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Wave Transmission in an Infinite Railway Track Having an Irregular Zone

Kazuhisa ABE, Niigata University, 8050 Igarashi 2-Nocho, Nishi-ku, Niigata
Atsuhiko KIKUCHI, Toa Corporation
Kazuhiro KORO, Graduate School, Niigata University

This paper presents a wave propagation analysis method for a periodic railway track having a finite irregular
zone. A half-infinite periodic sub-region is represented by an impedance matrix. The infinite system is
reduced Lo a matrix equation with finite DOF by coupling the impedance matrices with the irregular zone.
Through numerical examples, influence of the heterogeneity on the wave propagation is discussed in terms
of the dispersion of wave modes. It is found that the irregularity is effective to cut off the wave transmission.

Keyword : infinite track, irregular zone, impedance matrix, incidental waves, transmittance

1. LI
IHETELTSOWESN—TTlE, ShlEEL E<
b L0 FECR SRR A AR & LT vk
L, ZTOWMFEC YW TREFIL TE . B2, kD
TILHEN & R I ER LT < lhe— Fo o
A TS, 23y FORIMEAR & OiuEaEE  RBHEREIC &
ETRRLRLICOVWTHREILE. £, k2 TRES
AHFOINR % 52 4 5 SRR WS o SR B R 24TV, bk
O IR & NHEISE & OSBRI DWW TR~
7k, TR BN T, aE R A REREEE S LT
EFME LTS, L L, EEOMEICBWTIE, L—
MR O L9 IO R ThoMER S Ehbr—A
BB, FIT, LK) TS0 RLAXEAA
&5 MERRAAGE 7 A e R, EFODR R O WA B A R 1k
AL, ESIE T COREREC YW TE~E. 20
BEo, AIRAIEFMBO A% 30 WHEEOFRERIC X
D A L, 2 OFT 5800 s e 0 RR E Wi oo T
RS ARERR (f o E—F 2 R8I 23RE LT-.
WMREARAT T, DNRAITIERIMEMIC O ERT 5L
DEL, ELAMMRISEOMITEMRE LTS, LhLE
B @l ek, FUHLEITIC & 0 B & - Bt b L
DERE L, ERMKEZER L TIT< L9 RkEicon
THEETHLEND S, FrZ, HEHOMERE R E=
A OB RSP S 2 S I L MR A 720, IR
BAHC L > THFHERMANE LN L LD EWFESN S,
£ ITANIE TR, —Eicih & R 2HunaE 24
L MERRENE R A R, MRS & AN 2 Z T 55
B OBREFE AT RE MR T S, BRI, 3Ck3) &
FIH A= R & O IE B W o o Bk i X 5 fdT
FRMT D, 723, SCHK 3) TH Floquet ZHBVIcE 5%,
MRS W E D A B ALTH) R ER L. L
L = D44, ¥ Floquet ZE#R ORI, Floquet 3 4

AAREMBS %1T O LENRDH D, LM OWRSE
2, FBERMCIVEz 6N, &bIC, HRES%
WONCAE A0 LH Y, SR ERESEENT
FDODARILTIE, Floquet BHRIZE BT, BHFE—F
JRATE 35 X ORIE R AT 5 .

R, $E BEED B Ak D 1 E A JE A L k) B R ER
OWENE - BB L R2&ERTWS, LnL, L0#
Hede B & 0t B & T 5546, ARERMIT OS2
ORTERLE— LT HRENHDH. T, £HH
Rk & 0 — e A RO & R, BUT T,
FTEENBEIZSOWTHR~S, RICrfE LT, —
T F 70 5 e & A7 B M BRI oD 3 B R AEAT & 170
PaliAE & ENFE R & O IEBMRIZ W THREHT 5.

2. #ERE
21 AR #EST 5 EBEE

Fig.l X 51z, Kl bEHM~MEHE L TR 585 o
DAKFEZTHMBHEEZR D, 22T, Q & ik
FEAOPMREMILECH Y, Qy ikEhb & R b
EHTHMOUETHD. E, T3 EhLOBERE
Thd. 2k, Quic@3AhMER LT THLRVWLD L
T5.

fRATICY 0, Z OE R % Fig2 1077 HRIZ 3 0845
I AT 5. BicknT, o ISR T, Hhbo
B, Froup BEOFgug lEFNER Q, Qp DAL
BUAPIEHAN EEREMTHA. F12, Fu L
Fg, u3 Fi%h%ﬂ QH W%‘@Eﬁ.ﬁﬁ & %{ﬁ?&)é %ﬁﬁﬁ
W Qy oM HFEAFKRKTERZ LS.

K filz ﬁu u F,
Ka Ky Ky u =4 I (1)
Ky K3 Ki us F3

(No09-65) H A 2255 16 BISE BN G & 2R 2 0 Ak L (2009-12.2~4. HAU)

— 363 =~



P
'
u
AV TRy

r L LR
Q H
ky k, ks ks k; k;
m, oy m; m, m, my
k.x ] k:l "sz k:! k:.' k:I

Y

Fig. 1 An infinite railway track subjected to incidental waves
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Fig. 2 Sub-structures of infinite track
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Fig. 3 Unit cell of a periodic track
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Fig. 4 Transmittance of wave modes
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Fig. 5 Dispersion curves
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