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Track Bed Vertical Irregularity Influence on
Characteristics of Metro Environmental Vi-
bration Source Intensity

WAN Zhuang, HU Chuan

Abstract To explore the influence of track bed vertical irreg-
ularity on vibration source intensity , multi-body system dynam-
ics analysis method is applied to simulate vehicle-track cou-
pling dynamics, and finite element method is adopted to estab-
lish flexible body model. The track bed vertical irregularity is
obtained by simulating the cosine function of the different irreg-
ularity amplitudes and irregularity wavelengths on flexible rail.
The vibration source intensity data of positions such as track
bed slab and tunnel wall are extracted and analyzed. Research
shows that the peak value of tunnel wall vertical acceleration
mainly concentrates in the region of low-frequency within 100
Hz, and track bed rising has relatively evident influence on vi-
bration source intensity, in which the working condition of
track bed expansion joint at the slab rising center is the most in-
fluential.
Key words metro; rail; track bed vertical irregularity; vi-
bration source intensity
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Diagram of finite element overall model
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Tab.1 Main parameters of 4 working conditions
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Fig.2 Variation of wheel-rail force changing with train running time



2.2.2 &1 e Gy dmik B

DI ZEE T3 B A 80 kmv/h B (4 T 000 g 47l 144 7
G3HT, £ T OCTE R AR 1) i B e KAELAn &l 3 i
P 3 AT, UL TALC A0 L AT 2) H ey B
WA 5 ARSI AT T PG L LF-ARTR] , 7 32 T
(T2 3 AT 4) WP T8 AR B i) 3 i) o skl B W {E A
BRI, e K22 MHEE T 0.72 m/s*, 4
HEE A 80 km/h [ T2 1 %) 38 PR A ) J 38 2 ) J
T EE A, e 4 s, HIE 4 a) ATH, 18 R M A
KA Ky 3.46 m/s” ., & 4 b) A%, 38 R
(49 3 [ o5 5 P R S B4R i fE 200 Hz DU N )

5_
i 4.18
g 4 3.85
‘;z 346 350 33,
5 3
w2
1’%
el
:\'Q
0 <» N " ) X
R R SR Sy
& T

T ARMEINE T TOLHEAAFAEBEHUA TG, TEE PR 8 ) AT 5
SR RAE LI .

E 3 BI45547 3 A 80 km/h B Y 4% T 10 38 HAR 2 [5) N
R R KAE
Fig.3 Maximum track bed slab vertical acceleration in each

working condition with train running speed of 80 km/h
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Fig.4 Time-domain and frequency-domain charts of track bed
slab vertical acceleration in working condition 1 with

train running speed of 80 km/h
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Fig. 5 Maximum tunnel wall vertical acceleration in each
working condition with train running speed of 80
km/h
0.6
& 04
e 02
= 0
% -0.2
= 04
-0.6
-0.5 0.5 1.5 25 3.5
G IBATIN [6l/s
e 1K
o0 a) 15
%_Q%
N
ﬁio%
@éom
002
=R
0 40 80 120 160 200
B /Hz
b) S

K6 54 iafy iz 80 km/h i T80 3 fY % 1 BE 3 (4] i
S S S A Sk P

Fig. 6 Time-domain and frequency-domain charts of tunnel

wall vertical acceleration in working condition 3 with

train running speed of 80 km/h
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Fig.7 Tunnel wall vertical acceleration in 4 working condi-

tions with different train running speeds
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