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1 CRTS -
1.1
, 10 [1,5,6,7]O
,U 9
[M){zy(0) 1+ Col{zv(0) }+Kl(zv(8)}={Qv(8)) (1)
My, [Cy] K] 2], (2v() {zv(D)
;{0v(1)} o (2~6),
[Cv] [Ky] [8], o
(My|=diag{Mc, Jc, M., M., J.,J., M. ,Mx>,Ms,My} (2)
[2v(8)={zc, 80,20 520580, B 201 52025203 520t (3)
[ZV(t)] {Zu,ﬂu, 24,2 127¢.11,¢.12,Z:w1,2:w2,22w3,z‘w4}vr (4)
[ZV(t)] {ZC,¢C, 24,2 tZ,étl,étZ,é'wl,é'WZ,é‘WS,gwét}T (5)
{Qv(t)}{—Mc,g,O,—Mtg,O,O,])1,[)2,])3,])4} (6)
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, 3@@@@@@@@@@@
Euler 57 —
B é$é$é$é$é$é$é$é$é$%$é$é$%$é$
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iml=m., jm [NT' [Nldx=m., [R]

fel=c | INTIN] dico [R] ©)
bk | INTIN et [R)
Mgy Coqr bieg . o
[RI= [ INTLN)de= | INTLNR LT 42 (10)
Z[J] o
et= | EIN'T[NVdv= | EINTSIN'Y ] 0 (11)
k] (k) :
[k =l 1+ (12)
[M1{g)+[Cl(q)+[K1(q)=(P) (13)
[M].[C].[K] L (P} ;(4) q)
Aq) .
1.3 -
(1) (13) : :
Hertz pi(t)
L 87 12,57<0
pi()=| G (14)
0, 62=0
102, Z,i(x,t) =z, (%, ) +z,0(x,5,0)], G=3.86 R"x107® m-N23( )5 Z(x,t)
t J sz.(x,,t) 8 J sz0(%,,t)  f J
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S(f)_fi ( 15 )
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Tab.1 Fitting coefficient of high and low uneven spectrum

A n A n A n A n

1.054 4x10°  3.389 1 3.558 8x107 1.927 1 1.978 4x10* 1.364 3 3.948 8x10*  3.4516
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2
Tab.2 The spatial frequency of the segmentation point and the corresponding wavelength
/(1/m) /m
. 0.018 7 53.5
0.047 4 21.1
0.153 3 6.5
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Fig.2 High and low irregularity time curve of ballas
tless track
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Fig.3 Model solving process
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3
CRH3 300 km/h CRTS -
o - 3 o
3
Tab.3 Model calculation parameters
MJkg 40 000 M J/kg 3200
M/kg 3200 Ji/(kg-m?) 5.47x10°
Ji/(kg-m?) 6 800 K, /(N/m) 2.08x10°
Cy/(N-s/m) 1x10* K,/(N/m) 0.8x10?
Cy/(N-s/m) 1.2x10* 2 [./m 17.375
2 [/m 2.5 RJ/m 0.43
E/GPa 210 I./m* 3.217x107°
p./(kg-m?®) 7 800 A, /m? 0.007 745
K,/(MN/m) 50 C,/(N-s/m) 30x10°
E./GPa 50 Vab 0.2
p./(kg-m?®) 2 500 per/ (kg-m?) 2 400
Ec\/GPa 20 Vea 0.2
E;/GPa 25 Ve 0.2
0./ (kg-m?) 2 400 lIm 0.6
K,/(MN/m) 90 C,/(N-s/m) 3x10*
’ 4 ’ 5 9
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Fig.4 Time curve of body acceleration Fig.5 Time curve of vertical wheel force
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Fig.6 Time curve of rail and track bed vertical Fig.7 Time curve of rail acceleration
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Tab.4 Sensitivity calculation of elastic modulus of self-compacting concrete
/GPa
15 25
/mm 0.843 0.765 -0.198
/kN 137.47 144.26 0.095 8
/(m/s?) 0.4424 0.4521 0.038 8

5

Tab.5 Sensitivity calculation of elastic modulus of support layer

/GPa

15 25 35
/mm 0.796 0.789 0.768 -0.044
/kN 140.4 142.35 143.8 0.030
/(m/s?) 0.448 9 0.450 5 0.451 7 0.007

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



3 : - CRTS 33

6
Tab.6 Sensitivity calculation of subgrade support stiffness

/GPa
60 90 120
/mm 0.906 0.789 0.628 -0.529
/kN 138.4 142.35 145.4 0.074
/(m/s?) 0.440 3 0.450 5 0.456 5 0.054
4 5 , Y bl
4
CRTS Py - ’
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Study on Location of Public Bicycle Rental Points Based on
Bi-level Programming Model

Ni Yong,Zheng Changjiang, Li Rui

(College of Civil and Transportation Engineering, Hohai University , Nanjing 210098 , China)

Abstract: With the increasing number of domestic urban car ownership, traffic pressure has become larger. In
order to deal with the traffic problem of “the last kilometer” properly,and to improve the transfer between city
subway and public bicycles,the scientific construction site and rational planning of public bicycle rental system
are particularly important. According to the public bicycle rental location factors and layout criteria, we took into
account the situation that there are two kinds of needs for borrowing and returning bikes at the public bicycle
rental points, and referred to the principle of impedance function to establish the minimum total travel time mod-
el and build up a bi-level planning and location model of public bicycle rental points. Finally, through the cal-
culation of practical examples,we determined the location of public bicycle rental points within the 400m range
of the surrounding area of the subway and carried out evaluation and analysis.

Key words: public bicycle;rental points;planning location ;bi—level programming model

( 33 )

Sensitivity Analysis of Dynamic Parameters for CRTS  Slab
Ballastless Track System Based on Finite—infinite Element Method

Li Wei
(China Railway First Survey & Design Institute Group Co.,Ltd.,Xi’an 710043, China)

Abstract: The CRTS III slab ballastless track is China’s self=brand ballastless track with independent intellectu-
al property rights. Focusing on the dynamic parameter determination and optimization problem of CRTS III slab
ballastless track system and based on the structure characteristics of CRTS III slab ballastless track system, this
study established a vertical vibration analytical model for CRTS III slab ballastless vehicle—track coupling system
by applying vehicle—track coupled dynamics theory,time—domain dynamic finite element method and the infinite
element method to eliminate boundary effect. Then the MATLAB program was compiled and the sensitivity of
structural parameters to the dynamic response of vehicle—track system was analyzed by single factor sensitivity
analysis method ,which may provide theoretical support for the determination and optimization of dynamic pa-
rameters of CRTS III type ballastless track.

Key words: high-speed railway ; ballastless track ;coupled dynamics;finite element;infinite element
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