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Fig. 1 Simplified vehicle/track system model
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Tab.1 Parameters of vehicle/track system

N m,/t B /(ENem™ ') ¢ /(kNesem ) I./(kg + m*) I,/(t+ m?) m,/t
6 21.8 480 160 0.8 250 1.3
My /[t l./m ky/(kNem ') ¢,/(kNesem ') E/(kN+m*) l,/m l,/m
0.9 19.52 1 400 30 2.06X10° 6.3 1.1
m./(kg*m ) l,/m ki/(kNem™) ¢/(kNesem ") I./m*
60. 64 0.625 1.625X 10" 10 3.217X10°
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Fig. 4 Initial results of fielding testing and modeling
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Fig. 6 Vehicle/track FE model updating flowchart
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Fig. 7 Vehicle running speed updating
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Fig. 9 Frequency spectrum of rail displacement

P X T A 2 A BB i Sk SR Pt T
. 380 o T 00 G A AU 25 2R R T 8 4 s AT
J¥29 60. 00 km/h, X5 W fe e /0 330 5 5 0 30 45 2R
WA 25 AHZEIR R H R 9 WAL s 1
5 TR BT I P A B A R R AU 4 R 5 0 4G R
ik A O W) 45 7R G BE Al b EAT AR 2 2D B
5 T AT B M JRE DL 4 2R 5 04 45 SR A 5
(8 3 O 0T L D 1B RS R S I A R Y iR
72 (ULIEL 9 vp JRy 8 R &) o 3X L UE S8 T A WF 52 i
Fe AR 5 R T R O R AT .

6 ZERIF

BT 9 2 Aar A N B S5 W 5K B B g )
7B T — i AR R A S R R i, L AR
AJ 43 BB A G AT R R B I R 2D R
KL, SECREE S R AL ) ) e
20 NI BE 52 e 55 Sk B, 32 0 44 BELE S AN
SR A A58 47 o B A] AR ADL4h SR  Ih BR
U R WG TR AT BT 04 W BE S AT AR 4 45
5 285 R AR A B A b T R I AT IR/ T AR
PLEE R ML R R 2. SRS MRE IR E
AN [R) S B AL A 2l g o g A R 8 4 i S0 A
B — B Z R R B TR S 2
T 2L SRR BT R B

z % X ik

[1] Friswell M I, Mottershead J E. Finite element model up-
dating in structural dynamics{ M]. Dordrecht, The Neth-
erlands: Kluwer Academic Publishers, 1995:98-105.



352 " oo oK 5 & W %38 %
(2] 3Kk, EARTREEWN ARG I RBEARIM] Ju g Bl [12] Wang Y J. Mao Y X, Hu A Q. Numerical simulation

(3]

(4]

(5]

[6]

(8]

(9]

[10]

(11]

AL 2014 :1-14.

ELR Bk R 5 458 3 A0 B LML 56 2 J. b
A RRAE AL . 2005 :16-29.

TR BV 2P . B TR G IE A% 16 19 F MR
MaiRa ot R L] b E A B 2R, 2011,24(5)
47-55.

Han Wanshui, Wang Tao, Li Yongqing. et al. Analy-
sis system of vehicle-bridge coupling vibration with
grillage method based on model updating[J]. China
Journal of Highway and Transport, 2011,24(5).47-
55. (in Chinese)

JROHT B X SN S B TR A BT SR TE R T
iy R B (T 4% 8 TR 2 4. 2013, 26 (4) : 531-
538.

Yin Xinfeng, Liu Yang., Peng Hui. et al. Impact fac-
tors of a bridge with poor road roughness under mov-
ing vehicular loads[J]. Journal of Vibration Engineer-
ing, 2013,26(4):531-538. (in Chinese)

Feng Dongming, Feng Maria Q. Model updating of
railway bridge using in situ dynamic displacement
measurement under trainloads[J]. Journal of Bridge
Engineering, 2015,20(12):04015019-1-12.
Garcia-Palencia A J, Santini-Bell E, Sipple J D, et al.
Structural model updating of an in-service bridge using
dynamic data[J]. Structural Control & Health Moni-
toring, 2015,22(10):1265-1281.

T I . R K B WL g ) R SR S T
[M. de st Bh2 i RAt 20156064, 101-121.

RV H AL OGRS EWER R R TS
R P 3h K 512 W, 2015,35(5) :892-896.

Zhu Tao., Xiao Shoune, Yang Guangwu, et al. Verti-
cal wheel/rail force identification method for railway
vehicle and its test validation[ ] ]. Journal of Vibration,
Measurement &. Diagnosis, 2015,35(5):892-896. (in
Chinese)

R FE B AR L A UK. P R R A ) R G A O B R
P B 5 LT, 4R 2 ik 5 12 W, 2015, 35(2) .
328-333.

Zheng Guochen, Qi Ai, Yan Xueyuan. Research on
acceleration of vibration source from Fuzhou metro
considering vehicle-track vertical coupled model of vi-
bration[J]. Journal of Vibration, Measurement &. Di-
agnosis, 2015,35(2):328-333. (in Chinese)

Y. PO RE S g CEAD ML 55 4 R b
A RRAE AL . 20152041,

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

of a metro vehicle running over rail with fastening sys-
tem failure using finite element method[ J]. Journal of
Vibroengineering, 2015,17(3):1488-1498.

Shi J, Chan A H, Burrow M P N. Influence of unsup-
ported sleepers on the dynamic response of a heavy
haul railway embankment[J]. Proceedings of the In-
stitution of Mechanical Engineers Part F-Journal of
Rail and Rapid Transit, 2013,227(6SD :657-667.

B OR Fig o B TR Sl T B aE sl AR LML 5 3 R X
DA B R 2 A . 20150 115-133,

5 KR 3T O 3T B 2 B A e L. Bk
LA ,2013(10) :70-73.

Zhang Huihui. Selection for track structure type of ur-
ban rail transit[J]. Railway Construction Technology.,
2013(10) :70-73. (in Chinese)

Yang S C, Kim E. Effect on vehicle and track interac-
tion of installation faults in the concrete bearing sur-
face of a direct-fixation track[ ] ]. Journal of Sound and
Vibration, 2012.,331(1):192-212.

X AEAE 7. S5 R Bl 7 2 LML JE 5T BUAE M s ji
#1:,2005:234-248.

IR 22 PR R 28 S A [A]  BR R B A F R LA
TER R T ). BIE AR 4L, 2014(8) :99-104.

He Yuelei, Li Zaiwei, Sheng Chunling, et al. Charac-
teristic analysis of track spectrums of different subway
line conditions[J]. Journal of Railway Engineering So-
ciety, 2014(8):99-104. (in Chinese)

SR BR - B R — i g 2K B T AT 2938 9 B 5 R
PR LT ] R R B2, 2014, 44 (T)
714-721.

Zhu Shengyang, Cai Chengbiao. A fatigue damage
model of concrete structure for ballastless track in
high-speed railway[ J]. Scientia Sinica Technologica,
2014,44(7):714-721. (in Chinese)

Wb ik A RO, s Bk B A I B [M. At
P& ST AR 55 A BR 2> 7 . 2000:87-97.

E—EEEN: LA P 1982 4F 9 A
AP R R T R 3
JE 5 1) g LT A8 30 40 38k 4% % Bh Sy o
R FCRRIE S AR T vk R SRR 50 IR
PG ) (IR 3 5 w5 ) 2015 4E 45 34
B 2 WD,

E-mail ; yingjiewang(@bjtu. edu. cn



EYEAN A BT S I R Y A R S AR T B




