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Study on Parameters of Line Vibration
Damping Fastener Stiffness in Urban Rail
Transit Depot or Parking Lot

SUN Jianshu, HE Zhenxing, SHI Guangtian, BAO
Nengneng, ZHANG Xiao'an

Abstract Based on the main line of driving speed of more
than 80 km/h, the stiffness of the vibration damping fastener in
existing urban rail transit depot or parking lot is generally de-
signed to be 15 kN/mm. Trains in the depot or parking lot are
operating at much lower speed than on the main line. To ex-
plore the stiffness of vibration damping fastener that match the
driving speed at depot or parking lot, based on the theory of
vehicle-track coupling dynamics, a three-dimensional dynamic
simulation model is established, and the influence of reducing

damping fastener stiffness on the dynamic response and vibra-

tion damping effect of vehicle system and track system is stud-
ied. Results show that with the reduction of vibration damping
fastener stiffness, the change of rail vertical displacement and
track ground vibration is significant. When using vibration
damping fasteners for depot lines with driving speed of less
than 30 km/h, the vertical stiffness value can be much lower
than the current 15 kN/mm, but should not be less than
4 kKN/mm. If the vertical stiffness of damping fastener takes
4 kN/mm), the vibration damping capacity of the track can be
increased by 7. 18 dB, and the dynamic response of vehicle
track system is still lower than that of the existing damping fas-
tener on main line with driving speed of 80 km/h.

Key words urban rail transit; depot route; vibration
damping fastener; stiffness
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Fig.1 Schematic diagram of orbital subsystem model
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Tab.1 Orbital subsystem model parameters values
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Fig.2 Dynamic response of a train passing damping track at 80 km/h
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Fig.3  Comparison of the trend of wheel-rail contact force
changing with fastener stiffness
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Fig. 4  Comparison of the trend of vehicle body vertical

vibration acceleration changing with fastener stiffness
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response with vibration damping fasteners used on

depot lines

T BB TE [a] 2 B i /N T 80 km/h 1) T4 T
(AN LA 0] (57 A% | 3K Uk B A9 0 ) 6 B 32 9 ZE 38 A 7
HEE By 52 M AN Ko 7 PR 0k = 1 W EE R
4 kKN/mm B, 50 80 3 ) f7 #% 32 38 4 mm, H7E
30 km/h T340 A B S80OG FE AN R 6 a) firzs . AR 4
CII/T 191—2012( 7 B AR BLEH A M) " o
U e R A AL AN N K F 4 mm, BILTE S ) B
KRIEEAFEARKT 3 mm” (RS, 423528 P s
P AT By 2 1] P2 BB AN G T 4 KN/mm

HIIE 5 b) AT &, Bl 2 08 44 W EE Ay e A1
PARRERE T 00 09 B9 02 [ 41 20 fn o 32 34 22 1 T
#aF ;30 km/h T 40 08X 000 3R 4 80 km/h T
IR BRI 3 BE AR T 45% , HAE 30 km/h T.%
T R AT 1] W EE A 4 KN/ mm B 7 R 20 ) A
SN EE AL T 80 km/h TR L 4IR F4  ] W
J& R 15 KN/ mm B (9 A9 030 [ 9 0 in e

HIE 5 ¢) FH: 30 km/h 0% F 38 Bl 5 1)
PRBNNE B S /N T 80 km/h T T (9 %03 L fik 1
] PR Sl 0 B Y 2 1) W R R ] 4 kKN/mm B
.28 -

30 km/h T ¢ T~ UGB S Al AR ) 4R oh o R AR
80 km/h T T Bt S ik = 1) % 2 s B ek /N T
61.3% . it D8RI A 0 o) 5 A k), 79 Ak B
TR AT A ) PR B 0 R A R R R A
#£ 30 km/h T30 F 2 08 4k 0 4R 2 ) KR A
15 kKN/mm [% % 4 kKN/mm I}, 38 Feml 1) 9% 30 i
FEEMO. 001 68 g Bk /NZE 0.000 73 g, FLBF I X 1
WK 6 b) iR, 5 H AL 3 o H% 20 hin 22 2%, ) B
84.50 dB &% 77.32 dB,F&ALT 7. 18 dB, X%
WHE 2 35 e A A P SRR O 2 g o i 44, mT A R AT
AT SR SR IR B RIS T
R AU IRAR: , T B AR X 37 B b 36 Wb T & B9
FIRZMA

4 ZiE

RSN T = 4B - PUE R G 3 ) 2E A bt
FE T 3 B R A AR B B o i 1 4 X B R 4
B8 R G50 Bl ) M RE S A e R 1 B Y s i B
B g T S B IR 0 I 7 B (Y L
FEEEBWT .

1) AHE IR R0 T IEL (9 4iaf 7k
Rk 80 km/h) 43 4k (9 % a5 47 HE N
30 km/h) B, 2250 R G RN BB 2R Ge ) 3228 5 )
N AR PRAFAE .35 25 5

2) FGESARATAE 0 W RS BUE AT DAL E 2
%o oA 4RI EE i 15 KN/mm [ % 4 kKN/mm
BF, B80T AR Sl i R P A o R
sINEAR B [ 57 F% AN 2P0 ) R S0 o L
K, FHorb, 50703 1) 067 7% 2 0 I B AR T8 4
ARFRE) BT 0 B RS LB, (B 435 4 i N
T YRS NTIEL . FrLd, 354 Nk
P BE Y BB AN BT 4 kKN/mm

3) BEARAIGLIRIn AR A R T ME
ST R RN A IR B, 2 DR A0 0 Y I 1) B A
15 kKN/mm [ 2 4 kKN/mm , 7 X5 1 8 98 3R 250 56 L BE
AR 7. 18 dB, IBIRFICR BN B3

4) FEGLIARINAT WIEE X 22505 2 4 0 Ik 3h
T FE RZ A AN, Dl 104 7 1] W EE L 15 KIN/mm [
2 4 kKN/mm , B3R 3l in 2 BE AU/ T 0.004 9 ¢,
MNZEA0 ZR G A0 R U, BRI 2 3 S s AR 12 1 W 2
SERATIY

5) WARHEA B A s AT U A i T
R ICTEZF AR (AL T 4 KN/mm) R



P . (7] FRS, BREEM, 4R 0, 5. B4R 11 1215 3P T R B 2 45 ok
S % 3Lk PGS HOFE[ 1] . Pl TRE2E4R,2019 (6) :38.
D] W TR s . Mk A6 T T i < Wk HE Zhenxing, CHEN Qingchao, ZHOU Hualong, et al. Theoret-
wErge[ 1] 55 skl 2018 (10) 163 ical research on the key dynamic parameters of the fastener-mat-
XIE Weiping, WANG 7h:3nvyin SUI\; Liangming. Vibration re- tress combined vibration damping track [ J]. Journal of Railway
) s ’hengyin, J g.
duction effect of a new isolation bearing for a metro depot[J]. Englneermg Society, 2019 (6) :38. N
Journal for Vibration and Shock, 2018 (10) :63 (8] AR M-I ST LBPIM]. 4 R bt B i
e o ’ . #2015 :20.
(2] 5. iR B ARTE AR R B b 35 7 & vh i AF 58 B b hE iz
L), BtobrE i i 2018 (11):150 ZHAI Wanming. Vehicle-track coupled dynamics volume 1[ M].
. N NCHE 1L N : .
111 . 1 P, .
ZHENG Hui. Research and design application of vibration damp- 4th ed. Beijing: Science Press, 2015:20.
R . ; (9] JaAede, ¥t Jo] 5 B, 4. DR LT X b ok 7 4 3 g 2
ing ditch technology in metro depot with upper property develop- o
ment [J]. Railway Standard Design, 2018 (11) :150 RERYENIBITEL ] PtbrifeBeit, 2019 (12) .53,
. sign, :150.
(31 BG4, MR 45 M U B P B 6 07 BN ) ] T ZHOU Hualong, JIANG Jianzheng, ZHOU Changsheng, et al.
JORERAR (HREERR) 2011 (1) 185 Effect of different vibration damping tracks on dynamic perfor-
¥ NP 5 R
GENG Chuanzhi, YU Qing. Shock absorption analysis of subway mance of metro vehicles[J]. Railway Standard Design, 2019
s g. >
rail track structure[ J]. Journal of Tongji University ( Natural Sci- (12):33. o
ence) . 2011 (1) :85 [10] KT MR BE R , 1R G b i A A8 B2 51 25 DL 24
(4] IR IS G . BRI A5 L1 )53 AP ERLREITE MG OB/ T 3599201915 e
BRCIT. SRATHL ST, 2007 (4) 220, X AR AL, 2019 8.
GENG Chuanzhi, DONG Guoxian, ZHU Jianyue. Analysis of National Administration for Market Regulation, Standardization
wheel-track force with elastic rail fastener[ J]. Urban Mass Tran- Administration of the People”s Republic of China.  Specification
sit, 2007(4) :20 for dynamic performance assessment and testing verification of
051 B, T A L. SR B R T R rolling stock: GB/T 5599—2019[S]. Beijing: Standards Press
LIPS ) ]. B ARSE,2012(3) £ 103, of China, 20198, o
DUAN Yuzhen, ZHANG Liping, YANG Rongshan. Study on the (V] R N RICAIIEIFE J5 Ak 2 2B, 17 3 LB AT
) 3] S . >
selection of fastener stiffness for intercity high-speed railway at va- CI/T 1912012 [S]. E5t: PR Tl it 2012.5.
rious speeds| J]. Railway Engineering, 2012(3) ;103 Ministry of Housing and Urban-Rural Development of the People’s
[67 . R L R A MR T R [ ] B Republic of China. Technical code for floating slab track: CJJ/T
TR 2018 (4) 43 191—2012[ S]. Beijing: China Architecture & Building Press,
=TI, 4.
WANG Yu. The influence of rail fastenings stiffness on track- 2012:5.
ground system vibration[ J]. Journal of Railway Engineering Soci- (Wi H 112020 - 05 -27)
ety, 2018 (4) .43.
TWERVERVERVERVETEVEREVEVEVEVEVERVETETEREREREVEVERERERERENETEREVEREREVERETVETE AR RE R R vl vl e e ve e
(E#EE23T1)
XIA Runhe. Analysis of metro tunnel collapse accident based on Studies, 2017(11) :76.
accident mechanism and responsibility and its prevention strategy [8] H—F, FHM, SH=. T E Z a0 A 322 298 PR
[J]. Tunnel Construction, 2019(10) :1601. WgE[)]. hEZ A FRIEERAR, 2016(4) ¢ 100.
[6] Z=3EHE, #FE. IEBEARMC I mEHEAH R[], B XIA Yixue, WEI Fan, GUO Qiyun. Research on public safety
R IEAFFE, 2020(5) : 65. governance mode oriented to smart city[ J]. Journal of Safety Sci-
LI Feifei, DONG Hui. Ethical demands of urban governance in the ence and Technology, 2016(4) :100.
era of big data[ J]. Urban Development Studies, 2020(5) :65. [9]  PhszC KB AT A I iR BT R M [ 1], 3T
(7] WG, IR, TE, % KBdRE T AL E SR RJEDIIE, 2017(2) : 79.

MR ], IR A TS, 2017 (11) - 76.
CAO Cejun, LI Congdong, WANG Yu, et al. Governance mode of

urban public safety risk in big data era[ J]. Urban Development

SUN Yuewen. Big data: new strategy of public security governance

Urban Development Studies, 2017(2) :79.
( Wk H #A:2021 04 -21)

in modern cities[ J].

.29 .



