra-
tion damping ditch technology in metro depot with up-
per property development [J]. Railway Stand and De-
sign, 2018, 62(11):150-154.(in Chinese)

HRAB AR . GB10070—88 I 1i7 X 8 3R B 4k 5
FRUELS AL st B Aol i A, 1988

E—EFB KRN, B 199048 9 A
AL W AR F BRSO 1 O Bk B ER B
P gl 5 W s P . B Rk 4B
bW GBIk 303 B ) (k2 45 b )
2016 4F 56 354528 S 1) S8 3.

E-mail: 944894571@qq.com

BEEEE D HEM, S 19784F 11 1
EENE & N LU o S 3 [ S o3 1 S
B B IR BT IR Bl 5 I A ]

E-mail : fgshdjtdx@aliyun.com



