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Fig.2 Typical structure of a steel spring vibration isolator
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The finite element model of FST system
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Fig.5 The simplification model of rail system
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Tab.1 The parameters of rail and fastener
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Tab.2 Comparison of floating slab mass calculation
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Fig. 6 Modal frequency error caused by mass deviation
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Tab.4 The model parameters of floating slab system and tunnels
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Fig.7 Mode shape frequency distribution of prefabricated

steel spring floating slab system

i‘;‘; ;wéug}: =T THAL fﬁsfﬂ'
N 150D+
§125:®_Z / /’/’:/ /
;;%122@ / // - /
gy
OI é 1‘1 1I6 2I1 2I6 3I1 3l6 4|1 4l6 5I1
BANS

—LESES; ~HRERESRS;
= FERE PR TE; WL R RS

P8 B e 2B TR TR e S AR BT R 3 A
Fig. 8 Mode shape frequency distribution of cast-in-situ steel

spring floating slab system

MR A b3 0 A o, pR B 7 R0 8 W RN, X IR AR
3 GRS R Ak 1 WA G2 B Rl B B TR AR
FHEA RGBSR T U R B R RS
MG K HEAE 1~43.8 Hz M Be , % T I 58 077 B Ak &
8 MG KEAE 1~57 8 He i BE . MIFBEMAS
B IRALAL T 45 FH 41 & B B, 07 B AR S AR N 454
RS R PE X0 S 05 e 5 /0 % 1 9 ) O AR R
85 IS R AE 43.8~163.9 Hz H B, % T BB =X
TFERRG, ZMER KA 57.8~161.4 Hz 5l Bt .
MOUF B R GRS IR AL T A B B N S
RGBS FRE , B B, 8 B AR R G E A
GBS R B IR AE R G IR, X T 3
ERAZMAGEX T ERRG  ZRE 00 LA TE

163.9 Hz A LB A1 161.4 Hz UL B SEL .

A L R N DX B AR SE PR B As T AR Y
IR 3 1A] 8 32 A7 T 100 Hz DL SR EBE, R b J5 28 5
B v 2 i A DG R 3T 1 iR B e A B

3.2 ENWRL ST

TE 22 TR MR V7 A B0 R 3 R 1 0 BT A R rh e iy
BB O it 0 R L AR A S T, X 1~200 Hz
B4 BEHEAT A K R 0.1 Haz B 365 i 7 43 Fr L 42 BT Fif
22 BT T A AR I LV ARCRIA HE A C 3 A A A 1 )
Ny AT 4 A T ABOT S5 b B, 25 3 an &1 9 A 10,

10° 1 r
FERFEFES VFERE S
5&?%%;
“ 0tk
)
5
s 10
| — WL
F— FER
10712 —1'f|]i|’;&\ ) ! ) ]
1 10 100 200
f/Hz

B9 pul = AR R GRS
Fig.9 Receptance of prefabricated floating slab system

10° 3 g y
O ENE BRE T
B BT 4

FERES RS

PS4/ (m - N

1 10 100 200
f/Hz
K10 BEAFEERRRAB I
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Dynamic effect analysis of longitudinal connecting slab of floating slab track
in urban rail transit

YANG Xin-wen'?, SUN Zhi-ang"®, ZHANG Zhao'*, ZHANG Ying-jie"*
(1.Shanghai Key Laboratory of Rail Infrastructure Durability and System Safety, Tongji University, Shanghai 201804, China;
2.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: The longitudinal linkage of the floating slab track (FST) has weakness due to the dynamic effects of FST longitudinal
linkage, which are not adequately considered in the track design. By introducing the method of equivalent density and equivalent
foundation coefficient to simplify the model of the base of a steel-spring-FST system, a three-dimensional finite element model of
vibration characteristics analysis of prefabricated short and cast-in-situ FST system is established. In the proposed model, the influ-
ence of the rail, shear hinge, and foundation under the slab on the vibration characteristics of the floating slab structure is fully con-
sidered. The modal analysis and harmonic response analysis are analyzed with a focus on the dynamic effect characteristics of the
longitudinal connecting slab of the FST system. The results show that: The modal shape of the FST in the low frequency band of
1~200 Hz mainly shows four types of motion: rigid body motion, bending, bending-torsion combination and torsion; For the pre-
fabricated slab track system, the frequency band in which the floating slab dominates the vibration characteristics of the system con-
forms the system modal analysis and harmonious response analysis; For the cast-in-situ slab track system, when the frequency is
within 32.6~57.8 Hz, the frequency band is the transition band, where the dominant role of the FST in the vibration characteris-
tics of the system is weakened ; The lower-order bending modes generated by the coupled slab dynamic effect are expressed as rigid
body motion modes in the prefabricated slab system; for the FST composed of N, slabs, the number of additional modes around

each order of bending mode frequency of a single slab caused by the coupled slab effect is N,/2-1.
Key words: floating slab track ; urban rail transit; modal analysis; finite element method ; connecting slab effect
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