STEHIETI2ME Vol. 17 (2017 F 12 A),

BERI S FF S N

S/ No. 11-171215

L — )L DB EE

JASCOME

=57

TIME-DOMAIN TRANSMITTING BOUNDARY FOR DISCRETELY SUPPORTED RAIL

BafERAIA Y, F KA

2), K513

Kazuhisa ABE, Daisuke TODA and Kazuhiro KORO

1) B RFRZE LY
2) FriR K% LI R (FFE Y )
3) MBRFERELE

Prb 3 T T 0 7T A (T 950-2181 Hril i vE X FH 1 & = D I 8050, E-mail:abe@eng.niigata-u.ac.jp)
(T 950-2181 #7188 i P X £ 1 il — 0 BT 8050)
WA TETO T 5 4 (T 950-2181 Hii i v X £+ & — D ] 8050,E-mail:kouro@eng.niigata-u.ac.jp)

This paper presents a time-domain transmitting boundary for a discretely supported rail.

To this end, the time-domain Green’s function is derived numerically by inverse Fourier

transform of the receptance matrix representing a semi-infinite railway track. The non-

reflecting boundary is formulated based on the convolution of the Green’s function and

a nodal force. Singularity in the inverse Fourier transform, which is originated from the

receptance matrix, is removed by means of the subtraction technique. Through compar-

ison with numerical results obtained by conventional methods, accuracy and validity of

the developed nonreflecting boundary are examined.
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Fig.1 Semi-infinite track subjected to a load at left end
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Fig.2 Path integral on C
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Fig.3 Track of finite length
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Table 1 Parameters in track model

Rail Bending stiffness (MNm?) 4.04

Mass per unit length (kg/m) | 50.47

Sleeper Mass (kg) 80.0
(per rail) Sleeper spacing (m) 0.6
Rail pad Spring constant (MN/m) 60.0
Sleeper pad | Spring constant (MN/m) 60.0

[1x107]

with transmitting boundary (10 spans) '
without transmitting boundary (200 spans)
"""""" without transmitting boundary (10 spans)

deflection (m)

0 time (sec) 0.1

Fig.4 Deflection at loading position
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Fig.5 Wheel/track interaction problem
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" with transmitting boundary
without transmitting boundary
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Fig.6 Vertical displacement of running wheel

BROIRENIEIRRIZ L D DENDRD SN, [EERER 2 & E
U72358 OBIEEMN 1.00561 THZ2DIZH L, ZRELRWE
G1E1.004 THote. baraiz, IR G X b ke g
13 1.0057 TH Y, FIFEOANZINITEWVEEZGZTWVWS.
ZOERFIEBADTNREDTIED DN, IGELEN DMK
RICBEE 2 ERBEL M T 256 ICIFEEE 2>
<3 ™,

6. BHYIC

FLOFIT L VBB S NZBOEE TV & NRIT, W
PR E & il e R ISR R 2 R U 7, 207201z, %
T, PMRFE A SR U2 AREUE L & SR v AT 0w
Fourier Z#11Z & 0 Fffil3% Green B2 €Ak L 7. ZDTF
T, WRFISEESER %2, Y% Green % e L — VIR{ERH I D
FEMIR AR D& BRIZ XL D RELL 72, BRIz L &
TR AFTH & B % Fourier Z2#AL 726 D & O %
BEIETRD, TNk Y Fourier #1952 & TEE LU 2.
Ez, VTR VAGHNCET 2 BB EOR RS DORE
HBWIZDWTEHERUZ. BT, BUEfMTHZEL, RBFsET
MR L 72 R ERAP R EE2 A L, WIR#EDMBITIZE
THBHZ BRI,

nE, EEEROFEOBIZIE, LEENHYEEZEHTIL
TR ATHNERDDBENRDH LN, TNEFELLHE LK
ficHzondiull 2=y b OHRILOATEITARTD
5. TDH, ERAEMNEE T VEAWEZEEERIZER, Z
NIZET2HBEAMIBD THOTRRbDL RS,

S XXk

(1) Mead, D.J. : Free wave propagation in periodically
supported infinite beams, J. of Sound and Vibr.,
11(2)(1970), pp.181-197.

(2) Thompson, D.J. : Wheel-rail noise generation, Part III:
Rail vibration, J. of Sound and Vibr., 161(3)(1993),
pp-421-446.

(3) Abe, K., Chida, Y., Quinay, P.E.B. and Koro, K. : Dy-
namic instability of a wheel moving on a discretely sup-
ported infinite rail, J. of Sound and Vibr., 333(2014),
pp-3413-3427.

(4) Abe, K., Hosaka, K., Koro, K. and Quinay, P.E.B. : In-
fluence of damping and rail stress on parametric insta-
bility of a wheel, Proc. of STECH2015, Chiba (Japan),
(2015), USB.

(5) Abe, K., Fujishita, S. and Koro, K. : Development of
transmitting boundary for periodically supported rails,
J. of Mech. Sys. for Transp. and Log., 3(1)(2010), pp.44-
52.

(6) Abe, K., Kikuchi, A. and Koro, K. : Wave propagation
in an infinite track having an irregular region, Notes on
Num. Fluid Mech. and Multidiscip. Design, 118(2012),
pp.71-79.

(7) Delph, T.J., Herrmann, G. and Kaul, R.K. : Harmonic
wave propagation in a periodically layered, infinite elas-
tic body: Antiplane strain, J. of Appl. Mech., 45(1978),
pp-343-349.

(8) BESFIA, HEERR, F#E % : £ O THFI

FRE L — )V O BERE N, Io %5 CE, 10(2007),
pp.1029-1036.



